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LEAD EYGIXZNY AND SAYETY BULLETIN

Bo.
To All Mecbers of the lead Inldustries Association, Inc.s

Ve are attaching for you & copy of the first publisbed report
oo the survey oade by the United States Public Eealtdh Bervice
and entitled "Survey of lead in the Atacephere of Three Urdea
Corzrnitivs; A Sizzary.® 7This survey 1s the noet oxtensive
erer conlxted anydere of potestisl leead exposure in air.
The rasults of this survey indicate that there is no leed
bazard st the [resent tive 88 far as the atacephare is cooe~
carned, The medical studies Dectiacned in the report vere
Dost clapiele and show that the Uolted States populaticn is
DOt Abssbing excessive or appreciadls saocuats of lead.

Ve believe you will de interested in reeding this entire report,
and bhope you vill be abls to mmXe good use of it.

Yery truly yours,

Oon OTheRu

OP1ov Don G, Fovler
attachnent
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Reprivted fnee AMERICAN INDUSTRIAL HYGIINE ASMOCIATION JOURNAL
Volume 26, May-June, 1943

N Survey of Lead in the Atmosphere of
~ Three Urban Communities:

A Summary
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@ A Joios uwdy of the concemrstions of Ded In the samepleros of duve ciries
-uc*ﬂ&o&;*pﬂ-‘)ml‘l rowgh May 192 The ssowad

. vartous k reaged in Clasionss frem § o 2 4g'w',
belﬁ-l-)gn snd ia Las Angeinn tevam 2 0u 3 og W', wkh sven
a8 sveragre revgucaively of 1.4, 1A snd 23 »¢ m' s dravy trafir, conrrut/asions
meraged lram 18 10 44 og '’ in voriewm locaviasn Biend sad wriew uagles paslysd
bat irod weve whbin the “pawrmel” Rmite, rocepe Jar 8 Srv promms o srcopacdessd

reporen.

lndroduction

N MARCH 10, 1953, a repxet® was auib-

mrrd to the Surgron General of the
Pulde Health Senvcr on the bl heahh
apects of incrranng the rearthnd kead cont.
ot i newe ford  The rrpawet cond huded that
data tbrn avalable did et induate that U
imvannwmdnl change in the mauman jer.
nemble trirarthy] lead conwent of ganhine
fram 3 10 § pulbinters per gallon wemedd wgrab.
vantly wxiraw the hasard o publa beaith
froen aiy pollution  In whastting the repary,
the commatwe revonunended, dewever, that
adudrtinnal wudaes be condinted 10 provade
mrgre dehnitve dats on lmele and urmds of
atmowphrtc dad tontamnation in whcied
wtan srras and of the trady burden of lrad

. ol wieetrd populaton grovugpe. Thes studory,

s be tondiwed pantly by the Pubin Hralth
Service. the mamdactutens of dead annhme
whnen the prirvdeuin usdustry, and ehrr
sppaopeiate  rranuaires, would, ¥ thr

Pasctnd 28 de Vveomwrh Ciony) Weenng o o
Somroen b ivired Brpens Sovurn, Fhoades  Trem
e P pms
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Adepth than that pres xied hesrn

trought e hght mew dats o wgnibcance,
wive a the bams kor rvoonadering the tes oo
mrmisinn of the cnemmitcr by the Surgea
Genral  Thas pajrt w 2 sunwtsry of suders
ndue tnd prnegpsally i thrve American ctwe
o carTy twt the mambite ciird abene A (v
pirte e’ of threr sdos i avadabie for
duome whie woah W evanene the data in grvater

A drw vmum ed the nwthrade ywd i the -
st atioms was prewnted sm Nae 120 Ay
tha wicematon B ssbiv ke detailnd te
virw, only an rewrntatan 10 the wudy i pee-
wntrd w the paywe. The juractsm was can
1wd ot uzalry the v 2l durctoe of 2
weehing grep crangrerd of members frren
the Publx Health Srvwr, Caldorna Stawe
Drpartment of Publac Hoshth, Amwrwan P
trodeven Srstitute, Auversdxie Manulaturrrs
Amesstom, . | duPrar de Nemwmiry and
Company, Fibyl Canpreston, 3nd Ketterng
Satewanwy of the \ nnrreny d (Cimw inan
The arcbes romard jowapally of sontime
e art wamnpieng 1nvet the one-year jermd,
Sore 1961 thermmh Mav 1% ot & mander of &
bastwen v Ciwonnsts, lim Angeim, and
Philadelyshia, md Mo gatdwrng 1d bhesd and .
uthne ny v fren wineird joqaslatun gringe 2 i
™ thew ridwn Ngwennach YWE sanngles <
1 Jeaud bwarveg [uartwulste wuatrrisl freum the 3
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e Coonons retad Lt Corme baveats Mota Lidooty
ne Brosdoanted (%8 ] Roneoriag Lotosetnry
e Sodossrsal 3.8 Vieo 2ol Bboyoser Nre Datien
e Bered (9 ] Premt Poot

