THE NATURE AND QUANTITY OF CONTAMINANTS IN TH& CINCITNATI AREA

‘November l9h6 to November 1947

Introduction
e Much has been sald and written about the possible effects
i{” f?cf the contaminants of the atmosphere of great industrial cities

f updn‘the health of the people who live in and around these cities.
P _ 9 \ _
Sinusitis, (chronic catarrhj bronchitis, and asthmatic bronchitls
have often been said to have been caused or gxaggerated by dirty
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: atmospheres. There appeap—to-Be those who fegl that carcinoma of

A
-

the bronchus may be on the increase becsuse irritant dusts and

fumes in the atmosphere in some way excite the lesion into being.
Auwbopsied lungs end chest X=rays of the 1ife-¢ong inhabitants of
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industrial 01tles do show a different appearance £han: comparsble !
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qw&%erlai-from“rﬁral frhebitants.

Yet we—feed it 1s falr to say that no one really knows
what the nature of the contaminants of the atmosphere of industrial
urban areas are, how much of these contaminants can‘and do get into

.the upper respiratory tract, how much gets into the lung, and finally,
we do not know ﬁhat effects.these contaminants, singly and in groups,
have upon the anatomy and physioclogy of the respiratory apparatus;

Before one can undertake any satisfactory experimental
study of the effects of atmospheric contamination on the inhabitants
of a pollﬁtedrarea, it is obviously necessary first to obtaln basic
data cbncerhing the qualitative and quantitative nature of air
pollution. It will be well to know its sources, causes and seasonal

magnitude and to relate them to the various meteoroclogical phenomena

which constitute weather. Having obtained these basic data, it may
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then be possible to ge~éa$e~%he—éabef&%ery—and design a series of
experiments which will shed light on this problem. -

Airlea

The nurpose of this study, therefore, is to obtaiq{ asic

gualitative and ouantltative data about atmospheric pollution in
; “ : !&muﬁw& ;;c,,.,za kTl aumeé«fmé- Ve Cé‘v?W M‘m
Cincinnati with respect to 'dustiness, metesl, carbon»ﬁﬂ@ silica

&ﬂﬁ$3ﬁ$3 acid gasesi}%luorine,~é%§. As a starting point,a number
% alueard icot ai ﬂéumx;, .'Sz.c:i’»«g &w«(’)

of contamlnants have been measure%)at monthly intervals/&n&er a
~
acheeiet Lo e i

varlety of oené%%%cﬂs with respect to oximity ofT’TEEEEQW%eavy

cuk 1 “""t{féﬂ/ - e , WM ared
automotlve,trafflc, business~e¥e£;~—re en%i&;-apeas,_efc. in the

Méde
bellef that these initial data will indicate $he trend?fef~£utume‘

An
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wark which we estimate.maytaks’ deoat Tive yeakrs. Obwiously the-

_,grammw111“have"ﬁé”expand~along -gertain_lines.and-eonbract-along
chers?wbutwit”i§“ﬁvped'thatwafterw&“five-yeapwpericdvxewmaymobtain
a fair picture.of.the nature.of atmospherlic .contamination in-Cincimmati.
This prellmlnary report covers the period from November 19A6 to
1‘?/ .d;xmm ~ u.q-«eg,
. Hovember 19&7. ¥o £ina£{6/hclusion can be drawn from the data

presented but we believe they are of sufficient general interest

to merit presentation at this time.

Procedure

Twelve areas in Cincinnati were carefully selected for

studyﬁin~oraerﬂtowattempﬁ“fb megsure~the-variabies~which-effect—
&tmoQggq;;g“ggn&@miﬂ&&ian”undermamvanietywefneircumst”ﬁ”es. These
~S2reas includegresidentlal and business areas, areas with light and
heavy automotive traffic, areas close to railroads and heavy
indust:y, arees varying in altitude but otherwise similar, and
aress in close_proximity te selected chemlcal and metallurgical

e Cilwmsofloin tewhito sdast
industries;>fihese areas are controlled by samples taken in a rural

aresa protected from the Cincinnati atmosphere by prevailing winds
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-out of the aluminum cylinders with redistilled ethyl alcohol and

and by & nwmber of hills. The-sempTing areas are geographically

‘;'“@%rﬁnﬁmwﬁmtbrcansiderat%nn-+hnre£§ebb of popuiation

q%$wg§@nomena. At each of the twelve areas, records were kepht of

- the temperature, relativé humidity, barometric pressure, wind

velocity, the amount of the last rainfall, degree of overcast, and

the amount of automotive traffic passing the area during the sampling

fezr

time. Rach area &€ sampled monthly and at approximately the same

{c,@.u,mﬂ:a.,
tlme of day each month. Monthly collectlons consist of elec

<D 4 éﬁd&urm#nua&4v&44k“&§~4dﬂJ: <;Qgﬁ¢&¥4zgzigf§9
static nreciplta%er—sarp%eﬁ g&s—absopber—sam@;ee, &n%{street ﬂ
Mw

