REPORT

SURGEON GENERAL'S AD HOC CCMMITTER

Janvary 8-9, 1959
Washington, D. C.

U. 8. Department of Health, Education, and Welfare
Public Health Service
Division of Special Bealth Services
Occupationsl Health Program
Washington, D. C.

KE 0008343

-



19
22
42

47

61

77

CONTENTS

Cormittee’s latter df racompendation to Surgeon General,
USPRS

Report of Comuittee
Introduction, Presented by Public Health Service
Purpose of Committee, Presanted by Public Haalth Service

Consumpticn of tetraethyl lead, Prasentsd by Public
Baslth Service

Bealth and environmental data., Presented by Public
Heslth Sarvice

Technical aspects of increasing the limit on tetrasethyl
iead concentration, Presented by tatraethyl leced industry

Additicnal technical data, Furnished by Ethyl Corporaticn
Aygienic aspects of proposed increase of tetrasthyl lead,
Prepared by tetraethyl lead industry. Abatract by
Fublic Health Service

Abstracts of special repoxta. Furnisched by Bthyl
Corporation

Bibdbliography
Appandix A - Agendas followed by Committee

Appendix B - List of matsrisls furnished Committae
prior to meeting

Appendix C - Proposed regulations from Public Health Bullatin
163 {1926)

Appendix D - Abstracts of three reprints furniched by
Ethyl Corporation

Supplement - Hygienic aspects of proposed increase of tetraethyl

lead,

A memorandum prepared Ly tetyaethyl lead industry

ii

KE 0003344



March 30, 1939

Surgeon General Leroy R. Burncjr
Uniced States Public Eoelth Service
Washington, D. C,

Sir:

The Commictee sppointed &t your requast to considoer the public
health kazard resulting from the proposed 1uctu§o of tetrgethyl leed
from a maximm of three to a meximum of four cc per gallom of swtor
fuel met in Washington on January 8 and 9, 1959. Dr. H. J. Magnuson,
Chisf, Cccupationsl Health Program, Public Health Service, serwed as
chairwen., . wty H. Doyle, éssistant Chief, Cccwational Beslth
Progrom, acted s reporter,

Prior to the moeeting, ths Committee membars revicwad Public o
Haalth Bulletin 158 "Proceedings of a Conference to Deterndne Hhether o
or Not There is a Public Bealth GQuestion in the Msnufazture, Bistribu-
tion or Use of Tetrasthyl Lesd Gasoline" {1925), and Bulleti{n 1483
"The Use of Tetrsathyl Laad Casoline in {ts Relation to Public Bealth®
(1928) end other related scieatific publications made svailable by
the Occupational Health Program. Additionsl backgrowd informstion
was provided by one of the Comuittee members, Dr, Williiam P. Yant,
who had participated {n the 1925 and 1926 conferences called by the
Public Eealth Service to consider the heslth problem related to
tetrasthyl lgasd. These two previous conferences hed sleo been
sttendad by Dr, Robert A. Eahoo who participated in the first day
of the present mseting ss medical m&ltmt to the Ethyl Corporatica.

On Jenuary 8, the Public Health Service represemtstives definad

the scope of the Cosmittoe's responsibilities snd reviowed thse history
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of the tatrsethyl lead problam snd the relatfonship of ths Publiie
Health Servica to the manufaéturars and distribucors off tecrzathyl
iead. , |

Reprasantativa; of the Efhyl Corporation and the B. I, duPont
da Newours & Cowpany presented technical and medical dats reslzting to
the proposed Iincrease. The Ethyl Corporation estimates that should
the recommended increase be effacted, tha concentrstion of éétraathyl
lead in gasoline by 1963 would ba 0.4 cc pcr; gallon greater than would
he the comcsntration if the 3 cc limit were contianad.v uithout tha
Incresse, it was cstimgted that the‘tetraathyi lzad {n the U, 3, poel |
gasoline would rise from 2.09 cc to 2.70 ¢e, and with the incresse, to
3.07 cc per gallon, Eatimates by the duPont Caﬁpany were slightly
lower then ihose offered by the Ethyl Corporation.

On January 9, the Committae met in excecutive session with
technicesl zepragentatives of tha Public Herlth Service. Tha procsodinga
of the meating snd a summary of the data presented te the Commdiise
ave contained in the attached raport,

The Committea wishes to point out that a coneiusiva snswar is
impossible at the present time becsuse of the lack of medicsl deta.
While the data available to the present Committse sre far more complate
than thosa on which the 1926 Committee had’to moke its decision, tha
pregeant groeup is concerned about :ha'inadequacy of medical deta on
which to boge g zonclusive aneswer to the problam, It is regrettable
that the investigationa recomuended by the Surgeon Ceoneral's Committee

in 1926 were not carried out. If data were now xvailabla on body lead
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burdens, with 1926 as a basaline, a more objective decision would have
been possible, Such studies shculd be undertaken without further
delay to assuré the validity of the present decision and to guide
future committees, particularly since some autthitias believe that
we Qre now close to the tolersble limits of lead absorption.

The Committee recognizes that ;he permissive amount of lead in
drinking water may be lowered in th§ near future.- Such acgion can bc.
taken in view of the improvement in treatment methods for the removal
of lead from water, The Committee would welcome similar efforts to
reduce tha amounts of lead in the atmosphere and was parti{cularly
interested in the reported research on the filtretion of lead
compounds from automobile exhaust in counection with studies of
catalytic oxidizers,

The Committee condlddéd kthat (1) a change in the maximum con-
centration of tetraethyl lead in motor fuel from 3.0 to 4.00 cc would
not fincregse ths hagards involved in the manufacture and distribution
of leaded geooling and (2) avallgble data do not indicate that such
change would pignificantly increase the hazarﬁ to public health from
air poilutioen,

Should the industry increase the concentration of TEL in
gasoline, it is the recowmendation of your Committee that:

1. The industry proceed cautiously with the increase

so that the increase in any one year in the tetraethyl
lead content of U, S, pool gasoline not exceed 0.25 cc,

and the concentration of tetraethyl lead in U. S. pool
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gasoline not be more than 3.2 cc per gallon at the
end of fch yetrl.>

2. The 1ndus€fy supply annually to_tbe Public Health
Servicea the domsstic consumption figures for
tetraethyl lsad.

3. The.Public BRealth Service, in collaboration with
the wmanufacturers of tetrasthyl lead, the petroleum
industry and other appropriata otgndizaciops conduct
studies to provide more definitive data on lsvels and
trends of atmosphéric lead contamination in selected
urban areas and of the body burden of lead of smlected
population groups. If these studias should bring to
light new data of significence, you may wish to |
reconsider the recommendation of this Committee.

Respectfully,

Leonard Greenburg, M.D.

H, H., Schrenk, Ph.D,

J. H. Sterner, ¥.D.

W, P. Yant, D,Sc.

S. H. Osborn, M.D,

Henry N. Doyle, Recorder

Harold J. Magnuson, M.D., Chairman

Ecclosure
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REPCRT OF SURGEON GENERAL'S AD HOC COMMITTEE
o on
TEZTRAETHYL LEAD

- JANUARY 8 & 9, 1939

INTR

Early in 1923 tetraethyl legd (fEL) begsn to be used cannsrcinliy
a8 a gasoline additive to incteaae the efficiencf of internal combustion
motors. The possible dangers of such wide distribution of a very toxic
lead compound aroused faesr on the part of public health officials which
was intensified when a number of fatal poisonings occurred in the manu-~
facture snd mixing of TEL, At the suggestion of the Surgeon General
the diat:ibution of TEL and the ssla of leaded gascline was tcaporariiy'
discontinued cn May 5, 1925.

