ON THE SIGNIFICARCE OF THE CORTRIBUTION HADZ BY STACK
PUMES FROM A STEEL PLANT OF REPUBLIC STEEL CORPORATION
TO THE LEAD CONTENT OF THE ATMOSPHERE IN THE VICINITY

The hypothesgis that there is any gignificénz agsociation
between lead poisoning among children, in South Chicago or elsewhere,
and the inhaiation ol lea¢ from the asbient air under ordinary-con&itions~
or under those related to the lead in the plume of smoke and fume fron
the plant of Hepublic Steel, {as indicated by the available data), is
wholly unrcslistie, and ia, in Tact, absurd,
The sources ©f the lead which causes lead polsgoning in
chiidren are not mysterious, It is well known that these children have
ingested lead in larpe quantities, ﬁeriveq’fer the moat part, Irom objects
in their homes ¢oated with ieﬁé-céntaining paint, or that they, along with
other menbers of their household, have been aubjécted to high concentrations
of air-~borne lead as the result of the use of highly contasinated,
scavenged waste materials (chitfly, battery boxes) impregnated with lead,
and burned in a stove or fircplace within thelir homes, There have been
& few excegtions‘té this rule in specific inatances, but the investications
S ,
of wpany yea¥s have served to pinpoint the problem of lead poisoning among
snall childresn, so far as the sources of lead are concerned, The contri-
bution made by the inhalation of low concentrations of lead in the air
(of the crder of magnitude under consideration here), 1is insignificant.
It nay be of incidental fmportance to point out that there is
no reason to believe that children develop lead intoxication more

readily, in the basic physiologic sense, than do adults. The threshold
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level of leéﬂ ;n the blood, which is necessary to give origig to

symptons of lead intoxication in the adult, is the same for the child,

In sany yearg of exverience, wé have never secn a €ase cf‘Zaaa.peiscning
in the child, at the onset of iliness, in which there was less than

2,08 mg. (30 nicrograms) of leed per 100 grasms of whole bhlood, This is
the threshold for industrial lead poisoning im the aduit. It is possilble,
of course and even 1ikely, that the child shksorbs lead wore rapidiy than
dues the udult, under equivalent conditions, but this, if true, does not
zlter the relationsiips between texicit& and concentration within the
tiasﬁes.

Froa the cxamination of the results of the 3oint aivr-gaupiing
survey wmade by the Chicago Depaprtment of .iir Peliution Control and
Eepublic Steel Corxrporation,over a pericd of ten days, it is cvident that
no hazarg to human.heaitﬁ ia vosed by the lead which is discharged into the
atmosphere from the plant's Ho,l Onen Hoarth Stack. The concentration of
lead in the plume of smoke wad fume downwind from the plant averages
i4 pierograms per cublc meter of alr, at the puint where the plume reaches
the level of the ground, The ranze of concentyation observed ia of
about the Qrder of magnitude that accurs in gmoke oy fume resulting Irom
the cozbustion {(or heating to high tasperature) of matericls which contain
some lead as an incidental or extrancous material, Considering this fact,
together with the intermittency of the flow of the plume (approximately
6 hours per day on certain days, dependent-upon the direction and intensity
of the wind), it is evident that the potential exposure to lead of persons
who xmay work or reside in an ares near the point at which the plume from
the plant comos to earth is neglipgible.