;«..«.&734»7 L)C/u) u&“’—-‘, 1{1\‘ -
sweepings.. The i i e&m—xakan at breathing level
ol n & fatlow senl X Ly v

(i.e. five feet above sidewalk). In addition,

collected by the city smoke department from certain areas in close
wey— o fimay
oL A A L'(‘S“ﬂﬂ-ﬁﬂ‘x s

proximity to the sampling p01nts mentroned above wre submitied for—

analysls each month.
7’{:: lk-—,/r -
The atmospheric dust samples are collected by means of a 4 _i..uf
e Bt a’sﬂﬁ-s«‘gw ZZ. Q&qa&.«::f ML{M" N e Ser, )

PR Z
DC electrostatlc preoiplnator, Power is obfained from a 12-volt f;:“mﬁ

M-,Q Ly v *cﬁge_ (XY 4’}—4&-:4' £ Sug et zg.-mm«n) bronciia . ’;"b )
truck battery through an electrdnie converter., The dust 1is Washed @ﬁ?auwu

*

cq c,; i
the nartlnles, in an aliquot portion, are counted on the screen of
& 3;0! "#"\“l"’*{- :

a. MSA mioropro tor apparatus. Counts are made at)900 to 1000

magnTTTU&%&ﬂnsgnndﬁr light field illumination. The remainder of the
suspension i1s taken to dryness in a suitable container and weighed
on a micro balance to determine the total weight of the sample.
The dried residue is then taken up in acid and analyzed spectro-
graphically for its me%&$~content¢/gnaw,fmw.,u¢w@m,

Aoy ©

:
Absorber samples are collected by puidiihg air through a

solution of 0.1 N'sodium hydroxide. Suction is provided by a Willson




e

_ pump attached to 2 L;s?e3' OC motor @hiﬂh is operated alrectly from
the battery. An aliguot of the selutlon ;s tltrated Wlth 0.1 XN
hydrochleric acid to deb “mine the acid gases absorbed using |
nhenolphtnalein g8 en indicator. The increase in aclidity above{

that Obtainea for the control point is recorded. Fluorine isg
f.{{ HEa :Jﬁ(«( fﬁé«J - Ti'»fn&*»?’iﬁ.qw . 3 (ﬁ‘;

3 GQ‘RN_,’
4

determlnea byreﬁe stamderd method
€§ﬁ§55“bary. A |
The soot samples are collected in standard sooct Jars,
12.5 cm. in_diameter and 27 cm. high, containing a glycerine-aater
solution whicﬁ is_previded with a mold;inhibiter. The samples are
filtered and weighed in.Gooeh type cruclbles previded with a
fritted disc. TheAsample is then ashed at 500°C, to éiveethe
bpercentage of combustible material and ashe. A portion of the
ash is analyzed for acid soluble material, combined and free
'silica, while the remainder of the ash is analyzed for trace
metals by means of the_epectrograph.

The street sweepings are dried at 115°F. and screensd

CL/»&A: fmze.\ Lf" ey
through a 60 mesh screen to elirlnate rocks, leaves, etc.

’

gram gozidlorr of the dried sample is then digested w1th nitric acid

3’ 7"‘“ £

and the mixture is analyzed for lead. Anotherfoﬂe’gram portien is
fused with 10 per cent sodium hydroxide and analyzed for bromine,

po—determinembshonamountof-lead UrE tT-aItinotivebraiiic.< A third
. . ‘ relent f
-i;ifgfifgffﬁ portion:is used to determine theapombustible material, -Hhe—
bna'i.b%‘:ﬂ—f ) ré’ . . )
acid soluble tewmtert, and the total silica.semberrte,

Results B

-
W uurwag_(‘_ e

The data suggest that the yearfmay be divided into thres

seasons according to dw climate, in-ﬂémeimna&i.

ﬁm«} e, r Pt ;uv,{
Vovember, December, January, and February wewne comblned-ae the
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e o .
coldfmonthe/ e -mreerbdcemgd Ner%hf April, NMay, and October Wereﬁnh44ﬁ<¢v
<
GonekdssEd the cool months, while '

June, July,

'-August, and September were designated &s Yes warm months,.

In Table 1 and Chart 1 are given data dealing with the

general duSoiness of une air.