O Larsipprd @B togurniial Sape 3 aapler,

Tweos 1 Ansusl sorrage rmax rerstimas o oud s he docepderr 3t memphag

sies s the Cinsinasts seve

stmunphere pere olaained a1 & wotal of 20
utes in the three cirs The comxrntratew of
Seadd 1 the tricnnd of spprrmumarly 2Y0 wds-
vidualt was drwetnuncd, as was that m the
wne of agnetminarly 11U0 males within the
wme grouim  In sdditan o thre maye s
nutwr, el dudes were urdertalen o
Sricrmnine the comcrntratoms of justa wlate
irad in the strovaplerr akmg wreets with
heavy tafh and 1o a vrharviar tennrl and
prrbmmary wmestgatmon were mads of the
concentrstuen of cegann lead in the atmes

phere. -

Pepore S
Ahhengh the Mnpetus for the conperstive

viudy sirtnmrd from the ow of kead antih oo
additives 1a motor furls, the goe! of the prog.
et was 1o detentrane the amounts of lead
the atmnosphere and in the blewd and unne of
humarm m detned from  all cotrenunaty
wnirtre Ne attrmpt was made 1o pnjrent
the wnrces of lrad that contnbuted 10 the
ovrt-all amnbunt lveh of the conwnanites - ’ ;
staded The qucihe prirpenrs of the prrygram L . L e
wete 10 (11 evtablnh hawlines (e the brad ’ ' '
cemient of the atmenphere In urtun aeras snd ) .
of the blexad and urme of wievied prgrilatvn : : . ) T

v () axertain whether ditferences :
et 10 bevels of lead in the Lined and urine )
of gromps of imln duabh evjened 0 diffrrent
dencmints of brad 10 8 comnmunity simesghore
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PEquigped w1 sopuectal Wps sumplos.

Colidvrais ot Loe Asgries
Yotons « Yornan Cioy
Dowetews Las Aaygeles » Loy

Aagies Cry Retd® Doy,

Frras 2. A ! average

semplrog wiew 1 the L Asgries deva

and {3) obtain data that wruld permst s
vew of the potrntially harmful effects of
uting bead concentraten i the atmosphere
on the grarnl population of woments of the
population.

Loed in Erviroament

1rad hh contributed 10 the emitoninent
thermugh hoth natural and man-made peoces
n The ue ol Yead contsinng ablitiers in
tmden [uek 1esalts 0 the diwlarge W the

sons of Joad in O stamcaphere ot

atrenphere of both warganic pastaulate snd
organe bead compounds,. Lrad ey the
atrreaphere in the fhads tewilting from the
tredantrn of toal 11 i uwd @ practcally
rvery tyje of industry 10 the virnt of land
one mulinn ot get year, of wheh a porien
may ruape ko the atinosghete as fume, dust,
1o ceganw vapwrs liown induwral plente
rngagd I presesang dadcontaning aw
matrniale, ¢ g, woragr betirry manvlasitiee,
remletring himndries, etr |, lad hode ity way
tr the envionment thrugh the we of pige
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*Rguigped oih Srquantiel pe temgler,

Foeas L Annus! sversar rranrniretiman of lond in the stowepbere
2t sompling wies m e Phladvipheg srve.

meots, inwcticides, and othet mand actused
g marerizh; lead s 8 natural (rewtituent of
= wds The chain of events by whah Jead from
these varous emvironmenial seaurcrs prahre
the human braly 8 in many caws que des
viows

-4
Sowrcos of Leod ia Mo

In tromudering the rifrct of Yrod i the
Mreaphete on the lead (smient od the blead
and uie of humars it s Woprrstne that
the subpet be trvwwed frwm the comient
; of the unal ntade of rad into 1he todhy
1 Lesd » taken into the homan texly from o

bt of ources in the ravirnsoent. Ty is
ingreted in varous amounts e food Sepend.
ng on the amvunt and vaciety consmmed
and in water drprndiyg on the xnwce of
sajply | it 4 nhaled duning pormal 1espuatics
ve 0 the wunhe of cigaetirn In additnm,
thime regagrd o orcupatons mnvolvirg the
manuflacture, precesnng, or use of Jead <on-
Yuning thateriabs 5ev pbpeet 1o intake of ead
ihetaugh Pejeare duning wewling henan No
sttesrgt war mude W the studes srpevied
heirsm 0 e woriin wmrnes of pelhotam
and the mmliiple romtrs by which thew
wuitere teninbute W0 tle tedy tnden of
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kead. For the purpose of examining the data
reporied in the present sudy, it i poted that
invratigations of large pumben of perinne
whn have not bren whject 1o dixoverable
exposures 1o lead in industry or undes other
unumal condtion, indicate 8 pormal vpper
Bzt of 006 mulligrams of Jead per 100 grame
of blood. The cotrrmpanding value for the
Jead content in the unne i pot W precicly
dcfined. Foe a muxh mete ooxnplrie dis-
cuscn of this subject, rrierence is made 0
the comnplrte rrport,’ or 0 the genenal btera
hure la this feld,