On May 20, 1925, the Surgeon Gzneral called a coanference of
public health and interested authorities for "the determination of
guch faqtg and to the reporting of such investigations and expexiences
a3 may iea@ to a definite determination as to the hazérds, 1€ any,
which follcw the manufacture, dfstribution, and use of TEL and similar
substances, not only to those who are engaged in the manufacture and
distridbution of the compound, but more particularly to the public
at large.” (1) From reports given at the conference on ressarch
conducted by the U. S, Bureau of Mines, Department of Interior,
Department of Industrial Medicine, Columbia University, and the
HMedical College, University of Cincinnati as well as clinical observe-

tion it was coaclbd&d that TEL wags a highly toxic {ndustrial cowpound
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but that little or nothing was known of the public health hazard
which would result fram its use sé a gasoline additive, In view of
these findings the Conference adopted the following resolutioen:
"It {8 the eense of this conference that the Surgeon General

of the United States Public Health Service appoint a committee of
seven recognized authorities in clinical medicine, physiology, and
industrial hygiene, to present to him, if posaiblﬁ,_by January next,
& statement as to the health hssards involved in the retail distribu-
tion &nd general use of TEL gasoline motor fluid; and that this cone
ference indorse as wise the decision of the Ethyl Corporation to
discontinue temporerily the sale of ethyl gas;‘that this investiga~
tion shsll be paid for exclusively out of public‘funds; and the
results of this investigation shall be reported back to & public

~ cqafarence called for the purpose by the United States Public Health
Service, at which labor shall be represented.' (2)

To carry out the mandate of the conference the Surgeon General

appointed a working comqittec consisting of the following persons:
Dr, A. J. Cheasley, Health Officer, Minnesota State Board of Heslth;
Dr. Williagm H. Howell, Professor of Physiology, Johns Hopkins Univaersity;
Dr., Reid Hunt, Professor of Pharmacology, Harvard University; Dr. Walter
S. Leathers, Professot of Preventive Medicine, Vanderbilt University;
Dr. Julius Stieglitz, Professor of Chemistry, University of Chicago;
and Dr. C. E. A. Winslow, Professor of Public Health, Yale University.
This committee met on June 15 and organized, with Dr. Howell as Chajrman,

Dr. L. P. Thompson; Chief of the Office of Industrial Hygiene and
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Sanitgtion acted as secretary to the committee. The general scope of
the in;estigation was agreed upon, and at the second meeting of the
Eomuittec of Juns 29, 1925, Dr. J. P. Leake was entrusted with direct
charge of the investigation. On December 22, 1925, the committee met
to consider the full repori on the invastigniion which had been con-
ducted by the Office of Industfial Byglene and Sanitation. (2)

The last meeting of the committee was on.anuary 17, 1926, wvhen
the final report was drafted and signed, and subsequently issued as
Bulletin 163, '"The Use of Tetraethyl Lead and Its Relation to Public
Héglth." This bulletin gives the results of a clinical study of
#ersons exposed t§ TEL, a study of laborato:y methods, findings Of"T
ACmospheric and dust étudies, and sugéested reccunuhdatlbns and rﬁg@-
Iations.U The clinical study‘did not give any deciaive indicaticon of
lead poisoning among the chauffeurs or workers in garages vhere echyl
gacoline was used as a motor fuel,

The proposed regulations included:

I. Proposed ragulations for the manufacture of TEL and the
blending of the latter to mske ethyl fluid.

IX. Propoeed regulations for mixing.
I11. Proposed regulations for distribution of ethyl gasoline.

IV, Proposed recommendations for gutomodile garages, repair
shops, service stations, and filling statioms.

The coxplete regulations are contained in Appendix C of this
report, These were presented to and approved by the Conference of

State and Territorial Health Officers on May 25, 1926. 1t was
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proposed that these regulations be sdopted by the saveral states in
order to securs uniformity of control, The restriction oa the sale
end distributioa of ethyl gasoline was removed shortly tharsafter,

Following the 1926 Conference of Stste and Tcrtitotial Hsalth
Officers, the President, Ethyl Corporation sgreed voluntarily to
manufacture, blend, and market TEL and leaded gasoline in accordance
with ihe intent of the recommended regulatio?s.. Apparently, this
statezent of intent removed the pressure for state regélations and
established standardized nation-wide safety procedures. No state
adopted thase or modified regulations. In fact at the present there
are no state or federal laws pertaining to the hygienic aspects of
TEL. Eowaver, these recoumended regulations were adopted as under-~
standings by many national govermments, Only one country, Venasuela,
has adopted legislation regarding the safe handling of TEL. The recom-
a¢uded regulations bhave, however, baen the basias for vdrld-wida haealth
ead safety procedures on the part of TEL manufacturers and patroleum
rafiners, |

When the E. 1. duPont de Nemours Company began marketing TZL
{n 1946 the company indicated, by letter to the Surgzson General, its
intention to abide by the intent of the reccmmended regulations,

Sincg 1926 it has been necessary to make several minor recom~
wanded revisions to the recommended -regulacions. These hsve been

publighed in Public Health Reports, Vol, 43 (YNov. 1929, page 3147 and

Vol. 61, Cet, 1546, page 1487). More recently a color system for avia-
ticn gasoline of various octans ranges was recommended for the U. S.

Air Force. This system was edopted later 2s a standsrd by the
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Amprican Petroleuwm Institute,

In July and August, 1958, arreprecﬁn;ative of the Public ﬁealth |
Service (H. N. Doyls) visited the Baton Rouga plant of the Zthyl
Corporation, the mixing plant of the Esso Standard 01l Cowpeny of
Louisisna, and ths Deepwater, Delaware plant of the DuPoat Company.
From these visits and interviews with technical and medical foicials
of these cowpanies it was spparent that very high hygienic standards
wera being used in ths nanﬁéaccure, trancportation, mixing and maerksting
of TEL and leaded gasolina, |

in 1954 informegtion furnished by the Buresu of Standaxds
indicagted that 10 sawple of cammercial gesoline anslysed by ths Bureaw
during the 1953 calendar year eovatained TEL in excess of 3,0 cc pa‘:"::f

gallon.

PURBOSE CF 1959 AD EDC CCMMITTER
| The 1923 committae concludad ''that there are st presant no good
grounds for prohibiting the use of ethyl gasolins oi tha composition
apecified 13 & motor fuel provided that {ts distribution and uses are
controllad by proper regulations.” This conclusion was qualified by
stating that although the study wes a most careful and conscientious
invcstiga;ion it was subject to criticism becauss of the relatively
seall number of individusls exposed to the effects of ethyl gasoline
for a comparatively brief pariocd of time. The committece alsd noted |
"It remains possidle that, if the use of ieaded gasoline becomes widae-
. spread, conditions may srise very different from those ctudied by us

viiich would render its use more of a hasacd then would appear to be
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the case fron this investipgacion,” {2} In view oi this
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of Alr Poliution Contral, City of lew York; H. H., Schrenk, fh.D.,
Menaging Director, Industrial Hygiena Foundation, Mellon Institute;

J. B. Sterner, M.D., Hedical Director, Rastman Kodaﬁ Company; W. P, Yant,
D.Sec., Director of Research, Mine Safety Appliances Co.; end Stanley 8._
Osborn, M.D., Commissionaer of Haalth, Connecticut State Department ofi
Health, represeniing the St@te and Territorial Health Officers’ Associae~
tion.