Tebles 2 and % 1list the ‘lead, aluminum, menganese, &nd
At
R 2 2

the air at the.various locations studied. Chart
i7 .

iﬁ graphicyi form while Chart 2o shows the

copper

v,utimfw;’ v _ '
2a fhews the Twed date,
lead content of the air of an industrial area compared with the
lead content of the air of a number of residential areas. Charts

3b, and 3¢ show the_alﬁminum, menganese, and copper concentra-

tions.. Other metals such as tin and silver are not listed or
oharted because of the insignlflcant quantitles found Irown valuesfg'um(

FORNREIRC VS ¥ PHE-FS Y- SN mugicazz,'.,...,, d—e«ma(’( 5 Qz:u/:-&. Free M“'—-’i

ane-ne%«aacu_atemduemtewgasséhlumean&am&na%wenmaﬁd therefore for

the - time being-this-metal has noi.been—iisbed.
' ,a<MfL»; /'
Table [ shows the data obtained from the "swoepwmel

2, RS

street dusts. Chart hvshows graphically the total lead content
of the street dust at a number of localities. |

Table 5 gives the data obtained for the soot samples,
Chart 5 shows the lead content of the soot and the total weight
of soot collected at each pointe.

A erilid & N a%w"t andisia

Table 6 gives the acid gasﬁoensent and tgssfluorine

eea@en%~cf“&§@ samples taken at a number of locations.

Table 7 lists other pertinent data such as mean temperaw-

ture, rainfall, etc., for the period of study.

Discussion

It 1s apparent that the dustiness of the air in Cincinnati

is, in paeﬁlat least, a function of cold weather (Table 1, Chart 1).




Of the twelve locatlons studisd, sleven show declded increases for
the cold mwonths as comnarea te the cool and warm months. Except

for one location (Western ﬂills Viaduct) there appears to be little

~difference between the cool and warm months.  Only one location

. (University of Cincinnatl Law School) showed no seasonal variation.

Generally, arecas with high automotive traffic showed

higher dust counts for all seasons. The preliminary data seem to

 show that sutomotive traffic contributes materially to the dustiness

of the atmosphere in the immediate vicinity of the traffic. The
Cedar-Hamilton and Cedar-Lathrop areas differ from each other only
in their automotive ratio, 512:52 per hour, and are only a block .
apart. It is not yet apparent why these two residential areas in
what is considered a "clean" part of town (College Hill) should
be so dirty. While there is less soot fali in this area than in
many othérs, the amount of fine particulate matter appears to
exceed that in many of the business and industrial areas.
The highest dust count (l 6 PP cu. fte) is found at the
trdoa

Western Hills Vladuct, which crdsses an.enemuows railroad bed in

the Mill Creek Valley and is essentlally surrounded by hills. Aee_

- ~fhe automotive traffic is extremely heavy (1270 cars per hour)af# A

“7 Aﬁé
and=it is elevated above the basin of the c1ty only 100 feet.

These. factors seem to be responsible for the extremely high counts

' 72:\,” ‘Z{;,_ M‘-Z_M a»sv’:‘:i&j../
at this point. They are highnr than a% the actual railroad yard

A
proper (Gest and McLean). Additional daua'and more sampling points
will probably help to clafify many of these problems.
The amount of lead found in the atmosphere does not
necessarily follow the seasonal trend (Table 2, Charts 2a, 2b),
el

in. general is higher in the colder manths than In the warm cnes.

Tt-?tses with the degree of automotive traffic and the nature of

KE 0015339
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- the area, i.es industrial vs. residential.
The lead content of the samples coll eoted by the electro-
static precipitator are of particular interest. The{area of the
~eity with the highest lead content‘is in the immediate neighborhood
of two lezd foundries (average of O 088 mg. lead per 10 cubic

meters). The second highest area 1é«the Western Hills Viaduct, w&%ﬁf*‘

cokar, +F Gvaaben e

the heaviest traffic and probably the ﬁreg%Ethrallroaa=and’mixed ealinndl
{ lu» w!’u""
e Industrial ceé%éﬁin&tfeﬂ (0.05 mg. lead per 10 cubic meters) 2Ra—

/;g;e third highest is in the neighborhood of a recently closed white
and red lead plant (also an area of heavy automotive traffic).
There are measurable differences also in the lead content of

20ELLE Lok doug 7 _;_ ‘fée/' ,_,f“ ﬂn-ﬂﬁ 'V-—v,{.)pc i 4:{3,‘,,“,[:—/
samples taken in two areas &iffering emiy-in their automotive :
traffic,and there is a marked general increase in these areas in