Abmosphacic Sampling ot Rsed Stetions

The sriection of cities in which 10 conduct
studies invohed a number of lacson It was
belined desinatde 10 inclode citrs in whech
the kad lmvls apprared 10 be among the
highent in the country and, therefare, the
cxposure of the population froen these wurces
would be greatest. A range of geugrsphical
and chimatologeal facion was 2o deured
Becauwe of the evtrtine natutr of beth the
strosphene and medial wudies eaomuncd
ot each Jocation in comparen with the vaik
abie budgrt, the chowe of kxatros was
lunied to three oo -« Cinansati, Low

L T A o 2 e ren T e & i (e

May-Juns, 1983
Angrics, and Philadeiphia. Fixed sampling

stanons were extablished in each of the uties:
four in Cincinnati snd cight each in Los
Angeles and Philadelphia. The sites selrcted
were rejgesrnstive of four major types of
arras — industrial, ¢ rcial, resdential,
and nual. One wation in each city was
kxated ot the wte of the National Ale
Samping Network. In addition, the statione
wete Jocatrd, insoflar as powible, within the
same general ateas from which subjects were
selected for the medwcal phase of the study,
Site lorations are indxated on Figures |, 2,
and 3.
All nies were equipped with smilar -
pling equipement consnting of a Gher holder
imng 8 4lg-inch-dametrr membeane
Gher (Type WS), a vanctype pump and
motor capable of supplying 3 free flow of
39 cdm, and an auxibary orificntype mrter.
ing devce for determuning initial and final
flows (Fgure 4. In additiom, st certam
of the utrs, 30 AlS] sanpler utiliang Whas.
maa Na. 4 Lpes wa wetalled W0 determine
diurnal varatons Sampling  rquipmem
houwd in the sprcial shelter coastructed for
the purpone i shown in Figure 3. Samples
wete collected contnuoudy for the durstina
of the wudy oo the mrwnbrane hitry cn

[ YT v X _ ¥  X7° ]

Preves 4 Dragram 4 pimmapdoric load wampling ryipent.




a3
4

b

R TRTO B ST R

C e e e e e L e ey e 2 e Vg e ey

ladusirial Hygirne Journel

Focas 3 Arnesrtrx camphing cqupment is
wrcially desgned sheiey

cycdes of 72, 48, or 24 hows at & pominal
Bow rate of 4§ cim The tune cycle wa
chowrn t0 accranuexiate both weelday and
weckend sunphng In thow instances where
the phmong of the by resilted m A
wiatantal descrraw in fow, hlters werr
changrd 2y often 28 oece pre day w0 a0 W0
mantain » hnal fiow of at Javt 3 cim. Filere
pluggng, W the drerer that tegried 2 24
howr sampling prewed, oxowreed only in Lo
Aneriry and was acrrntvated during prrinds
ol photechemical ax pollvtrn

" Altrt the sampbs were enflcted in the
frkd they were wnt o a “cieaning houe™
operated by the Paldec Heshth Senvice in
Cincinnats for dricronation of the woght of
wial partwculatrs. The filters were thes out
mio 10 rqual werey, fne of which were
rrturned to the ongnating laboeatory foe
determenaton of lrad comirnt by snalyus
of cor ar save of the sty or “wedgre”
The remaniceg wedges wete tetamed by the
cSearing hensw for gumabie future studars and
for wirtlalenakny quashity control compari-
wne The Whatmas Na ¢ wequential tape
wetr pesarwed by the partnijeting lebwes.
Wnrs 1o provide we $-hous of twehe 2-houe

samples per day on 2 smonal bams {De
cember thiough Frbnuary, Mach through
May, June through Avgust, and September
through Nasemnbee ),

Fach of the participatiog lalawatocies pee.
formed the chemseul analyars of the smngples
from 8 particular city, (s, Lo Angries
mples were analysed by the Caldoenia Sawe
Departnent of Public Health laboratory,
Cwocinnati samples by the Kettming Labxes.
tory, and Philadelphia samples by the Public
Health Senike faborawry. Al laboratorses
uswrd the dithisone method of analysia, mxndie
fed dightly by each laborawary 0 ma it
exprivence.