It'ia.fggartaat to recognize the fact that the absorption of

small quantities of lead by human beings i3 a regular and norpal oceurronce,
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The ingestion of lend in food und beverages by the average Anerican
adult is of the owder of C,33 mg. por day, of which from & to 10
percent is absorbed under average canditioﬁa. Much of the lesd in
food and beverages is natural in origin, and additional winute
qﬁantities are added in processing foods and preparing them for
consumption,
The concentration of lesd in the general ambient air of a
nusber of American citied has been found to be of the average order
of 1 to § micrograms per cubic meter, dependent upoa geographic and
meteorologic factors, coupled with s variety ﬁf gources of finely
aivided lead for dispersion into the air. The common SOUYCes of such
lead sre (a) the combustion of gasoline containing tetraethyllead,
wiereby inorganic compounds of lead are discharged from the tailpipes of
automobliles; (b) the combustion of other fuels or waste msterisls such
ag coal, wood, vegetable or {certain) nineral productsidthe effluent
materials from industrial stacks, whether combustion products or
fumesjdthe dust from the surface of the earth dispersed by npoving
vehicles or air qurrenté which pass over dry soils, highways and
streets. The combined quantitieca from these sources, ag a rule, are
small, and ag indicated above, are generally of the order of a few.
plerograns por cubic weter, The quentities of lead inhaled and retained in
the lungs of persons in the general population are swall, andrﬁaaxde
from occupational exposure in the lead~using industries) are hygienically
.and physioclogically insignificant, at the present time. Indesd, they
are smaller than those associated with the consumption of food and

beverages,
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S faken all in sll, the eituntion rpresented by the
vaty obtained in the survey referred to herein, fros the aspect
of ivad in the atmosphere, is not attemded by ang hazsrd o humen

eaith,

Bobert 4. Hehoe, iuD., Dircctor
The Kettering Laboratory

ntes asril 24, 1882
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: ‘.ﬂsaxamaa :sr air-bom gazf;ieulase matter cailac%d on

Aprdl 11 and 13, w&a by Dawm:ﬁ: of Air Pauutzon

Control, City of Chlcego, 320 North Clark Streel,
.Chicago 10, Illineis for Republic Steel Corporetion,
116th szmm: end Burley Avenue, Chicage 17, Iliinois

Submitted:
Analysis Republic Steel
Numberp —tpamber
G2R-2399 53
£24~2400 Blank
E2a-2446 56
E24-244T &9

camm&mﬁ%m of lesd

33 Spee f:regraphzc
_ Prosedure

5:750
0.115
04840
0,680

From The Fettering laboratory in the Depsrtment of
Preventive Medlcine and Industrisl Health, College of
Medicine, M\remity of Cineinnatl, Cinclnnati, Ohio

Detes___April 23, 1962

KE 0018845

Signeds

« Divmmn of
) gﬁg}, Hygiene Technology

N19710.01




Materials . Seven safiples of powdered materisls.

Submitted: April 23, 1962 by Hr. 8. He Porgusecn, Assistant Direct sor
of Industrlal helations, n@ga bilec Steel Corporatlion,
Clevelend 1, Chio

fequireds Per cent leed

Rosulls
Analysis Powder ﬁar éeﬁt iesd
Jlumber Sompie thumber Specirograpn  Dib wgone
528-2677 1 0,017
624-2678 2 0033
62R=26T9 3 Q4055
52A=2G50 4 DoHTY
524-2681 5 G550
G2A-2682 5 04125
Cap~-2683 0278

From The Kettering Laboratory in the Department of
Preventive HMedicines and Industrial Health, College of
Hedicine, Mmiversity of Cineclymati, Cincimmati, &aia

Signeds
e
Di Division of
in al lygiene Technoclogy

Late: Aprdl =0, 1862
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Material: Samples of air-borne-parﬁicalage matter collected on
‘ millipore filter medis.

‘Submitted: April 3, 1962 by W, E. Sebeata, Industrisl Hyglenist,
~ Republic Steel Corporation, 116th Street and Burley
Avenue, Chicago 17, Illinois

Requireds Concentration of lead
Regults
Mlerogrems of Lead in Sample
" Analysis Republic Steel By Dithizone By Spectrographic
Number Number . —.Procedure Procedure
624-2187 O2%A 05 0.8
624-2188 92¥B 2.9 2.0
62A-2189 92xe (0.5 - 0.8
624~2150 92YD 0.6 0.8
G2A-21G1 S2YR 1.4 2.0
624-2102 BL Control 0.0 -

Note:s Forty per cent of each sample was used for the gnalysis by the
dithizone method. The sensitlivity of this method 18 approximately
0.3 micrograms per sample, Sixty¥ per cent of the sample was
used for the spectrographic analysiz, All of the lead was con~
centrated into a volume of 1 ml, The senslitivity of detection
is 0,02 mierograms/ml. All concentrations were at levels where

the accuracy of analysls by speetrachemical procedures varies
from + 20% to + 100%.