/ ewww/ew" 1P Alasned el "I“M{
cold weather. However, d&££e§*hg—£§am ‘the general dust content7ﬂ@-“m“f““2

the lead content is higher in the cool months in many areas than
it is in the warm months. The only sighificant reversal of thee
Z(aju_ {\t’v{

phenomenon appears to hﬁ in areas where heavy automotive traffic Awog
Azt ‘-e Law

g&eﬁéla significant role. Several areas show essentlally no

- J',w n//{ﬂuw-& ésj} C”‘J““?bﬂ

seasonal veriation. A full explanation of the who /{4tvospﬁerﬂw b

le&évp;ﬁﬁI&m must await additiona;'seqaa
The factors which control theﬂsztent of aluminum in the

atmospheric dust appear to,differfmaterially from those affecting
lead in some situations and to be similar but of lesser magnitude
in others (Table 3, Chart 3a). Manganese (Table 3, Chart 3b) on
the other hand appears to have no relationehip to the other two
and therefore may turn out to be a useful tool in determining

coitin conued

casued relationships. Copper (Table 3, Chart 3c¢c) likewise seems

to have a pattern quite different from that of lead, manganese,

or aluminum (Table 3, Charts 3a, 5).

KE 0015340
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Reference 1is made to the control p01nt (mlnton and Scienc

Hall Road). In Chart 2 and Lable 2 one sees that thers is no con=

Eda,
P '3‘5““ s Gt s &

spicuous rise in the lead sentent'in cold weather ewen.though it 1is

‘markedly elsvated by colder weather in most of the other areas.
(The yearly average for lead is 0.006 mg. per 10 qubic meters of
éir.) The concentration of aluminum‘(Chart 3a) in the atmosphere
at’this‘pbint is constant throughout fhe year, a phenomenon not seen
at any other point. The paﬁtern of the seasonal variations in
- mangenese (Chart %b) at the contfol point differs from that of
several areas in the city only in magnitﬁde. The datae on copper
(Chart 3c) suggest that the control point may be unique. All of . :
éhese data would seem to indicate that the increased dustine;;49£:ﬁﬁmk -
‘ winter months at the control pﬁin?)as shown in Chart l)may not be
due to contamination from the city, but one cannot be sure. Addi-
tional <Sdssamt control points will have to be studiea.
Less ity
The lead found in the -séreet sweepings (Table l, Chart L),

‘ ftf n-«««m ZZau < MJC&. raattle Qz&»—‘r{zb é‘*%u)
t&k%ng five 1ntersections eﬁ_xaagéngmﬁﬁaéﬁac show -distinct differ-

‘”""ud. p&—éffﬂ‘j ‘e A«n{'{w;;’ €fm..,.4 Q‘M'bﬁw’w'ﬂm

ences degaaé%ng*vnftraffit“&ﬁaﬁ Also sweepings in the city proper
show more seasonal variatlon than do those taken at the rural control
Yo 0577 Hermn T 'tc.«, .

point whieh~is remarkably constant\ The average monthly lead con-
tent at Western Hills Viaduct was 0.7l per cent as compared to 0.05
per cent at Winton and Science Hall Road, 0.20 per cent at Cedar
and Hemilton Avenues, 0.12 per cent at Cedar and Lathrop Avenues,
and 0.15 per cent at Fifth and Vine Streets. A factor other than
traffic must account for the extremely high value*obtained §§§~
Western Hills Viaducte.

Because of the small amount of ash obtained from the ~mﬁﬁ“f*f

Cd,awc.c 8
soot-e&mpifm free ‘silica determinations were purr only on samples

from Brighton'and the downtown area. mhg(f?ee Silica eonbent—AeweRam

&5&’&;%&) O./AWcm,Q] ) LD J M “jw& ‘()
RE 0015341~ N R
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,u( da,q xy.c;(:g

_ﬂgeegeawa’mcnfﬁI?“averave~of 7 per cent bﬁn@hﬁﬁ&@&&uﬂﬁ%ﬁﬁﬁdﬁﬁ*

: 7%44 "5‘ .«,,.(L

'may be in error since the chemical method is known

to be attended by numerous difficulgies which affect the analytlcal
d"a:}; {',2.‘!{:;'— T M/{ 14'-4 Lt (Mg_

Y a8 s oo sator / 8 a—""““*‘»""‘"‘ - prnl';,{'.»u

accuracy. . It 1q”hnneﬁ durlng. £ EEY. éngwye&rwtwwampioyWX?T%qr /
4«~f-*”’¢“%7£ oo A "j*xm,mem~%%«~iﬁ3$;,

ehemaenuracy. ' e

‘m,ﬁ,ﬁtu*{;ku@fﬁ/ x“—d‘ 4%[.#5" ﬁﬁml M ____._....._.,f
beauéhe ‘ >ﬂ~“ﬂnnpie§/have not

given results which can be used with confidence., It appears that

The data obtained

larger samples will have to be taken in order to determine the

3
fluorine content of the. air, However;_theﬁébeerﬁer data show
LS rf jz
appreciable differencd/in the acid content of thefcity dlr as
s
compared to thetesdw of the rural control polnt. There is little

difference between industrial and other areas.