The Committee met on January 8 end 9, 1959, in Washington. The
meeting wes chaired by Dr. H. J. Magnuson, CThiaf of the Occupatiounal
desith Prograem, PH3, and Mr. H. N, Doyle, Assistant Cilef of the Occupa-
tional Health Progrsm, PHS, acted as reporter., In a liaison or techniédl
capseity, the following individuals sttendad the meeting, in whole or

in part: Ethyl Corporation: Dr. George Xirby, Vica President for

Resegrch; Dr. Robert A. Kehoa, Medical Consultant; and Mr. Richard

Sceles, Director of Research, Detroit Laboratcry., E. I. duPont de

Nemours and Company: Mr, J. R. Sabina, Assistant Planning Mansger,
Division of Petroleum Chemicals and Dr. Jchn A. Zapp, Diractor of

Haskell Laboratory. Public Health Service: D, J. Birmingham, M.D.,

Chief, Clinfcal Services, Occupational Health Fleld Headquarters; H. E,
Stokinger, Ph.D., Chief, Toxicologic Services, Cccupational Health

F;;id Headquarters{ W. M. Gafafer, D.Sc., Technical Adviser, Occupatiqnal
Health Program; V. G. MacKenzie, Assistant Chief, Division of Sanitary

Engineeriug Services; H, E. Hedmann, M.D., Assistant Chief, Air Pollu-

tion Medical Program. Department nf Haalth, Fducation and Welfare:

S. %delman, Assistant Chief, Public Realtir Division, 0ffice of the

General Counsel.
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baais, The projactions offered by the DuPaﬁt Company are slightlvy lower
than those submitted by the Ethyl Corporaﬁion both in total demend for
TEL and 1i3 concentfaticg of gasolina. See Tadlza 5 and Figure 1.

Based on dats suppiied by the DuPont Company lead used in the production

of TEL vsoresente 15 parcest of rhe over-all U. S, lead consumption.

]

(n51 1
.ss
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Lo
Table 1. --Estimsted domestic TEL consumption (M lbs.)

Year Automotive Avietion wotgl

1924 0.7 - C.7
1925 c.3 - - 0.3
1926 1.0 - 1.0
1927 1.9 ' - 1.9
1928 3.1 - 3.1
1929 8.5 - 8.5
1930 14.5 .- ; 14.5
1931 15.8 0.2 16.0
1532 10.2 0.3 10.5
1933 19.1 0.4 19.5
1934 34,0 0.6 3.6
1935 38,2 0.8 39.0
1936 45.2 0.7 45.9
1937 56.6 1.2 57.8
1538 59.4 1.5 | 60.9
1939 79.8 1.5 81,3
1540 113.6 31 116.7
1941 138.0 7.4 145.6
19472 77.3 25.2 102.5
1543 %0.5 62.5 153.0
1544 92.7 129.6 222.3
1945 126.6 91.6 213.2
1946 134.8 6.4 141.2
1947 154.7 13.9 . 168.6
1948 191 24 215
1945 210 24 254
1950 285 27 3Nz
1951 261 43 304
1952 305 52 357
1953 365 | 58 , 23
1954 388 51 43
1955 422 | 55 487
1556 451 59 516
1957 440 58 : 498
1558 196 59 455

% Dgta aupplied by Ethyl Corporation. TFigures prior tc 1945 inciude
toth domestic consumption and expori, aviation figures includa all
U. 3. military use regardleess of site of oparation.
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Table 2,--Average TEL.content of domeatic gutomotive gzasoline

*

- 15 =

baged on 3 cc limits

Year ml/gal.
1924 0.03
1925 0.01
1526 0,03
1827 0.04
1928 0.06
1929 0.15
1930 0.25
1931 0.26
1932 0.18
1933 0.33
1934 0.55
1935 0.58
1936 0.62
1937 0.72
1338 0.76
1939 0.96
1940 1.30
1941 1.40
1942 0.92
1943 1.25
1944 1.25
1945 1.48
1946 1.25
1947 1.34
1948 1.53
1949 1.59
1950 2.00
1951 1.6¢
1952 1.39
1953 2.15
1954 2.22
1955 .28
1956 2.32
1957 - 2.22
1958 1.93

*
Data furnished by the Ethyl Corporation.
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Tsble 5.--Tetraechyl lead demand on United States producsrs

Domesclic iMotor Gasoline

2 ce Limit

4 cc Limit

IEIJ CO‘nC ) PSEL TEL COnC . TEL
ce/gel. Dewand ec/gal. Damend
Yrar Yool M4 ibs. Pool MM 1bs,
1958 2,00 376 2.00 388
1659 2.10 418 2.10 418
1969 2.10 436 2,13 £41
1961 2.20 473 2.23 480
1982 2.20 492 2,26 505
1983 2,25 524 2.30 332
1864 2.25 543 2,39 377
1265 2.2 560 Z2.42 505
196% 2.25 530 2.52 650
1967 2.25 601 2.55 680
Hote: 30% Premium, 70% Reguler vatlo aseumed.
1958 Premium TEL Content 2.% ecc/gal.
Regular " i 1.8
3 cc 1%47 Prepium " B 2.75 ¢
Limic Regulay " 1 2.65 ¢
4 ce 1967 Premium v " 3,6 0
Iimit Regular K H 2.2 "

¥ fata by E.

KE 0003361
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SUALTH AND ENVIRCUMENTAL DATA

Tha Public Bealth Service has po k¥nowledge of any cases of elinicsl
lepd poisoning having oc#urred in the manufacture, blanding, mlxing, cr
was ¢¥ TKL and leaded gasoline since the adoption of tiis recommended
regulations of the 1925 Coumittes. Tﬁeta have been, however, sone
dosths and clinical csees reported due to the claaning of tanks widch
contained laaded gasolina. Tauk'cleaning was outeide the scope of reccrae
mended reogulations btut safety procedures which have besn taken by ths
wmanufacturars of TEL and the patroleum companies should prevent further
dissbilizy.

Thero have haeen no xtudias on iarge populaticn groups to fallo#wx
v the 1925 {nvestigstion which would indicate the effect that tae addi-
ticn of TEL ¢o geaolire has had cn tiie totzl body burden of lesad.

This 1s {eforwavion vhich fg vitally needed Ly the presgant commities,
it is raocun, howaver, that in additicn to lasad discharged by woter
venlciss the population fsg expoeed to other sources cf lesd in the
atznephere and that the body accuwul#te» laad through food, wataer, and
tobacco. Ressarch has shown that for individuale with uo f{aduairisl
lezd sxposure blosd lead concentrations venge from 2,01 to C.05 wg.

per 100 grams of whole blood md urine lesd rangss from 0.01 to 0.0B ug.
oer litzr, It would be fuallacious to conpare thesa vsluesg with similarx
velues obtztned belfore the widespread use of TEL becmuse of the vastly
izroved micvoanalvtical nmetheds for deterzmining lced. Kehoe veports
axving found wessurable amounts of lead in clinical speciwmens of a

rerdte (gntral American tribe whoee only zource of lesd was that Inhereat
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in the f2cd aad vater supply seod that which may have been preosent in the

o the wthar hsad 3 consideradle beody of Informstion

r¥

srene, A 5o vaar gtooephecic pollurion stwdy of Cinstnaatf, ¢hio found

ptusgpheris lzad valuas ranging frca $.1 1o 11.5 wicrograme per cuble

weter of 28y with an sversge of 1.3 micregrems In rursl srea, 2.0 in

raridential area, 2.2 in {cdustrial ares sad an sveiage of 2.7 micro-
: ,

groms for all zreas. {(4) The swat comprgheusive dava comed Trom the
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sav nubic weter in Minnespolis, {Table &) These do not mgcesserily
F B + - ¥ g
Temrasent mgdLman concautrations oy compavreble valusg a2s the samiing

rilg vagtod Srep oity o ity and wes seldem in the liegviest tvodiie or

LralgLvael oras,
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Tabdble O0,~«Paroiculate atinosphe

concertrations :a

Average valurs, micragysers
pEr cusic mgrar
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in acnurban areas in the viciclsy of cartaln cdclas
b {
p