To muabluh the axtrot of the variability
of analyws within and betwren laboratorr,
the clestng houre evabliched 3 program of
inwrlaboralory companoms  invehving s
thetic samples, wetnne of yrcial membrane
Altrts (ontaining stmosphetx particulase, and
about 375 of all atmogsherx samples collect-
ed duning the swdy in the three atim The
differences i tesults from the thire Libowa-
wuies with the mathetx wmphs were past
Matntically agnbcant. In anahwe of mems
beane filtrrs contaning almospsherc partsc.
Late, howener, the agrerment amerng trsults
was ot 2 atdaciney  Although comcertd
attemnots wete made 10 dewrrmine the 1eau-m
for thre dfferemcrs and thas coengletch o
rttert the wtination, rfligts were 1ot entueh
uncruful  The trawms frr the final differ.
ey were 04 deletmaur | bat may st frim
a lad of dixrinunation of the methud in
anshrmng the complen partculate @wple 2
coenpares 10 & wiuble, rveentially prae lead
compound 5 the rathetc sunple

A nanmary of rrwlts o anahws of the
"3% ampie™ i shown @ Table 1. The

Tasa !
Inreriodwe sbeay Cmnparrwm of Samgles
| = Bomrgs pomns SBrwce bun Be nms
Latrotary
(& ) e [ ]
e vl -8 (3] -t
Lt - [ XJ -t
Spigashar ~ (2454 -t
Ovtobar - L34 (X ]
Dot - . *8
Pstorary ro - * R |
e -t . .
[* o -» (3] .
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Tatas & Pnvsiagr of rod in tompine of
d;):——u‘.bawhndw
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saple imohed 186 Slirrn One wvsoe of
rach filet was anaywd by eaxh of teo
Libwaunirs, 2ad two wrion were analyard
by the (vignating lalewatory, the Best at the
tune of the wexgmnal analyes and the second
hr the mwrlabwwatory comparmes c(hed,
Avevage v shos frem the (Sshinenu laboratory
were 9% brdw the overeall sran, txwe from
the Publa Healths Servir Laborawey were
9% above the tnet-all mean, and thoee from
the Ketietwng Lalewawwy were the same 2o
the overall mran Dilerrnces are satrtically
mgnafu ant. Althemagh thew diferrnces are
ot w0 Large a0 o affect the comparabality of
the sudy rrmlie they should nevertheien be
Lrpt 10 vnd when the data Irven the +arvmie
Otars ary Aurwed.

Dete on Lood in the Atmornphere

No sitrmyt » made w Bst la detail the
data obtasnrd duning the study or 1 discwe
all the evaluatome that werr made Rathev,
an over-all waunnary of the tanges of vabse,
silustrating the posne sl el of the nudy,
are jrrwnted o Table 11 and in Figures )
thirmgh 3 aml 6 themigh 9.

Ihe snnual svetagr e rmtrations of led

b P MR

) i1 | i
. .

’ L [ ] . *
] -e.

froon the stmcapdores
wioe —June 1961 thnagh Moy

in the stnoghete are shown on U site
hxatem dugrame, Yigures 3, 2, and 3. Ja

Ccnats the conrentrations rasged frren @

L] | T ¥
.
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.
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»
L]
. 8 i i 1
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e

Tos oo P Aanns) wosn tcmvonirathn d lood
In e ptenespherrt of Uiow innati, Lee Angeies snd
Podedeiphes  19V).1982




. by

bbbl

B e T S e T I T

7”8 May-Juns, 1963
: Tama 1t
X . : o Comconrptions of Leed tn (he Atmosphore
I S . {in mow rograame per (whie metor )
ites Cinalnagtl tes Angeles Miledeiphts
Mrna) Aversge 3 1.0 | 1
un l“ol) - -
r B 8.9 ~ )8 1.4 = 3.8 .9 « 32
(A)) ll o)
Seasans) Avereges
(AL} Sivem)
Swener 3.3 3.9 3.0
fall} 1.7 2.9 3.9
winter 1.3 i 1.9
Spring 1.3 1.1 1.0
Rinious 3sasonsl LS ] “nh’ 1.2 Uesear) | 0.8 (Speing)
(Singies Site) and T23))
Resinmce Secsenal 2.0 (1e3)) s, (rel)? 3.0 {761} ond
(Single Site) Viater)
Niatows Reathly Mesrege 0.9 tRer.) 3.9 (Jea.) 3.2 (Ner.d
tA3L Sites)
Resi pun Ronthly Averege 7.} (Cev.) 2.9 (Dve.) 2.3 {Oet.)
tAl) Sites)
Rinlowe Reathly Average 0.3 ther,) 0.9 (Rer.) 0.8 (Mee.)
(3ingle Site)
Pasimen Roathly Averege 3.3 (bet.) 6.0 (Dee.) .8 {Oct,)
(3iogle tite)
Ristawe Individee] Somgle 0.3 (Rer,) 0.3 (June,) 9.) tree,)
Reviawa Individuel Semple .0 {0et1.) 11.8 (Ces.} 7.4 10cr.)

slwwt 20 od rad /m® of air is the dowdiows
and wuhuatnal aseas W about | pg 'm* i the
euthing atvan The aexentrabiom m ere.
trymanting srrasn Philadelphia taneed frven
anwnn 3w 1 pg ‘m*, and 0 Lan Angeirs freem
J w2 m The moe bouted rangr in
Lon Angrirs a cvenpared w0 the othet ten
sy attributed 10 the almence of as well-

definrd witngban, downtown, and mdustrial’