Conclusions

The custiness of the atmosphere as measured by the
ﬁ N
) &oF
electrostatic precipitator showd marked seasonal variations, being

highest in the cold months. The dustiness as measured by this L
ey ' ' .:24,»-.:.)&.«.1 % m &fmtﬂuq g ey Tk off Des x:wf'/?/{:',“"zza
~method 1& not necessarily Pe;a%gve&v—similar—%e~3ﬁut-fai&~data in ¥

similar areas.,
fm»m
The analysis of the data shows' that there &re differences

in the lead content of the atmosphere in two areaeﬁ?whichgéaffer
only in the magnitude of thelir automotive traffic, and also that

the lead content variegtw1th.the nature of the industrial area.

The air in the “;““.;;f; of a lead foundry containﬁ idé.p{é;r concentrations

of lead than éﬁifound in the air of other areas.
Tunidne) oty f27ln, 5ned
The mean lead ccntent of theACincinnati-&ér ;& approxi-

mately 0.0%32 mge. per 10 cubic metere)compared to 0,006 mg. per
10 cubic meters for the rural control point, while the highest

‘,.,_(, Wk
mean value &5 O, O9-;mg. per 10 cubic meters in ég; area near a

. KE 0015342
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lead foundry. The amounts of other .metals s manganese, tin, copper,
and silver, ‘iﬁge extremely small The mefggzmaluminum content of the

alr fé”slightly higher than th}at of lead,, ! .Olp'mg. per 10 cubic

h o
meters. e, 7ﬂw‘ #b :
(,w, e = . —-z ';’
F’Wéysamp133/show&the folloving-;aaa&y average nﬁ%&l r(
e reliaB | Caatodel e 7 . A i A fo g
..,eonﬁefl’cg:per cent of ash{ ' lead 0.26, manganese O, 15, aluminum
Swaagim a»cw\’*‘f‘\‘ A"‘f":f"a-&?, Lie %,{-ﬁ. Conitsiinalotns s
4. , copper 0.33%, zinc 0.06, &pd-siiveﬂ 2GR O R EEBEe o
Street sweeplngs shdw*%ariations in lead content which

Lrnaits F
correlat&‘w1th.thefautomotive‘traffic,tuaﬁz A point with much

2 .
automotive traffic (more than 1200 cars per hour) gave a yearly

average of 0.7l per ceﬁt lead as compared to 0.05 per cent for the
control point (90 cars pef hour) .

un Tholity sudZ, )
The yearly average %&%f&%ten value /for 10 cubic meters of‘ﬁz -

abu,,,,uu - ! :é:ﬂ%i?i,i-i.ih>€“¢‘.":'—. gﬁkceég&ﬁ d, gewu“, (Q’QE Y &} )MQGALJ u, Bates M *M‘,,wa
ain,shomswthaxmxhs«cltywuﬁr;nc sgnnaesto & e "ﬁﬁ»lSl mle of“”“”“x

0.1 ¥ hydrochloric acid (eauixaiént to 0.55 gram of hydrochloric

acid per 10 cubic meters),in_f 8. control-point-—in—gmom

crural-arsds

Future Program

It is planned to continue the study along the same line

for the coming year with the following moa1ficat10n8°

Coate
l. ZIaciude street sweepings at Seventh and Freeman Avenue

Aand Lu...,, wwkm o gl

e ChangerGest aid Molean to Lincoln Parkway and Betts Street and C“ﬁ;?
aéggiﬁae street sweepings. This point is a more representative

area to show contamlnationé due to railroad yards, since the

e
point is more in line w1th(preva111ng wind than is Gest and

HMcLean,

5+ Take traffic count at all stations sampied. / 1 Mg;g;&,mgﬁuJ,

*'M 3
L. Include Brighton Corner as a-ewssd sampling p01ntA since ﬁh%&bfﬁ*;/°4?(

.0—‘1’; "4'“ "‘F“-(,

s&mpies are submitted for this point.
KE‘ 003[0343
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‘{_mﬁ"_p{ M*’lf“‘{’ jp)/A,\J!lb'-La & b}'t‘.\ .
« Ipgd éﬁ éﬁﬁﬁme&mpiﬂﬂ at Murray Road
, * v 4 abonfleey bcksn
6. 7Take 2=hour (1200 1iters) &baeybem samples/EE‘EQS*EZZZQQZ;n-4aaﬁzu/f&q

N

ban

adoﬁh on 1‘0 H’m PL8-58 0L 0-863RRHETPTO8N

“d
e

tudy a more distant control point.

8. Attempt to increase the number and variety of areas sampled.

N

Z AV PR
4, s .;»’_i e '7'3’5, Crctiid o4 Cardrme Wens, eyede en o e’ @l Al Aeeee o
i B > ot . - :
7 5 \

"; .lé.. e.m - e s ] .
f Yooty ,c,—@“u'linq .«f-«'] 2«;:} t: Lu,ibad . iy ( M L wSH wn @u« ,,.:,{wt}; ,‘ )

lu—&m.