From The Kettering Laboragtory in the Department of
Preventive Medicine and Industrial Health, College of
Mediclne, University of Cinecinnati, Cincinnati, Ohio

/\,- ]
/ :\__“‘_A/ 3 . ':’/,
Approved: X eFe t-1 ;ﬁstwc
Robert A. Kehoe, M.D.
Director

Date:__April 6, 1962 L N G

- i
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Xaterial: Ssmples of air-borne particulate matter collected on
millipore filter media.. o o

Submitteds: April 6, 1962 by Department of Alr Pollution Control,

' City of Cnlcago, 320 Horth Clark Street, Chicago 10,
Illinois for Republis Steel asrparatien,wllﬁth Street
and Burley Avenue, Chiesgo 17, Illinmois

Requireds Concentration of lead
Results
‘ Micrograms of ILead in Sample
imber. [ lmber . procedure. .. brocedure.
628-2243 ohTe 0.5 0.5
G2a~-2244 | S4YB | %.65 3.8
62A-2245 shTa .5 1.1
62a~2248 93YA 0.5 1.1
62A-2249 S3TB 0.7 0.8
624=-2250 93Yc 0.7 1.4
624~2251 931D 0.5 (0.5
62a=2252 93YE 1.0 1.1
62A~2253 93TF * {0:5 (0.5

NHote: Forty psr cent of each sample was used f'or the analysis by the
dithizone method, The sensitivity of this method is approximately
0:3 micrograms per sample, Sixzty per cent of the sample was
used for the spectrographic analysis, All of the lead was cone
centrated into a volume of 1 ml. The sensitlvity of detection
is 0,02 micrograms/ml. All concentrations were at levels where
the accuracy of analysis by spectrochem*cal procedurses varies

from + 20% to + 100%.

From The Kettering Laboratory in the Department of
Preventive Medicine and Industrial Health, College of
Medieine, University of Cincinnatl, Clncinnsti, ohio

signeds_! - . -/~
Harold Imbus, M.D.

Date:__ppril 12, 1962 g e e
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Materials

Submitted:

Required:

- Analysis

Number

6242306
GRA-230T
624-2308
624-2309
G62A=-2310
624=2311
62A=2312
G2A-2713
G2A-231%

Dates__April 1

Semples of sir-borne particulate matter collescted on
millipore Iilier media.

April 9, 1962 by n@partﬁent of Air Pollution Control,
320 Horth Clavk Street, Chicesd 10,

City of Chicego,
Illin&w for fepul
and Eurlex A?@nna,

Concentration of lead

Republic Steel
Husber

SHYA
9578
g5¥cC
S5TD
S5Y¥R
S5TR
95¢YB
Q6YD
SBYF

1062

KE 0018649

‘ g%erﬂvraﬁa of Lead in é 16
ﬁy Dithigzone By Spectrogrsphic

[

bz.ic Steel Corporation, 115%:% Street
Chicege 17, Illincis

. Procedure Progedure

el 4.0
IR 045
(0.5 1.0
CE 0.9
{045 1.0
o5 1.0

0.6 1.0
(05 1.0
045 0.8

From The Kettering Laborataery in the Depavtment of
Preventive Medicine end Industrisl Heslth, Coliege of
Hedieine, Universlity of ﬂiﬁeinaaﬁi, Cinoinnati, Chie

o LOLLL

’uatrial Hygieaé Tachaalogy



Materials _Ssmples of sir<borne particulate matter collected on
- millipore filter media.