»ew n that cuy. The average concentsa-
e fow all camples (nilrrird ver the yrar
nas 1 4 'm0 Cioonnati, 16 in Phala.
deiphia, and 29 1n Lom Angeles (TalNe 11

Fall and wintrt were the scawm duting
whach the haghest conn rntrations of lead weye
found 1 all thare it The average tom-
crniratets of all samples during the fall
warwny 10 (nemnati was XVe gresser than
that rdramed 10 the smmer 1o Lm Anprles
the average for all winter samnples was 6345
hglwr than lor wamnmer, and m Phaladelpha
the average for Innh the 1211 3nd winter wa-
wwe was 1975 greates than fid wimmer. The
hghest wawnal cmirmtration at » sngh
atwnr was 24 px/m” in Cincinnarl, VB in
Phatadeliiua, and 4 ) in lun Angrire {Takde
i,

- e D

The varistwm {a the monthly nran concra.
traron of lead fre a1l wiry b shown in Figure
6 Ihe hgles mwothh comorntration fos
all }arples in rmh Gy was 21 pgn’ m
Cincinnati ((idwz s 23 im0 Phialadelphia
Utederei; arnd 39 m Jow Angries (Ierm-
bevt. The lughest manthly comcrntraton foe
any aone wic wan 31 pag m' @ Cineinnan
{October); 44 in Philsdelphia (Ovsoherd;
and 64 im Lo Angrim (Drceruber) (Table
1.

The highest comeniratxn of kead found
m am sample in e h of the theee it wan
64 pg/m* 1 Ciirnnats (Ovaber); 76 in
Phuladelphis ((kudwrr:; and 116 in lre
Angries tDveember [ Table 110 The aver-
agr od All wrvhday smples wae 2V greater
than the average for all werbend mioples in
Las Angrien In Cinonnats and Phuladriphia
the vahm werr wtnilar for werhidays and
weekerrde AL winsdual wies  all three
1w, hermever, the nemnthly brad toncentra.
s wetr often keert on weekdayy thae
th weehends The Yaganthine probatulity (ee-
ey banbaten of indioodusl autarne
Yol vamples i sermn in Figure 7 Vartiation
W s abrn alemit the gremwAre meen for lun
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Angries and Philadelphis is quite similar, as

e s e eai el em dame e s L e g e ca g s e

79

indiaied by the paralieliom of the distribu.
timn. Not only b the average. el in Cin-
cinnati Jowrr, but the varialility of values
" The conelation briwerst the amount of
bead and U total particulste matier va
flers for Cincinrati and Philadelphia sitrs
was about 07 asd that in Los Angrims 06
The average rontnt of kead in 2l wanmpin
of paniculate matter was 23% in low
Ameln, 1.7% ia Cincinnati, and 1.3% i
Plsladelphia. Varaton over the year s
vhown in Figute 8 The grratrst sraaonal
diffeernee acturnred in Los Angries, whete the
wintrt percentage was about 3077 highet
than the wmmetr value, The farwwy rreon.
whir foe this dufferencr are not chear. An
raplanation i ronfocned by the Lt that
there was httle change o the average quant-
trs of wnpended partirulate matier betwren
the sruncr and the fall-winter wawne Fig-
wtr B alw shoms that the priventagr of bead
w partrulate matier was higher in the (sl
and wwitrr than in the s and wumnes
0 beth Cincinnats and Phaladelphia.

The annual avrrage toncentrsten of brad
n the alonmplwie was alind 7575 greaws
duting the ratly twwning dashight houn
when fax turnal senuons wete most firguett
and 0affx heanview. than in the early afier.
wong daylight howury, when mdas bratung »a
the grestent and e was at an intranedole
lvel This groreal patwern held throughan
all wawen, with an rarly mewning owrw in
the range of 25% 0 1207¢ & comparred 10
the annual mveragr of 73% cited above.

Sawe one of the wirs in rach o the there
citws was the dwatwm of the Natwral Aw
Namphing Network sation of the Puble
Heahth Setvier, 8 companson was snade be-
tween the NASN vakurs obtained from glan
bhwr hliers and analyard by e spere
tromrtry (ithe ueaal NASN technaque: and
the valurs tdtained in the perent stady frvm
analyus of milliprer smples by the dithuone
weitedd 1o Cuneinnat and Philadelphia, the
mean (n entraticons wasornd by the ineth.
ol of tha lnsratgston were abwna 1045
greatet than ihie obtaines) 1y the NANN

techniques; in Los Angrics they wers 1046
lovers

.