£k itigtaen

From the ﬂettering Laboratory of Applled Physiclogy,
Collebe of lMedlcine, University of Cincinnati, Cinclnnati, OChio

Report by: W. F. Ashe, M.D.
J. Cholak, Ch.E.
I.. J. Schafer, B.S.E. (Ch.E.)

February 6, 1948
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Note

On March 5, 1947, Ordinance 90vﬁas passed by the City of
Gincinnati to go into effect April L, 1947. The law, in
effect, 1s that coal dealers cannot sell low volatile coal
té‘consumers having hand~fifed units; 'Howéver, if the
consumers had low volatile coal on hand, they Were allowed

to use it until June 1, 1947.

RE 0015345




Table 1

Average Dust Concentration

(PPFt3)

Cincinnati, Ohio

November 1946 - November 1947

Li=¥onth Avg.

li=Month Avg.

L~-Month Avg.

Average Temperature °F.

Elevation
' - Yearly Yevember March June Car During Sampling Above Sea
Street Locations AVE. Decenber April July Count Cold C , Level

January May August per hr. zomnzm zoMMwm gﬁwmmm Feet

February October Septenber . %
Jedar and Hamllbion 0,390 1.050 0.051 0,068 512 38.5 L6 .7 68.5 891
Cedar and Lathrop 0.263 0.73% 0.025 0.0%8 52 %8.8 Lé6.7 62.3 896
Ninton and Science Hall 0,196 0.501 0,020 0.042 90 3h.7 5243 78.2 790 |
Sycamore and Dorchester 0.203 0.4450 0.088 0.073 - 55,2 52,0 88.0 801
#. C. Law School 0.09) 0.12l 0.099 0,070 661, 50,0 5%,0 85.0 8,8
Western Hills Viaduct 0.710 1.600 0.h475 0.089 1273 Lo.0 bli.5 80,5 55%
Vine and E. Helilcken 0.162 | . 0.315 0.091 0.081 -- 5ly.2 57.0 | 92.0 549 .
§ )
mammysm Rd. and Broadway 0.118 0.220 0.063% 0.073 - 52.0 5545 90.5 552 i
Freeman near Seventh 0.358 0.833% 0.143 0.091 - 5543 L7.5 83,0 50l MWW
¥
¥ ; )
Fifth end Vine 0.290 0.595 0,120 0.156 - Lg.2 49.0 82.0 550 =i
w.r." o
Wmsnmpm and Harvest 0.10l 0.195 0,01l 0.053 31 5346 53,5 85.5 796 L
3ést and Hclean 0,160 0.352 0.053 0.075 - 50.0 51.8 87.0 51l
{on or near R.R. tracks) ) \ig
\ X
mu«w Average 0.25 0.580 0,104 0.076 L7.6 50.9 81.9
. w%Ohio River at Ginclmnatl -=- Zero of Gage L29.2l,, Ohio River Pool Stage LL0 .58
¥ 7 ]




Table 2
Average Lead Data
(mg./ 101"{[5)

Cincinnati, Ohlo
November 19/ - November 1947

- lLi~konth Avg. L=Konth Avga‘  'hrmonth.Avg.

- January | Hay August
February ' Ogtober ‘ September

Cedar and Hamilton | 0.023 | o0.029 | o0.010 | 0.0%
Cedar and Lathrop 0.016 | 0.022 | 0.013 | 0.017
Winton and Science Hall - 0.006 0.009 . 0.009 Nil
Sycamore and‘Dorchester ~ 0.028 0.016 0,055 0.01l
U. C. Lew School 0,020 0.009 0.0%0 0.02%
Western Hills Viaduct § 'o.pu9 0.079 0.029 0.0l0
Vine and E. McMicken ~ 0.01L |- 0.018 0.012 | 0.012
Reading RA. and Broadway 0.038 0.060 ' 0.03%6 0.017
Freeman near Seventh 0.088 |  0.102 0.091 0.065
Fifth and Vine . 0.0L7 0.031 0.082 0.030
Xincald and Harvest 0.017 6.01& | 0.009 0,021
Gest and HeLean 0.016 0.015 . 0.019 0.013
{on or near R.R. tracks) '
City Average 0.032 0.036 0.035 0.027

- KE 0015947
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Table 3

Average Metal Content of Dust
(mg./10M2)