Submitteds April 11, 1952 by bepsrtment of Adr Polliution yﬁ%@?ﬁl,
. city of Chicago, 320 ¥orth Clark Street, Chicago 10,
Iilinois for Hepublie Steel Corporation, 1i6th Street
and Buriey ﬁvenue, Chicago 17, Illinels

‘Required: Concentration of lead

Analysis  Republic Stesl ay‘aitnzzana o ”33”3geeﬁragvggﬁza

umber L lumbepr _Provedure .2rogedure
624-2393 S9YA 6.8 540
62am239% SOTB 0.5 0.9
524=2305 5300 (s 10,0 745
CER-2706 S9TR 0.6 0.8
62A-2797 SoYF Ted 25
624-2398 9omg a5 0.8

From The Xetiering Laboratery in the Depariment of
PFreventive Medicine and Induatrisl Health, College of
Modicine, University of Cincinnati, ?insinnaﬁi, Ohio

——ya

Cholak '
?@@%&r, Diviglon of
dustrial Hygiene Technology

Dates__april 1%, 1968
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Materials - Samples of aire-borne particulate matter eollsoted on
miilipore filter medla.

Sutmitted: April 12, 1962 by Pepartment of Alr Pollution Control,
City of Chicsge, 320 North {lark Street, Chicsge 10,
Illinods, for Repudblic Steel Corporation, 130th Street
anﬁ Burley Avenue, shiaa@a 17, Illinois

Required: Soncentration of lesd

Analysis Republic Steel BY Sithizome Eé smamgmpmc |

Humber Hamber Progedurs Brosadure
G2A=2401 1007A T35 1.8
624=2002 1000¢ | 1.1 ‘ 1.6
G24~2403 | i007¢ 0.2 G99
G2A-24048 100GR 6.5 ' SeB
£28-2405 16078 | 0.2 0.9
52A~-2%06 10060 10.5 , 2.8

From The Fettering Leboratory in ths Department of
Preventive Hedicine and Induateial Heslth, College of
Medieine, University of Cincimnati, Cincinnati, Ghlo

Dates__ April 16, 1062

KE 0018651
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Materisl:  Ssmples of air-berne particulste m&t‘:&r collected o
\ 1 1§@r@ fizzexﬁmmﬁza;

Submitted: April 16, 1962 by Department of Alr Pollution c:mmx,
City of chiecego, 220 North Clavrk Street, Chieagoe 10,
Illinols, for Hepubllo Steel Corpormtion, 1156th Stroet
end Burley Avenus, abieaga 17, Illinois

gﬁéqyizedt Concentiration of zaa$

Anmlysis fepublic Steel By mshs.zam‘ T ayspaa'amgmgnza

624-2469 10378 0.3 0.4
628-2570 10708 17:9 1647
62A-24T1 10310 1.0 1.5
62a-2472 102GD 2.7 | 341
6282473 10378 0:2 1.8
62A=2874 10207 2.5 2.8

From The Kettering laboratory in the ﬁagar%ment of
Preventive Medicine and Industrial Hesith, College of
Medicine, uaivaraiﬁg of Clneimati, Cinelmmsati, chio

'.alak
tor, Division of
netrial Hygiene Teohnology
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Haterials . Samples of air-borne particiulate matter collected on
- milligare filter nedia.

Submitted: ~ April 13, 19562 oy Department of Alr Pollutlon Control,
¢ity of Chicagoe, 320 Horth Clark Street, Chicago 10,
*11&&&1&, for Eﬁguﬁii& Steel Corporatn, 11Gth Street
and Burley Avenue, Chicsgo 17, Illinuvis

‘Eéqplraﬁ@ Concentration of lead
Jegults
Mieregrams of

Analysis Republie Steeol By Dithizone 3; 89ee€?agrapnie

Humbey Humber —tfpeedure Procedure
C2A-2441 IalTB v 10,0 1063
G2a-2442 1017D 1.7 1.8
G2n-2453 101YA 2.2 1.4
SR2A-2444 101ye 0.7 08
G2A=-2455 102TA ‘ 27 1.9
C2A~2459 ic2ac 3.0 3.0
G2R-2560 Slank 0.0 . 00

from ‘The Kettering Laborabtory in uh@ Department of
Preventive Medlicine and Induatrisi : ealth, Collepe of
fedlicine, University of Cincinngti, Cincimmatl, Chio

/ g / /j‘
Slgneds CL (:Zzﬁ{iﬁ44;\

Je B
Ei ctor, Division of
strial liygiene Technology

Date: _Aprdl 18, 1662

KE 0018653