To obtain wwme idea of the trends in lrad
concentraton in the thive citiet, unanalyrrd
pevtions of samples retained in NASN files
wete anshyred for Jead by the dithisone
wethod. The results are shown in Figuie 9.
Thete b o comistent trend for all three
<itiy; values In Cancinnati and Phaladeiphia
decrrawd, while thow in Los Angeles in-
cteaswd. Since air pollutants may vary wgud-
kantly in concratration from year 10 year
brcause of meirorologival and wurce facton,
it i not powble 1o evablnh uends on the
basis of the limited period for which dsia
are available. Ohver-all, the data reveal little
changr over the pennd 19062,

Sprvial samples were obtained in Cincine

nati and Los Angelns by use of mobile um.
jlers 1o determune lead concentratons when
the tewt vehicles were traveling in traffc
srcams or parked at the curh at vanows
bxations Also, 2 sudy of a srhicular tunned
war undertaken, and peelininary investiga-
tone were made of the concrntaton of
oegans bead in the atmraphere aking streets
In Los Angrics hravy traffix, nwan atnuns.
pherx Jead el were aliout 23 pg/mn’; I
Cincinnati the mwas values were about
4 28 'm" Succrminely kmvr values wete
lwnd at greatrr ditances {1oen the traffe
78, valuey oblaned At curbiide along a
bury tendential street in Cincannati svevaged
46 ag'm', and thow on a tounlry rred
were aboat 3 pg/mt. In the Sumner Tuncel
sudy m Boston.® wherein 33,00 vehicles per
day ttaversed the then two-way tunnel, outlet
sst [roam the ventilatung swystem contained 443
ag/m* of kead, compared 10 11 pg/m* in the
mirt 2. The contnimition of lead per vehix e
was crmputed 0 be 31 millicrams per mmbe
trarverwd. The results of the deverminaton
of the conirntratums of organi ead in denee
11305 o0 Oty sreets were highly inconcistent
tevsuse of the kme levels of otgank bead
maountrred  Senveral ampling techniques
wete utlued, amd it was noted that the cone
centratwn o organs lead appeared w vary
inerwly with the volume of s wampled
Peane nvaluainn of Jeveh of organi dead

&

aion i e
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in the atmosdwere can be done ouly after
development of improved methods of am-
pling and anslyws Although it was not pos-
whie 10 anign any degree of rehabudity to the
yecific values of organic bead drtermioed,
the toulty indxated that the organic kead
comtitytes Jem than 107 of the ineganic
wrad, and that n all prbaddiin it & cone
wddetably under thes valee.

Bological Studion

In conjumction with the atmospheric
nudiey, Mvestigations were coaducied o de
swrmine the Jead contrtt of the bood and
wiine of wlectrd population groups in the
three citier. In groeral the smbpcts were
whecied on the (ollowing baars:

{1} Mast of the indniduale had 0o known
industrial expreute 10 rad A few
groupes had wme eppostunity for oc-
cupatwnal exposare,

(2) As wide an aduht age range as pomble

was oltamed.

Within sprashe groups, 28 equal pum-

bet of maley and frmales were srlecird

wherever possble,

(4) A sbjets haed lived ia the suvey
area for at least five years

The general proeedure employed o Pulas.

(3

~

delphia and Lon Angeles was w0 draw from
rach whixt one mmple of biad of 10 W
20 mi theough 3 bead-lire stainkew steel
nevdle 1090 8 kead-fire Vacutainrr A ungle
wrecunen of urine was ken frm each male
subpct a1 the time the bhnxd umple was
drawn Alter digratun of the blood ang utine
ey, 8 dithosene analvan was perfonmed
0 deterumne the ustal lead conkent. (The
procrdure in Cincnnaty differed somewhat
0 that duplacatr samples of blond were ob.
tazid fre araliug te -;rruv-{u;-,l) w sdd.
e w0 the Juhwvor method } A uxial and
medical ey, including wnoking  habin,
was odtained from cach indnadual,

Becauw thete wrie wene Gufterences in the
detaded procrduses of the brological phaw
ol the program in the three citim, each ntudy
 dacuwed indrvidually,

Cincinneti

Investigatnms o the t-olv(wnl eflecty of
griwtal emuvonmyntal expowre 1o lead in
Cin wvnats jrtrm reded along menewhat duilfers
ot Lo than those in thre othet citees, largely
breause of the asadabity of data olnained
prev ey o gromsga o subprcts i that Gy,
It was dewrrd 10 incorporate into this stody
the data lraan thesr imvrvtigatums maide in
195-%, mvohong about %0 perans and
W sipplenent the earlwr data by chooung
groupe of priwas who spent tunt of thew
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warking hours tegularly in the sreets and oa

the sdewalks of the city (ow 10 motor traffc,

2, Oty pobxr, peatmirn, hremen, and health
t employers.

The ponaipal anshixal dats on Jrveh of
kead in the blaod st amembled i Table §11
& ciwding to the lroguencors of aceurrenee of
sasious tangey of the (oeenuaton of kead
n the blond and urine Th» cutstanding
cample, va the bigh wde, o that of the
garage mechanica, who a0 a xroup ate
known to be ssbjrct o arcupational expowre
1 lead vther than emmveons from vehicke
Follerwing s order come parking attendants,
dinvers of can, vaffx offers, whvice vation
attendanta, refinery hamllers of gasoline, all
polceinen and fircmrn, postoffice employees,
and ity health departmwnt employees. The
datfererces Letween  these  grimsps trach
satitx al ugnifance st sveral intenah
froen the Jowest w the highest 1n only seven
frrveme did the level of Jead in the blond
rured 0060 ing per J(O) xn

The dats on lrad 18 the unne, shown in
Table IV, exhibat » tevnarhably wnall degree
Wi vanahlity comudening that aearly 100D
primes in dnergent walks of Lo were in-
chadedd in the minnry The values tangrd from
UIS so 012 my of lead pee hiies of wiine.