~ .
~ G.3 micgogrews racant
1, LYSLAZe

» thae Jubiic aalts S2rv , i
Lend covcentraticons and monchily avaragrs 0 citiec partinipet:

ir
3
im *oa sptlonel aly sampiing cetwerk. Averaze waives vauged frow
1o~ BT micrograms of iead per cubic meter aad rs.ouncod saascnal

variations are appavent, (&)
Tha gzeonerally accepced Mawnimum Allowable Concentraticn I
axposure tasad on an O hour workday ie 200 microzrams pa
retec,
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- Pages 22 to 47 and Pages 6] to 64 -

The following reports and technical data were supplied by the Ethyl
Corporation to the: Ad Hoc Committee. Since there are copies in the
Ethyl Corporation's files, they are merely listed by name below and
not reproduced in full, v '

(1)

(2)

(3)

{4)

(5}

(6)

"“Technical Aspects of Increasing the Limit on
Tetraethyl Lead Concentration', presented by

Dr. George F. Kirby, Vice President, Research

and Development, Ethyl Corporation, January 8, 1959,

Zthyl Corporation Research Laboratories memorandxim,
January 14, 1959, Subject: "Lead Concentration in
Undiluted Exhaust Gas', by D, A, Hirschler,

Ethyl Corporation Research Laboratories memorandum,
January l4, 1959, Subject: '"Lead Retained by Automobiles",
by D. A, Hirechler,

Ethyl Corporation Research Laboratories memorandum,
Januvary 14, 1959, Subject: ''The Influence of Compression
Ratio and Fuel Tetraethyllead Content on Oxides of
Nitrogen Concemtration in Automotive Exhaust', by

H. E. Hesselberg,

Ethyl Corporation Research Laboratories memorandum,
January 14, 1959, Subject: "The Influence of Tetraethyliead
Concentration on Catalytic Converters', by H,E, Hesselberg.

Abstracts of Special Reports Furnished by Ethyl Corporation

{z) "Oxides of Nitrogen in Eﬁgine Exhaust Gas'", by
- Gilbert, Hirschler and Getoor. Presented at
132nd meeting, A,C.S., September 9, 1957,

(b) '"Particulate Lead Compounds in Automobile
po
Exhaust Gas", by Hirschler, Gilbert, TLamb
and Niebylski. Reprinted from I&EC, July 1957,
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"Filtration of Particulate Lead Compounds from
Automoebile Exhaust Gas", by Gilbert. Project
No. 8U5-M, Research Memorandum No. 209.
January 13, 1959. Restricted Release.

"Catalytic Oxidation of Automobile Exhaust
Gases~--An Evaluation of the Houdry Catalyst',
by Nebel and Bishop. Preprint of paper for
presentation at SAE Annual Meeting, Detroit,
Michigan, January 12-16, 1939,
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The Hyglienic ispects of a Proposed Increase in the Maximm Limit of
rne Couraptvation of Tetraethyi Lead in Motor Gaso.ire to Four
Miliijirers per american Gallon. A mensrandum propared ©y Robert A,
Rehve, M.D,, Medical Conasultant, Ethvi Cerporation., f{Abstracted by
H. ¥, Doyls, Full memorsndum issued 33 a supplement to this rzporth.

Dr. Lehea's report, sn expengion of his remarks to the committae,
i# dividad into two sections: -- {1) Che consideration of health hacarda
involved under present conditions and under thosa_pfojectad o the
basis of an elevated limit:; and {2) coasiderarion of the public heslth
hézard iuvelved under present cecadirions and unde: those projecred
on the besis of an elevated concentration of TEL gesoclina,

in Secticn 1, Dr. Kehoa treats, in considerable detail, the
hazard to workers involved in the wanufacture, dlending, trnnspcrtaw;ﬁ'

tion, storage und use of TEL end leaded gasoline, FHe poiuts cut rather

iters

p=s

clenriy that increasing the concentvation ef TEL from 2 to & milli
ver Amarican gallon would not inercase the hasard to the worker vader
avy conditions of usze oy transportation of TREL or leraded gacolins.

The bamard due to monufacture aud storage may be wagnified due o zhe
larger amounte of TFL fuvolvad, but there is no veaecn to suspect that
thig could wot be ndequateiy contrcliled,

Since adequate hygisnic precsautions wers instituted i th
manufacture, transportetion and use of TEL, there have bean no
slgnificant cuca3d of iead intoxication in axpos:d perscnuel. The farst
warping of the existence of @ spaecial problem In connection with the
storage of leaded garcline came in 1928 whan g small zrcup of men
ragiatered cetvtain unusual ecompiaiats of 1llness in cénn&c:ion with

tne cleening ©f tanks that had bLean out of service for several months

()

¢ailowing a period of axtended use for etorage of leaded gesoline.

[
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Jy 1950, fhere bwd been 80 well doavmented cares of polzoning

w2 continactoel U, 8, in connestion with tha tank clagning and repaiy
varionn, with agdout 1S fanalities. 77 wa2 appuremt by this Zinme
thet fvestic weasures had to Le tskeo o sacure coeplet2 compliance
with thg prazcsutions. Accerdiogtl y, the f£thyl Corporaticn {at zhué
time the oniy éietributer of TUL) <¢ecided to use the wmeuders of 13
wachniesl amd sales fi2idé acafi for e¢he supervision of zil tank
2iaaning bver&rtoﬂ8 {a the W, 3. Zince ¢he institetion of these
carsty precautions (sleo adopted v the Lupon® Oompany) ths incidence

~

F polsoning in the U, B, rasultiag

$4

3 from tauk cleaning oparationg has

Yegn ausentiasily nonexisting,

Potantial public hegish problems reswls from the use of coank

<

cxrs Zn whizh lraded gssoling has Lesn shippsd fox cargcen of edible

&

£

oile and other foodsiufifaz, the uze o leaded pesoline in gascline

i‘)

iantoras, and the sracticn, #apecisily in fovelgn countries, of
seiang smell leaded pascoline containere fov housabhiold purncses,

T™unrs hpa Deen no evidence xU this time 2o Indicate thal rhaze

pracaduras have represanted nuy razard to the geneval public.  Should
thega in fact be nroblams, the increass of 1 2¢ per geiion of TIL

wottld hardly intensify the public health problewm due to the mleusn
0f leedad gesoline or the trensportarion of feodscuffs in tank cars
shieh have contained lesded gssoline. This Istter pracnfcs ig dipe

couraged but cannct be entlirely praventad, esnecially in

'J
fy
B
4
o)
3
o]
£y
¥l

seciads when there 45 & shortage of rank cacs.
Jection § of Dr. Xnoboefs veport dsals with oo otuncisl

4
Sozard vo ©he geaerxl publdis rasulobrg frowm the use 20 Laad in
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intarnal cowbustion engines and haz a comprehensive discuseion of the
matabolism of lead by the hunan body.