Cincinnatl, Ohio
November 19,6 «~ November H@Fﬂ

Copper

>pziuss§ ~Manganese
. ) ruzonws Avg. Y=lonth Avg. L~Month Avg,
- Street Locatlons Yearly | Nov. | Mars June Yearly | Now. Mar. June Yearly Nov. War. June
AvVE. Dec. Apr. July Avge. Dec. Apr. July Avge. Dec., Apr. July
Jan, May Aug . Jan. May Auge Jan, May Aug,
Feb, Octa Sept. Feb., Oct, Septe Feb., Oct. Sept.
Jedar and Hamilton | 0.041 0.027 | 0,033 | 0,076 | 0.005 0,002 | 0,005 | 0.008 0.010 0.017 | 0.00% 0.009
$edar and Lathrop 0,013 0.031 { 0,001 | 0,011 ff 0.005 0.001 | 0.008 | 0.006 0,007 0,007 | 0.005 0,008
¥inton and Science Hall 0.013 0.013 [ 0.012 | 0,011 || 0.005 0.001 | 0.015 | Nil 0.021 0.041 | 0.008 0,016
3ycamore and Dorchester 0.057 0,06l | 0,097 | 0.010 | 0.003 0.001 | 0,008 | 0.001 0,006 0.005 | 0.007 0.006
Jo C. Law School 0,033 0.049 | 0,017 | 0.03L || 0.006 0.001 | 0.008 | 0.001 0,008 0.010 | 0,00 0.009
N¥estern Hills Viaduct 0.048 | 0.077 | 0.062 0.017 0.008 0,005 | 0,011 | 0,010 0,010 0.009 | 0.006 0,01l
Vine and E. McMicken 0,010 0,068 | 0.029 { 0,038 | 0.006 0,005 { 0,005 | 0.007 0.010 0.015 |.0.004 0.018
ieading and Broadway 0.027 0.055 { 0,003 | 0,027 | 0.005 Nil 0.011 | 0,004 0,019 0,009 | 0,027 0,020
freeman near Seventh 0050 0.040 | 0,012 | 0.095 j 0.012 0.00l | 0,015 | 0.017 0,011 0,013 | 0,008 0,011
Fifth and Vine 0.083 036 | 0.10L | 0,108 || 0.006 0.001 | 0.00% | 0.013 0.015 0,019 | 0.005 0.022
{incaid and Harvest 0,015 0.018 | 0.006 | 0.019 || 0,011 Nil 0,011 | 0,023 0.015 0,026 | 0.005 0.01l
rest and ?aw@mn 0.0%2 0,008 | 0.04k | 0.0l6 I 0.007 Nii 0.006 | 0.015 0,013 0,007 | 0.008 0.022
on or near R.R. wﬁmawmv :
31ty Averapge 0.040 0.0l43 | 0,035 | o.0Ll. || 0.007 0.002 | 0,008 | 0.010 0,011 0.012 | 0,007 0.01l

349

P

001

\u



Table 5 A

Soobt Duta

Cincinnati, Ohio
Hovember 19li6 - November 1917 1

Uo,zzwo,.as . Erighton ! College Hill hAvorddale
. f oo lonths | onths | Hontns bl Months | onths | Months § Yearty | ootf |\ Goob | e | vemnay| Colo T Ceol
Avg. AvZ. Avg. Avi. Avi. Ave, Avg. AVe. AVE. AV, hVie v Ave .
follected (Grams) 0.4895{ 0©.5606 | 0.5198 | 0,3880 0.6%62 | 0.6817 | 0.6262 | 0.6007 w 0.0756 | ©0.0%88 | 0.0775| 0.056k 0.1159] 0.2462
ha_owymOnam (tons/miled)x 11l 120 120 90 47 158 145 139 _ 17.5 9.0 u.m..o 13,1 27.0 58,0
\wtible L2.07 | 38.0 3647 5145 bs.23 | L7.1 T ha.s 41.6 5947 L1.1 | L3.9 1.1 57.2
Lo 57493 | 62.0 6343 8.5 54477 | 52.9 5349 5745 58.1; 60.3 5849 56,1 56,9 L2.8
: Soluble 1945 10.2 23.2 22.0 156 7.6 16.1 20.0
ned st 29,28 | 35.2 32,5 19.L 30, | 31.8 32,3 3045 -
st 2.9 2,26 5.0 | 2.98 5,28 6.9 5,63 heoz
ne 5:86 1hes 3.1l o228 1o 76 8.31 2.07 3456
‘CAsh (Avg. 0.255%) o.wmr 0.190 0.1l 06158 0:100 0.092 0,090 0,119 10,570 0.1,28 0,702 0.150 0.1 0175 ¢,178
vhsh (Avge 0.105% 0.21 0.068 ermm 0,078 0,110 0.048 0.236 0.0hL ,o.uww 0,090 0.2),8 0.07) 0.1 o,O%W Gecdl
. Ash (Avge Leoli) 3231 3476 h.a9 1.82 5432 5497 5450 Le50 12,62 2450 5,72 H.m.p s T
CAsh {Avg. 0,233} 0.21 0.183 0,116 0,108 0.228 0:17% 0,148 0.365 w,.o.mr.o 04607 0223 0497l ; el
. Ash Hil R 141 Nil Nil Nil il Nil ! 0,0l 04150 0,00% 0,019 by
Ash (avg. 0.055%) 0.0l 0.052 | 0.025 0.0l g.043 | 0.088 | 0.0l | 0.0%2 0.071 | 0.087 | 0.056 | v.o70 00050 | wetn2 | cuiin
Ash il Hix Nil il Nil wil Nil Nil (Wi 41 N1 Ni1 A iy i