To detrrmine whether the toncentsaton

-~

of lead in the atmosphere, f distnbuted
in a mufficaently disinctive order of magnitude
throughout well-defined srras of the city,
would teveal its effects through the revponses
of the readents of thoe ateas, the subjpcts
wete clawificed according 0 the lour genetal
arras in which their hotne addeeses were
wtuated. The trsults failed 10 demonntrate a
vahd or comatent trlationhip briween thew
arcsr ard 1t Yesd content of the biood or
urinr, indicating that the effect of revidence
was it wfficient o onernide other Influctco
that contntatrd 10 the absorptioa of Jead
by the groups selected.

A wrilat analyus of the data geiative S0
unching hatits revealed that the differences,
while very wnall and statistically not signib-
cant (with ope minor exception), exhidsied
» sight trend toward the occurtence of larges
quantitirs of Wrad in the blood and unne
of wnokery than of pon-smokers. A series of
ackditwenal relationshipe, wch as age of sbe
petn dutaton of they emplmment in thew
weahe yecational catrgony, and certnn phys
kal miments, faded to develop correlstions
that indxate an amoriation betwren thes
factns and the alnorption of lead in the
tewly Alihomagh duration of employment was
not & [actir, the occnpalion el was, m
moted earlies,

©
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The Los Argeles study was dergned o
ompare the leveh of lead in the blood and
utine of grougs expowd to dufferent degrees
of air pollution during the course of thew
normal daily activities Subjects were selected
oo the haun of both Inieg and worling
Arcas, tshe $pent in couvtuting W amd {rom
woth, and the types of traffic encountered.
Faployees froen & major airvralt plant, munic.
al emplovees i Pasadena, and Los Angeles
ity prds e mere swelird to trfit the ahove
conudrratnns as follmy: (1) indndush
who incd and worked i the coatal puwtion
of the basn, {2 thme who wieded n the
toastal area and lnved an inland arean (30
thone who were expoard %0 heavy prlluton
by motor wrhle ethaus bcauw of thew
ecxupation, and (4) these who lived and
worked in an mland srea 1o additon wnveral

Tases V1
Destrsdatvn of Mados in Varmems Ocewpassnal
Crowpe Arcavding to (Lmrenizsion of Losd
s Urie-. 124 Angeive

Putees
tad o oma et L bagrity (33
- omgtegep po— Lt
¢ s " [ »
devessm - » »
tmeomm L L4 L]
o mn - » [
(XYY » A 1
o000 ] [ 4 *
sumorm 1] [} L4
srearn [ i
Vuns ™ L -
Wom L] (L] am
LN 3 ame (2] bon

v

) Mey-June, 1965
goups of chromcally i individuals were
studied,

Data on lead levels in the blood and
urine are shown in Tables V and V1. The
differences in the means of the various groups
are mnall and are not statistically significant;
only in four individuals dud the lrad level
in the bload excerd 0060 mg per 100 ga.
The highewt mean bevels in both urine and
blood eccurred in the polxce group. The high-
st values of bead in the blood of fetnales in
both groups are lowre than the comparable
vahes for the malen,

When the basic groups were subdnided in
trrmu of theis reudence in the coastal, central, :
or inland arcas, no sgnificant diffcrences in ’ .
brad levrls mere obeserved. IMferences bes : S
twern unchers and poo-wnchens wmere small,
but in most initances levels in wmolens of
igarettes were wenewhat higher than ia
noa-smolers. Aralyws to rrflrct comunuting
tune indicatrd no progremicn of values with
commuting time in any employment group.
Fumination of the data for the chrmaically
A wbjects gave o sgrrston that illneees
of the type wudied (requnatory, bidney, sad
booe conditioas’ tesult @ any special sbnos.
malitics in the murtaleiwn of brad

Phdadelphra

The Phuladelphis sy, the that in lus
Angeley, war deigned ®w coempare Ineh
ol lrad in the blood and urme of groups
yposed 1o different degrees of aie pollution
dunog their noemal dady sctnvites. Subjects
wrer seiected on the bass of beth brving and
wothing arras from the following poups:
113 fort-traffic and patrodcar polucemen who
wiebed in the downtown area, 106 indi.
vidush who Invd and worked wthin a 25.
hheeh radns of the Phalsdelphia Crty Hall, 30
indniduah who kved i the Philadelphia
sburts and who comarwd dady 1© work
0 domntown Phubadelphes, and B1 indis iduale
who normally gent thew entiee tune in the
wbarta  In addition, data wrre obtained
fromm & group of 73 indnoduals known to
have thinnx dacass of tha hver, hudney,
bene, of hung

Tables Vi1 and VI show the frequency
dimnilmition of the com ratrations of bead in
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the biwd and wiine of the variows groupa
As the stea of roudoxe and occupaion
shifts frven the core of the aty woward the
wiburtn, lvels of lead in the bland wend
tonustently downward. Lvels for the down.
krwn polxe are slightly higher than thoee
for the domniomn mabrt None of the valucs
foe biood Wead excevded 0 049 mg per 100 gm.