{1} Lz2ad in the atmospherve of Awmerican cities with special

rafevenca ro that darived from the axhaust of motor vehicles.-~TEL

£ 2

is dacomposad to Inorgsnic lesd compounds in tha combustion chambers
of Znternsl combustion engines. Undar present conditions, Ua large
proportion of the exhausted lzad is the dodble salt %@ad chior-bromide,
it i{s pessible that minute guantivy of TEL escapes combuscicn, but
undey ordinary circumstances, littles opportunizy is gfifnrde ed for TKL

*o azcapz from the exhaust avstem., Tha metabolism of laad In an

o

1

incerral combustion engine has been th oroﬂhhly.studi&d. It Lkas baen
daterminzd that a large percentoge of the lead accumelates in the
moter and sxhawst systewm, Under conditione oI high speed driving and
sration, the intsraal cowbusticn engine discharzes worse
whie abtwosphere than It gececumilates., The load discharged
vnder These conditions is 1o the form of scale and surede, sithough
=cme of it le voldtslized., Under usual conditions of clty Ariving,
the discharge of lead into the &iv Is lsw becauss of the relatively
low eonsumption of fuel, and the condensing affect of the exhaust
svelam, The same {8 true to & graater or lesser degree when driving
ia congasted sreas of a city. Because of the prominence of small size
lead particles in the exheust during slow speed driving, the lead so
Sizchargad Lz readily diegsipated Dy air currvents. In wlhatevar dilu-

zdon £t ecrurs In the breathing zona of nan, the lewd {8 respired

and gbheorbad readily,

AN

2) The source of lead in avbun gtmospheres,.~~It sppasrs o
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Rave bean syrumed Ly many persens fnd svan by some investinators ilat

tha l{asad ﬂﬂLaq it the atmosphere of nities and in tha open comirveide

{1z derived frow the combuation of lazaded gasoline, Theare were faw recorded

Seteroanations of atocstheric lead concentrations prior to 1924 when
"RL was Introducad as o gasoiinﬂ additive. A few earlyvobServers,';
hewaver, LOiiﬂ lesd and many other elements {0 the atmosphere but

thega wera found in tracdes by the availeble methods, These values
ware of scientific intevest, but of littie Lygienic importance, accord-
iug to the usual view., These studies are cowplicatad by the further

fast that srecise megsurements of lead in the atwmosphere have been .

mads 2oszibdle sely by the tachnicological developments of fairly

senznt vearsd and onlw sxin TEL cgme into use ns a motor fusl, There
ara weny sources of atmosshavic leand contamination in adalticn to TEL,

imnlude the combusticn of woed and cther

=

ggetation, the finely

i

n the gstwesphere as wall as dust zad fumes {rom a

mut#ivitedty of socurces, inciuwding the stacks of indastry,
The sxtent of the contribution made to the lead content of the
aczoaphere by the combustion of TEL in sutomotive fuesls has been

d1EFficnlr 7o dztermine or even to spproximate, leasuremont of the

)

pomt

cad in the ailr glong the cvourae of certein sgtrests and highwaya

I

:e8 zhown szignificant quantitative varistion in correlation with wide
wariacions in the density of wmotor trafflc, but the actual proportion

titiea Jerived from tha exhsurt of the motors zannct he

-
B
ot
L1
g

. escimated from the Cata so gathered., These statements gre mode not
s minimize the igpeortmnce of the problem but only to enphasize its

complouicy and to direct the discussion to its sssentigl point, namely,
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tn

that wa are concernad now and in the {azure with the totnl gumtity of
lead in the atwmosphere and not zolely with the stmwsvheric laad
srivad fvom sutowobile oxhaust.

{3} The ﬁnantiriﬂs of jead in the urbsn atpogphares,--Tha mosc

.~

conprehansiva iﬂFcrmntLon on the guantity of 1 gad in urban srmoapheres

has veen obtained in Cincinnati snd itz anvirong, Dsta obteined in Los

;_;@

ngeles gnd Vasadena in 1954 a8 wall as data gathered from other clties,

axa sapeclally vselful in revesling maximuwn and windmin vaiuves., In

Cincipmatl, the concencration of lsad in the stwosphers varies widely
aceayding te the sampling spot from somswhat less than one to wore

than six wicrogrsms per cuble peter ef’air. These values increosse
wg nna goes from vural zonseg ocutzids the city to suburben, Luszingas
and induetcial sreas. There ware also variations agcording o the
wieont, the lower values boing obiained {n wsrm weather, and e

&

galues in cold. The averags councantvstion in Clacinnail wss

sowevhat less rhan 2 wicrograms per cubic mater,
Survavs mada in other Bastarn and Middla Western cities ava in
harmony with observations wmade in Closinnaetl, Relatively low but
a0t remarkably divergent rTesults have been obtained Iin Miuzneapolis and
Lowisville while higter but again not zrossly divergent wvelues have
tesn observed in such srese as Los Angelies nnd Pnillsdsliphia,
Censidering the varianility of lead in ths atmosphers of our
ritles, &6 weril as etﬁef veriagble civeuastancers, it ls fimessible to
sxrvive st auy precize estimate of the quantity of lead which {g inhaled

he "average' peraon in the coursa of an “sveraoge” dav. It is even

moye difficult to estimate tha lavrgest quantity To which any perecon



agy be exposed 1n this marnar over a period of mouths without suztnin-

2

ing a significant inecreass in the lzad content of the body. On the

asis of ceortain asusumptious, 1t is poassible that the aversge man

]
may gheovh £ guuntity of lasd da the ovder of 0.0328 milligrema par <ay,

inssmueih ns ths assumpitions made in this caiculation are believed &
ary on the high side, this figurs should not be taken roo lltarailwy,
The quantity may be nsarer to half this value and other obsarvetions
Tz be discupsced later Indicatad that if way not be far from 6,02

wiilipracs per day on the average over = period of years,

{2} Tha aenergl souveas of human mposure to lead and the

SIBTORD vizibution made by each source toc the total amporurs, -’

wrirdo s

ta aversve adult North American takes in mpproxiwately 0.32 milligrams

3 !

of lzad nay dgy in food and beveragaes. The gquantities of i1zad la
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vopastod 1tself xegulerly cver s considarable period of

P L3

tima. OF this quanticy, 0.01 20 0,03 wmilligrama per day arse derive
from vater used for cockiag and z3 a beverags. Tuse remsinder iv
distributed in fairly swall cusntities over a widae variety of {cods

ficial

P

ad peversges which centain lead from both‘natural and arc
sournes, Tha quantities of lead evacuated in the focez of the
avarage Horth inerican adull are approximately squivalent to those
ingested wizth his food and bavef&gef Thiz information, gained in a
Cmaristy of cxperimenial approasches to the gusstion, indicstes that
somershat legs then 0% of the lead {ngasted ia these mmsll quantities

{3 sbuorbace, That scme ailwanitgry asbzorptlon of lead cceccurs can be
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d@maﬁsﬁratéd'wo:a readily end mors cervteinly through obsarvations wade
sn the excretion of lasad in the urine from day to dey., It is svident
that the daily urlipary outpﬁt of laad varies with the alimamtary iniake
of lead s0d thus {t day be ascextained that leed iz absorded regularly
fyem the alimantary tTact, Such.aﬁscrption gnder rormal conditions

is nearor Yo 3% of the deily alimentary intakae than it is %o 10X, but
theare are variaticne in this recpect which would be extremely diffouit
5 daseriba oy erplatin in detafl,

The sxeration of lead in the urine nf the average normal Herth
fmerican 2dult smoumts to gbout 0,03 miliigrams per dey wheo tha'%&inery
oHtpue sversges about 1 liter par day. The lsad comtent ;f bloocd of
norzel healthy Auerican adults is much liss varigble thaou that of the
nrine, ranglog from 0.02 milligrams to 0.06 milligrams pex 100 grems
=i wnele blood and avevaging scmewhat leszs then 0,03 milligreme.

7ha oean lewad content of nther body tissves variea widely from 0,01

willigrams par 100 graes of fresh musecle tissuz to 1,30 willigrams

per 100 Erms of rid and long bone. The vartiavion from fudividual

to individual {s sppreciabls but iz pot remarkabla in view of the
varigeionzg in heigbt and walghe, occuyaticné, length of life and in
Ziatary habits. In bslsnced swpariments ia vhich normal haglthy

North Amarican subjects ware followed for 13 and 18 wmonths reespectively
furing which the dally intske of laad Iin food and baverages wzs
daterzdned by the aﬁaiysis of duplicate samplaes of éverything eaten

and deunk snd the dail cutput in the faceg and ;rine, it was

fstermined the. . put of lead was found to exceed the Iintake

vatematically by about 8 wmilligreme per vear or by caleulation, sbout

374
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0.02 millizrams par day. This metabolic discrapancy whereby che output
of lead wiceaded the intzke can only be an expression of a source of

lead sbsorpticn which was not sccoumted for in the design of tha

o
v}

alznce experiments, GSuch a source cxistad without doubt in zhe air
fnhaled by the experimental subject.