t was collectesd in Jurs with u L5 ém. opening with un ares bf 0,132 squape feeb, Therefore the
ms found in the Jurs times 252 equel bons per square mile. The jars contained glycérine-water
ture plus an w:mecnw.ounm. vy Vrvo o e S ket B ps ndf

% PR p & =




S
= 1
g %3 T
< T
v
2S5 1
B
b=
©
i " i
I3 i & s
\
i
T
I o afIBIE I it iE ]
. B TTR TBA0 i
ORI A il :
L »ﬁl i i wm} | 3
R sl =<
it c=
ET, g w3
EHL R =
o 8 - *
i E.m
i = S
P gTawv
i $s5,.m
| R
: TEze
: =- 29
e NF-
wHa
, >=z27«
i,
iR 0
 EIHCIREIN () g < *
U BEE Mw,__@ﬁ 2w
i B AR R Sa
11 AT 'ﬂ;,lwi X T T
: i (il g S
e - -
- -
B i
1
7
T
B
SHET
por i
1
]
EROTRTL DR
h-\ﬂ‘l( =
L ——t
i
Rl H
SRTETTAL 37 1
HESIHIR S T
7 -
)i P ) 5
K £ Ha 3 T 0
SUIN Sarms e N P
B WRTRAR SN g
: gl o ;
i i t
g i il ey Fai B
- , ¢ I¥YHD 4




Table 6

Absorber Samples

QHSOHdSmﬁu Ohio
November 1946 - November 1917

~hcid Gases in 10MD

) Fluorine
B | as ml. of 0.1N HCL# L ng./10 M2
Location Yearly Cold Cool Warm Yearly Gold Cool Warm
o . AVE. Months Months Months AVE. Months Months - Months
- 3pring Grove Avenue _ , o
! (Formica Company) 119 129 159 7l 0,017 0.0%3% 0.017 Nil
Je C. Law School 177 217 26 59 0.028 0.0l; 0.008 0,029
%ﬂammw and McLean . - . i A : , e .
ix{on or mear R.R. tracks) 123 115 91 62 0,017 0.0LL; Nil 0,01l
;S%Hm% Road, mwm F mmwwdowg 190 273 : 115 .99 0.021 0.011 o.cwq 0.032
angdon Farm Road . - , , o A S
Hilton Davis Company) 12 %83 108 o 0,017 0,022 0,012 0,018
Lincald wnd Harvest . : : . ; C
{Pleasant Ridge) 142 250 160 70 0.041 0.100 0,017 | 0,022
‘7ifth and Vine 165 | 218 163 128 0.010° Nil 0,025 | 0.00k
3ity Average 151 1 210 153 78 0.022 0.03%6 0,01k 0.017

Winton wﬁa_mowmso@ Hall Road was used as a control point and all values were calculated on that dmmwm.

gE 0015352
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November 1946 - November 1917

Table

4

Strest Sweepings

Cincinnati, Ohio

| Cedar and Hamilton Ave. Cedar and Lathrop Ave. swsﬁ.
woarty [0 T wontne | wonche | Y2573 | uonns | nouhs | nossms | Yo || won
_m Avg., Pwm. b<mw ! Avg., Avg. AvZe A
» Pb (Per Cent) 0.200 | 0.216 0,148 | 0.235 0,117 | 0.107 | 0,103 | 0,143 0.050 0.
W_M,...W;mu» (Per Aomu.wv 0.00L | 0,005 0.003 | 0,004  o0.01) 0.025 | ~0.01 | 0.009 0.005 " --
Mwwo Mabber 18.8 25,3 18.6 12.3 :, HP.@ 18,9 12.7 13.0 92 13.
oEon 30,08 ”mm.ﬁ 28.28 33,51 __ - 28.3l ,m,w.mm 33.99 |- mw.._S 13,73 35,
183 37.60 | 30.07 110,09 :m.mm 27.96 | 31.73 ,mq.qm 112,90 31,11 3l
8 13.67 |- 15.92 13.22 | 11.87 | H.m.mw 19.91 | 15.79 | 12.76 11,05 16.
_ ,, |

KE 0015355
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