The data were 3ho examuned with revect
o othrt [asoer When mnodery were come-
perrd 0 non-wnebery, the wnolery prewned
sdighth higher mean salurs than dud pee
wmndrty, anwing the downiown fraalr how.
nrr, the valurs weee the wame for b
greegn Lead bmels i the blwd shorwed ne

~ tvnd with age. lead el in the unne

dretrawd wrrpdady with age Anshws of
sarance bdicated that the rvlatonship br.

T e M e e e e— et S e s e &y e

243

twren the mean roncenustion of lead in @
blood and bLoth wnoling and coenposition of

toup were watintically ugnificant, The ree
Latinship betwren lead in the blood and

wx war of questionable sgnificance. The
trmls of the studies on the chronically il
poup indiate & range of values that are
neither resnarkabily high not Jow.

Semmary

la the coabined data from the thive
tites, the cnocentrations of fead in the blood
weve obtained for a twtal of 2,342 individuah,
126 of whom wrre slectrd patients with
varwan chronic diwascs Jo all, 11 penons
wrre found 0 have concentatcne of lead
ia the blovd equivalent 0 or in exwcrm of
0N60 mg per 100 xm of bloud These 11
prrwcas were from groups that had an oppor-
tunsty for industsial exponsre 10 kead, An
addinaal Y0 indnduals werr found 10 have
bnri brtwern 003 and 006 mg/100 g,
Agua, et of thew indindual were from
©1ouin with janential otcupatonal rxposure
w0 bead lrad knels in the urine were des
tremnnnd foe 1,663 males in the above group.
Thrw valurs fell mainky within a fairhy
nrarrire zange Ut was well within the hmits
dehined presently a8 “poemal™. The highew
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Lerm thaugh the Iead Ineh fov the entuee
g, with o frm eueptirny arr within the
prremly aerpted normal 1ange tn bumam,
the data show wane mirtmting gradatmom
Lved of brad i the blredd trnd 40 o reaer
xradually o the placr of temdense and work

varws from rvtal o cenaral urhan sems A

wxond gradstem o rlated W wxrvaung
cqnentunity fre ixsupatumal rpoear o e
hausts of autcencinies Femaley growed bomee
vahwrs of rad wn thew bhwdd than coenparable
males. In rearh all ipetances wrvkers duorwed
Suhtly haghey brad bevels than nonamdrn
AL o thew varables  wr, wneding habsty
and rxpwnute W automotele rvhaud  appest
W he independrnt 1d rach othet

In Table 1X the nuale grimga atr arranged
n ewcdey od the pean vabes o ad in the
bhzal These o 3 fomrfok! duffeserme (O XD
0 DiNR mg of bad per 10D gm of bleend) n

May-June, 1965

these valury, and there appears to be an
orderly progremion in values acording 10

the most likely concentration of lead in the
stmosphere 10 which these groups wers ex-
powd. For example, valurs are lowest for
the suburhan and rural groups, intrimediate
for dewntman emplnees, and highust among

thoe weshing with mnowe vehiches, uch a0

deivers of can and parking attrndanta AL

though wane of the groups, ¢ g, notably
garage nwvhanicy are expeead 10 lead ocowe

patwnath, they are lited W shiow compars-

ine darh of Jrad in the blood. The hlel
Mood that e sarabdity of the amounts of
brad ingrucd with ford and brverages ace
connts fod wure of the differences cannot be
wncard. 11 b unjavtant o tecognie that the
dutlerenrs in tead kel betwren the Jowew
and the highmt of the roups, while relatinely
large, are well within U prrwntly accrpted
range {or human and are nol ugmificant s
wors of 8 threat of the acrurrerce of beed
miouc atan withun the groupm

In general, the rmults of both the aero-
metrx and aobgxal phews of the imeraie
gaten confum  pawt hndingy, whxh were
hawd 00 mare himutrd oberrvatiom,

Actnevlodgmonts

In the tendint od the wudaes un Lthe there
ey, the Working Geoup on Lead Contams.
naton wis awsied by 8 great Dumber of
idnaduale from all of the parcpating
erganuatiorn Keperwntatnes of the agencars
tronable for the das-to-das cpwraton of
the propxt and the analysis of the dats ren-
dreed s aluable srrve. The efforts of thew
mdnsluah were cwntial 1o the campletion
of thr program, and theiw contribuhons are
gratr{uih alnrmledgrd
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