The capacity of the tiseues for gsccumulating lead ia considergble,
and 1% prograssive accumulaticon does not occur uvndexr normal conditiens,
it mugt D2 because the human body once in eguiilibrium with itz environe
m;nt at a4 low 1level of lead intake and absorpticn ia =ble to wailntain
itssif In an essentially ateady stats with veference to ite lead content
arough wxerationary loss., 7The exeretionary procassss sre highly
regpoanive o variaticns in the gbsorption cf lead and they sppear to
e antirvelv espable of eliminating the veinlar stresm of absorbed lead
T o cay 00 leng as this streus varles resasonzbly within novreal

.

{%Y 'The metabolisxg of lead under abnormal conditiong.--investiza~

ciona of ocrupational conditicne snd personnel as well as experimental
zubiacts bave providad evidence-as to the limits of safs levels of

of

(]

mrposure on the bssis of physiologic criteria. The gzeneral rat:

icinary excration of lead by workmen withowt ranal lvpaioment wie have
baen axposed to lead uader reasonably uuniform oceupational conditicas
for leng veriods of time gives a vaild clue to the sevarity and

cvglenic significance of the ewposursa,

-y 2.

“her the mear Tevel of eoncentratviecn of lead in tha urine does

not excesd 0.% milligrams ner liter, che comditicne of sxposure are

M

spfe or have peen within the jisita of safe cuposure during the cericed

wwaceding the rine of seamiing, then thisz value oxcaeds O
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2f Lead pal slesy, cuonaional ol e Cwundng sy ouseur dp
g Lroun,  As che ax creticn gueneds 0.15 milligraws par ilise, cases

voiwonang asong the group ineresse both In numbs ad asverity.

&

Th#a Mlood may also be used asz o index of expogura, but tha

T

tlocd lovel lags somewhat bshind the eeretionery level.  Erperiments
Rgve shown that whaa blood levala do not excead O;O? ailligrams ?er
100 proms of hicod, tha cccupational conditians’are @gfa or have basn
wiihin the limles of safety precadieg the time of s&mﬁling. Rlcod
Legd concentratlons in excang of 0.08 milligrams pex 100 grage isd fnozias
thav vhe individual has sustained a dangerous level of leed absorption
and verantion and may Jevalop syuptomsz of lead iatoxicaticn. Ths
srieut that tha level exceeds §,08 milligreme por 100 zrams of bloed
wvidanceer an incrzaszing incidonca and severily of lead {ntowication,
“re cate of urinary exsrsticn of lead increzees stawwise over

= rericd of saveral wmonthd untild 4t rasachbes 3 pask which then
svabllizaz ac a level characteristic of tha leval of leed sxposura
ancecistod with the cnowpation. After this atspilization, any
zignificant trond zitheyr upreard or downward oy b regarded =2 on
wpragsion of the Sctarioration or improvement in the oscupavlonal
condicions, Tosd lavels in the range 0.01 to 0,06 williarams per 130
sraws of blosd are indicative of safe occupaticual awposures, Levels

hetween 0,65 and 0.08 per 100 grama are sbnormal znd indicate definite

4

wgd abgarption but within safe limite. Velues sbove 0,08 milligrams
pav 100 griaecs point te chy necassity of terminating the occupstional
sxposure to lead oirher temporsyily or pawmansatly ms the c¢ircumstances

ary dictate,
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AEUDACTOT L SHUIAUYS D0 LS8 SOWpoEnds I Devws oI anv. COmESnLul
messurenen s with mavining like the presiasion repressntzd by tha
shysiolonic measurszents ssierred to above,

s

T daily sdditiorn of 2 oolubla zelt of lesd In & rvantiy

in ¢he cedar of .03 wi " - ma {thareby deubilag thz dadly aillsencavy
intake of laad) over & po 7 F a veor oo vodd dn g slight but

significant and progressive increase in taw vuisntion of lezd (o tha
7, & vewy slight peogressive Increzase in the urinary ocunput o£ laoad

msr vo wmgsuczdia focreasz In the concsatrstion of load in hiead. Thas

s

seilvion of larger gquarntities of solubia lead in the diets of thwes othar

TEpevIsenial sudbjizete in order fo provide & total meen {ntike of lagd

Smothe ovdsr of 1.3, 2.3 end 3.2 milligrems per day vesulted fn a

SECER omt progrecssive inereaaz in the cutput of urinary lzad, ohiah

verded dirsetlw with Che magrituds of fhe lneresgsed laad ing

0f socumsiation of lzad in the bodles of the gubjaeks &5 well as
wha esace of increaza in the eoncentration ¢f lead in thely uvine and

Py

Llood 41¢ not diainish pa time oassed. The inarear

&
jgs]

5]

L4

1]

[N
&0

%3
P

2

apprrentliv st sa wodininished sonual rate Jor cs long 85 tyo yesrs
in one cxnevimank snd four vasrs in snother., Fewevsar, none of the
s subizets sustalnaed sny injurious sffects or any deviation frow

nod heglth or well bafng duving sy part of the ssperinsmtal raginen.

&3

1z would #opear that hz abasvpoion of lend from tha alimentary
srget 48 within the lisdts of safete when the average sawusy wavailable
Fow absorpyion iz on the crdar of .5 =illigrimes par day. Tt seums

Litaly tear oo alimentary intaxe of sbout twles this smovat, whila
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davold of danger over a psried of 4 or 5 vears, would a9t ba tolarated
without zignivlcant prebability of gn iniuricus a fact owvwr 4 pariod
of 10 or mers rvears, It sppears that about &0 wmicregrase of lead can

e abgorbed deily fram the slimentary tvact with zefety whils the

abgorpiion ¢f 120 micrégrams For day ﬁé potentially dangerous. 1f
this he a veasonably valid cenclusion, it follows that an Zuersmantal
incrsase is any tvpe of human exposure to lesd that would result in
vhe sddivicnal absorptiocn of about 30 microprems of lead per duy wonid
e l1imits of sefcry, while gn increase in absovpticn on ths
arder of 20 or wmore micrograms per aay 2y be harikiur.

A o

v Jatsrmiae ths response of humen expsorimentsl subjects to

uizan subjecta have men

Inlloved hofore, during mnd afrer prolovnged pericds {2 vears ov zora)

e thin

.

=F grposur? in 2 chember for 7.5 bhours par day, 5 days puar vwee

&

l"x

€O

sir zonraining dispecsed lead seaquioxide in coucentrationg gquivalent

o 0.075 nilligrsms {ons experiment) snd 0,15 milligras {8 aperimmte)
nf load per cuble mater. Mman disseters of tho savticle size were

>

0,85, 0.73 and 1.2 wicrons., ¥Fhen the comcentration of lead asesauicxide
in ~ba chamber was equivalent to C.075 milligrams of lead per cudie
aster of alr, the bloed gtabilized in about six monthe at 0.04

willigrams per 100 grams of wiwla blood, At the exposure levsl,

sgulival

£

at of 9,15 willigrems of lasd par cubic meter, the stebilised
leval of 0,065 silligrems per 100 grams of whole bleod wes reachod

aftar shout eigat wonths.  4he mean urinary excration level parsilelaed

trat in the blosd iovellivg off gt about 0,06 wmilligrams per liter in

vy
SR
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the firvt experiment and at ebort 0,08 miiligrems rer liter in the
sacond awperiment, Thus, it i e ideat that . - 14,3 houre per day of
fresdom from axperisental 23 sure o 0 2 5 dav " tns week tagerbar

)

sith the eomplete lack of ¥ wimantal 2uposurs on 2 days was sul-

Wi

ficlent siter some lead had accumulated in the bodry to rounterbelamce

tha offzcre of the axperimental saposure. An spprowioate eeuillibriua

e
&

was gstzbiished in the body batween the weskly sbsorption mnd weekly

smevetion of lead, The broathiang of alr sootadning lead in the

soncsnliration

18]

C.15 miliigrems pov oubic mater with 2 wean particle
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.E5 micrens did not 4{nduceg a dengsroun level of lagd
absorpidon fn tha body of the experizental subject aftezr mova than
Two vencs of axposurs, Zo viaw of the mesn covcantration of laad

‘ound fa the urlae aud blood of zhe subiect at the terwination of

i2ad vndsy the experimental conditions Jdumonatratad that this wes ia

%

s mTew ef 3 oen 509, Theoss lmvmla weuld not simulate (ha suaposurae

of wn wroan populstion to lzad dagivaed from tha exhauet of sutow

] -

woblles or othay gources of mtms spharic polluticen, The rasulis,

3

charsfore, do not defin. the mergin of

1,

safaty of the ganeral popula-
tdon in terms of zny pressatly known or esleulzbleo saximus allowabls

woncentration of lesd in the gena :al urben atmssphere. Thera csa ba

i

Zetle question, morxeovar, as Lo the adeguacy of ::  ~aszently
aeeeptad pronderd of cafety for respirstory occupational exposure
2 which the lead compounds ave disgpersed in a couparabla stats of

sunddivigion i tvha stmosphure.
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{6) Tha sisnificance of lead in the utmogpbava sf sities sr the

sresent tine and the gutlogk for rha Futurs fron ihs rspect of ag

inereags in rhe dlachares of laad sompounde from the axbsuzr of moter

vehiclas,-~The avidonce dembnetrazea conclusively thet the contribution
sade by the Tﬁi contamination of the atmosphere to ths zotal sbasrpiio

of lead Ly the iserican population has been roperkebly swalil in either
Telative or absoluts fexms mnd that it has besn minute physiolcgicelly
+ud dasignificent hyglenically, despite thevgroas ingrensge in the usa
of TEL fZrem g Vew hundred thouvsand pounds 1n.1926 to foar hundrad
?illimv noends in 1938, During the peel eleven years, during which

the areatest expansion of TN has ocgurved, there nas besn wo zign

the aversge individual fa the U. $. has gustained any wmessurable
Lunerease in rhe concentratica of lszad in his bleod or in the daiiy
wurra® of laosd fn bls vrine.  In detailed end prolongsd piwdy of
wmervimantal aublests wirhin the Xattering Loboravory, noe evidsuce
na3 been seen of suy gquantitative glteration In tha oormal meisbolisy
of 1ned nor has thers Leen any suggesticn of an incvaase in thse lavels
af lozd coacantration in the urine and blood of normal individusls
o wmeny wallks of 1ifa and maﬁy srees of the countyy.

on ﬁhe srher nand, time is the impértaut faetor in tha davalepe
went of ¢ physiologle rasponse o the ubzorpiion of wminute quanticias

of lead, 7t wmay bs that tha influence of this {actor is yet to da
rasognized fully in relation to this prodlew, Should this be trus,
further {vvcstigetions will rsveal 1ts influence long bafore any

»

harmful affacts will hazve bean induced unlesas thars {s dslatsricu

»

z£fget as vat unsugpectad of prolonged oxposure to siiphtiy larger
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avar chs hrgionic affact of an increuss In Che

of lesd in gasoline hes been replsced by the assurgace

rrovosed changss could e eotablisbed in advence

=% =0y haraiul consequences by applying the matheds of javestization

that anves nrevided tha praseat background of informstican,
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Trese regularions have been foruulsted io accordsvce wich The racom-
mendaticos of the Surgeon General's committes, under whase dirscrion the

lavestigacion into the hazerds froem tetrsethyl leed gasolice was conducted.

Thay ace preoposed for sdoption by thae ssversl T:rted {n ordar o sacure

uafformity of contrcl and were the zubjec . - i lderation at th2 meeting
of the Stase and Territorial heelth sotheor.t’ 5 -ith the Surgeon General

on Wey 23, 1426, These regulstiont are based upon present conditicns and

koowladge snd 1t {5 spprecisted that changes msy be advisable frowm time

dy the tan tatrasthyl lead” L3 msant the chenical substance Ph{CqHs)y
of a ermmercial grade nf puvdty ov higher. Sthyl Fluid 18 tha concentrated
comparcial Jlell conteinlog tetreethyl lead and other ingredients, which
iz to 2 aired with gozoline bn make athyl gagclios, The sauufaciurs nf
athyl [luid -onsists in addiag these orhey ingredispts to terzsethyl lead
cnd iz cailed "blending.”™ The process of adding the ethyl fluid vo gase-

Tine oo fora stivl gesoline is called "wizing,” In ihe torm “ethyl gaso-

' .
P
®
»
.1
[+

rein uged are included ail other motor Zlulds coctaluing tetra-

I. Propozed Zaguletions for the Hanulacture of Tetrgethyl Lead oad the
Diending of the lLatter o Make Fthyl Fiueid

L. Yo parson shsll be emploved without adeguste lustructions as to the

sature of the hazard. aca the precasuvtion: to be taken.
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2. Rach worker ghall have 2 periodical puysical examinatiom, wnich
shall ;onsiét of mach physical and other tssts as ate iaéicc&1v§ of the
éhscrption oif tatraathyl lead and zhzll include, a3 a sisfowm, the follow-

ing iteme:

T

{2} Ezaminstion of bleod fér stippiin& by cavefuily trainad wcrkers,'
uging positive and negativi controls, without knowledge of
tha source of the slides; this axaginaticn shall bg once a
week for the first three weaks and.bimaﬁthlygthereafter.

(b} Semimonthly contset with plant physicisn for informal statewent

%3 to general health,

et Timomthly weight, stripped.

.

#
-~
E
A

finouthly systolic aod diastolic bleood pressures cstimstioca
hila sittiag.
{2} flmonthly bhewmogleobin astimstion ty Dare's hamoglcbincmater.

3] e £

2. Expst rogords 28 examinasiions ahall be kept, and pergone showlog
cradually incrzasing amouats of stippling, sudden development of goippling,
oY othar mariked deviation from novmwal shall be promptly excluded from
tetrzethyl lead work, {rrespective of whetber or not guch finding wuy ba
indicative of lead poisoning. All pasts of the plants vhers lead fo any
fovm is uvsed vchall be subject to ganitary measures to pravent collection
and Jdiszemination of lead dust,

4. 3evarats ventilation systems shall be provided for the wmanufactuxing
npparatus and for the aixr of the rooms,'the cutlete of the lattar baing
lccatzsd n2sy the flooy of each room and all externsl inlets and outlsts
taing so situated a3 to avoid dustiness spd apprecisble contaminstion of

tha alr arvound the plant.
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5. Daily iaspsction shall cover zfficiency of ventilating systems,

all joints, valves, and gaskets of wanufscturing apparatus, snd 20squacy

of pregsure-hnae raspixato:st

&, all rzontainers of ethyl fluld or tetraethvl laad shall bé lebaied
£5 to azact comtent and danger aﬁd shall conform to the tegulations of
the interstate Comperce Commission. Thase coutainers ghall be Qafafuliy
tested for ieaks aad shall bear a plaicly lsgible label stating rhat they
se closed tight fmmediatsly when emptilad, without clsanslag, and
aani Sack o che 2lang,
/. Haraseps vr ochey waterisl veed for cleansing tha used contziuvers

<

flvid or tatraethyl lead shall be placed in the contaioers by

mesca of 4 clozad system with aly vents to outslde alx and with adequate’

ne {131ling shzll be performed by mzans of a closad syatem with
ety vnnt Zrow the contalogr to Lhe ouptside siy, and with sdequste
revcilation.
i, A dye shall be added fo orhyl Fluld in sufficient amount to give
staicing qualities £o tne ethyl gasclive to deter individuals (ronm usiag
it for zloeansicg ov other similer purposes.
~0. Reports shall b2 umade mdathly to the gppropriate offlcer of thn

Sraie coucerned novering the following peints:

Humber of workars oeployed at beginning of wonth.

thmber of woriers employed at close of month.

Yumber of new workers.

omber of workers separated from tatrvaethyl lead work on sccount

of ragulis of exawinations,
thavber o€ dafipite cases of poisoning.

Cendition of cases of poizondng previcusly raportsd sc far gg Xnown,

YE 000353%9



II. Propesed Reguleticns for Miuing

1. 7The saximum content of ratraathyl lead in compercial ecthyl gasoliu@:
sball ba in the proportion of 1: 1,230 by vals@a for coswsmrcisl tetrasethrl
laad, or 1: 1,200 for PO (uzﬂ:' C.?.

2. Hiniog ethyl fluiﬂ_w&th zxacline except for certain specific rve-
quizapents such &3 r@sagréh, nilitery snd aasvsal use, snd air-swil sexvice
shatl be dene only at the main distribution centerd and in not less than
tepk~car lozs, JAdaguate provision ghall be made &t esch such center for
thoroush mecnanicsl distribution of the ethyl fluid throughout the gesoline,
aza the affisieoncey of szuch digtxibution shall be contrellesd by the szoalysis
of soapleg.

hese centers zod tha nweeg of peraons engaged in

“ e ] 0o o
3. The lecatious

(4

miriog shall e rapoctad to cthe State deparitment of heuith of the Brate of
AP LeymEng .

N -

“,  Anx Yey pereons at cach onatar as sracticable ahall be zoployed for
5, Ho parson shall be engaged for mixing until adequutely inszizvcted
23 to zba machanics of mixing, the dengsrs, and tha precavtions to “a taken,
4. The distyibutor of ethyl fluid shsell provide & soecisl covps of
gdaguately srafved instructors and service men.
7. A1 miwing shall be dene with the maximus ventliation practicable
uvader weather conditionsg existing at the tima,
3. Cperation of rhe pumps shall be instantly sropped at the appesrsance
31 5 lzsk or other defect, and no attemrpt shall he madq to repaivr or disg-

conpact tha system uatil & gualified man takes persooal charge of it.

KE 00085356



-4 -

5. Floors of &1} ploses whers any peasibilicy of spilling is prasect
are to ba providnd with drains and sropar facilitles for ueking rossibls
a éﬂmpia:a fluaning ocut of all spillisad fluid; er in thair abgence provisicn
s2all be mede for chewpicelly zeutvaliziag zay splllsge as it ccours,

19, o dull mizming statiscan shull be digmsncled or disconnactaed for
reealrs except by 3 qualified nan, |

1i. Harcseae or ather afficicat wmeans of pravenéiag akin sbacrpricn of

rzorzethyl lusd and washing facilities shall sluays be convenieatly

araileblie,
13, Tha ruiea aund imatructions affecting tke wmployeea shall be posted '

iz a copspleucus place sdhere the echyl fluid is beaiog hendled.

(3, Tha distribazor of ethyl fiuid shall, with tha advice of tha Tnized

#

Sraues Pfublic Health farvica, selsct & repreesmtative grovp of st lazst o)

waa enesed Lo the hazard of mixing, vepresenting the untire oxes of

soe
Fyd

ddatpabagicn,  This group shall serve a3 an indax of tha nazsrd of mixing.

PEd

%

Iienrhly Jor the Zirst thres wontas spd overy four souths thereaiiber tols
srevp wf osmicyces shall hava'&a examinaticn, which shall copsist of:
f2) Eumpinstion of bloed for stippling, by cerefully trained
vorkers, using positive aad nagstive comtrole, without
waowledge of the gource of tha szlides.
1) IExeminetlon nf facal camplaz of lead,
{e} Report a&s to gepeval state of health,
{d) Yaight, stripped.
{@) 7nlond-pressura aatiﬁncian, diagtolic and zystolic, vhen
sitting.

£f) Hewoglobin estimation by Usre lusirument.

Exace racords of thege examinacinas shall bs kent.

"~
[~
f andil
o
(e
L]
a3

M. The vesgulte of tha exmmination ash givrted promorly to zha

Turgrzon Ganexsl of the Public Healzth Service.
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I1f. Proposed Ragulations for Distribuzion of Echyl Ssselinm

1. Bach filiing etation szhall have grm&inantl& digpleyad at fhe pump,
or in éthar acugpicvous place, the following warning or ons of similsr
sffcctivanass:  "Hthyl gascliive ceataining tetrsathyl lazd, £o ba used a2
megor fuel ealy, sod noet for clasming or any othay puxrposa.’t

2. Suizebla 1eafla§§ hnl; ba aveilsble at all fad ing scuticas where

sthyl zmagolics 18 201d, for 4lsztribulicn on ‘eqvasﬁ Tﬁa&a lzaflers ghall

ey
W
e

degoyriba the poggib angevs and pracauticns to be tokem i the uvae of
athy%lamsgiing.

5. Zeoarzicers of ethyl assoline cold to the genseral public zhail be
Labalad:  "Onhol gocoline containing tatreathyl lsad. To ba wvsed {or sotoy
saly, sud vot for clemping or goy oithar purposae,”
fny dutowobile Gerazes, Repair Jhopa, duxrvice
dtsnionsg

oy rapair shong hnlding core hen £ive osgs and

3

Hitiwa to doors ead o window wventiletion in summar, Aautoachils

srrapes, repsic rhons, inclosed aavvies stations, avd incissed €4lling
statlons sheuld have vermanancly opevative vsatilation a2t lzast ensuivalsac

to that givan by aa opeaning or ospenlngs at cedlin ag lavel frex to the outside
alzr, Luil nrotectad frova dowm drafts, with cross~section of 0.2 nsrcsnt of
the Zlogoyr epaca available f3r cors, together with es cpsaing or openings

Imy lulat near fleor lsvel of cerrasponding «ffactlvaness, both arcaaged

to aive posipive dilution of awhaust gasen aia genaratg&. Thizs is o ba
taleau 23 o ninfensn, zpecial conditicns roaquising grester psrmenent

ANY ;..?'.(:i tic'n .

KE 0003534
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3. Satomerbila garages, rag:a!.r saope, incloged secvicae stagicus, and
inclosed fii?&né seations suiould be kapt b:"ﬁ&ﬁb‘n&lb}.“y clesn ard froe from
dust .by weans of flﬁfé\img Qut and xoist swaeping or vsowm clesning.

4. Astomobile gerages, Tepair shops, service scatlons, and filling
statigns saculd keep ccnapicmwly posted a copy of thoza veguletions
with the followicy statoscnts in large typs:

AUTCWORTLE ZZRULUST GAS‘ES Dﬂﬁﬁﬁaéﬁs. HOTRLS saouzs'ﬁar RiIpE LOSCGER THaR
3 SRCCNDS UNLESS THE CAR IS I MOTION R THE EXHAUST IS DIRECTLY COMMECTID
TO THS GUTEIND AT, LIGUIDS 80640 AS MOTOR PUSL, LERCEPT (RDIDNARY GASOLINE,
SEOULD RBE URYD NLY AS WOTCR PULL, AND NOY FOR CLBAZING (9 OTHIR @iPOSES,

L0 MRS VRO TV ZVARGRATION OF ZVEBN (RDINARY GABOLINE MaY LZ THIRICUS.

KE 00865393
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2thvyl Corporation

&, Hirachler, aud B. €. Betoor: OCuides of niltrogen
543, Prasented et the 132nd meetiog of ths Americun
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