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TFE N&TURE AND QUANTITY OF CONTAMINANTS IR THb CLNCIYNATI AREA

November l9h6 to November 1947

Introduection

Much has been said and written about the possible effects

5?cf the contaminants of the atmosphere of great industrial citles

fi
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¥

i

updn‘the health of the people who live in and around these cities.
- (? 3\
Sinusitis, (chronic catarrh;’bronchitis, and asthmatic bronchitis

have often been said to have been caused orzgxaggerated by dirty

- e e

. atmospheres. There appear—Ho-be those who feel that carcinoma of

the bronchus may be on the increase because irritant dusts and
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fumes in the atmosphere in some way excite the lesion Into being.
Tl
Autopsied lungs end chest Xerays of the life-long inhabitants of

PPN égea//nm‘qé.g MJJ;f.ac&e{u, " Few Foline r{
industrial citles do show a different appearance than: cohparsble !

f 5., ek E-{t& Py oot

%&%&rlai:*from"i'ﬁral inhebitanbs.

Yot wme—feedr 1t is falr to say that no one really knows
what the nature of the conbtaminants 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 physlology of the respiratory apparatuse.
Before one can undertake any satisfactory experimental
study of the effects of atmospheric contamination on the inhabitants
of a pollﬁted_area, it is obviously necessary first to obtaln basic
data concerhing the qualitatlive and quantitative nature of air
pollutionu It will be well to know its sources, causes and seasonal

magnitude and to relate them to the various meteorclogical phenomena

whichvconstitute weather. Having obtained these basic data, it may
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then pe possible to ge—inbe—the—lebevetery—and design a series of
experdiments which will shed light on thls problem. -

Airlea

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

gualitative and ouantltative data about atmospheric pollution in
¥ !.armam@é}xwza el e Mum&é«}:}.é. of cerlinue mzZZ

Cincinnati with respect to dustrness, metenl carbon»ﬁﬂ@ silice

&ﬂﬁ$3ﬁ$3 acid gasesi}%luorine,~é%§. As 8 starting point,a number
% aliewiiicee ai ﬂéumx;, .'Sz.cu»«g '
of contaminants have been - measure%)at monthly intervals/&n&er a
.c,u.u:«c-ﬁ Lo e s, .

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

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

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

An
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wark which we estimate.meytaks’ deout Tive yealrs. Obwiously the-

_,grammw111“have"ﬁé”expand~along -gertain_lines.and-eonbract-along
chsrs?wbutwit”i§“ﬁvped'thatwafterw&“five—yeapwpericdvxéwmaymobtain
a fair picture.of.the nature.of atmospherlc .contamination in-Cincimmati,
This prellmlnary report covers the perlod from November 19A6 to
1‘?/ .d;xmm ~ u.qmg,
. Hovember 19&7. ¥o £inalr6/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

study, in-order~to-attempt t0 HEASUre the " variabies~which-effect—

&tmosvhq;inggnﬁémin%;ianmundermamvaniety»ofneircumgf“ﬁ‘es. These
L2ress includagresidentlal and business areas, areas with light and
heavy automotive traffic, areas close to railroads and heavy
industry, areas varying in altitude but otherwise similar, and
aress in close_proximity to selected chemlcal and metallurgical
e M&w‘ é-ew&na ,ﬁ i
‘industries. ffhese areas are controlled by samples taken in a rural

aresa protected from the Cincinnati atmosphere by prevailing winds



Qout of the aluminum cylinders with redistilled ethyl alcohol and

R R -
gnd by & mwwber of hills. The sempTing areas are geographically

-“~%e~baka lubv bunbiéemationhth@»efﬁeﬁt“ﬁf“@dpuiation

‘‘‘‘

cal _phenomena. &%t each of the twelve areas, records were kept of

Nl

- the temperature, relative 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

Lozes

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

{L»uaé'.xwuzbféa,_~
tlme of day each month. Monthly collectlons consist of elec

R éﬁ Dandliy of nﬁhfﬂd&?‘ﬂu M&« weuf. A G‘Q__._. 3 f"d"‘i.‘j} %‘
static nrecipltaéef-s&mp%eﬁ g&s—absopbep—&ampées, &a%(street ﬂ

Sweepings. The 1 qqm—xaken at breathing level
W £ %'aux-y Sy pP ;-ﬂy ma«z.

(i.6. five feet above sidewalk). In addition, seob—fali—eempios—

collected by the city smoke department from certain areas in close

oy~ e
PR LS Pl L'(‘?’,A-ﬁﬂ‘x had

proximity to the sampling p01nts ment;oned above wre submitied Pfor—

analysls each month.
The atmospheric dust samples are collected by means of a 4 4...f
sx Brw d*mﬂ'n«;;‘w 7‘% %gmj Mx{uaa, 7o vee Ser -

A 2

DC électrostatic precipitator, Power is obtained from a 12-volt o3
""IQ ’V‘u e “‘ﬁlfc 3 4}'/ w'{-u &y w‘ Iél—-wm«n) f,;d»o\* » m’; “e

truck battery through an electrénie converter., The dust is washed ¢°w&uw~

/

@i

4“ "a; i
the particles, in an aliquot portion, are counted on the screen of
& ety «u-\‘uv*“’-. 5

2 MSA microproje tor apparatus. Counts are made atx900 o 1000

magnTTTU&%&UHSLnndﬁr light field illumination. The remainder of the
suspension i1s taken to dryness in a sultable 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%ﬁi“contentﬂffham‘hﬁ;:/¥¢u&he

Aoy

;
Absorber samples are collected by puddting air through a

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

o AN PN



_ pump attached to a2 1z- ?53' oc mo%er’whiﬂh is operated directly from
the babtery. An aliiguot of the selutlon ;s tltrated w1th 0.1 XN
hydrochlefic acid to det “mine the =2c¢id gases absorbed using
nhﬁnoxphthaleinees en indicator. The increase in acidity above{

that obtainea for the control point is recorded. Fluorine 1s
§£4/5h114 wo fide B cinenstine e )

( Q‘;ﬂﬂl “"‘-’..c-r"‘
f

determlnea byreﬁe gtamderd method
ZaEBoTabary. | |
The soot»sampleS'afe collected in standard soot jare,
12.5 em. in diameter eﬁd 27 cm. high, containing a'glycerine-water
solution whicﬁ is_previded with a moldfinhibiter. The samples are
filtered and weighed in.Gooeh type crucibles previded with a
fritted disc. The-sample is then ashed at 500°C, to éiveethe
bpercentage of combustible material and ash. 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 spectrograph.
The street sweepings are dried at 115°F. and screened

) Cb/whm fmz«.\. g’ oy
through a 60 mesh screen to eliminate rocks, leaves, etc.

z

gram porsiorr of the dried sample is then dicested with nitric acid
& ‘ZJJA e J

and the mixture is analyzed for lead. Anotherfeﬁe gram rortien is

fused with 10 per cent sodium hydroxide and analyzed for bromine,

po—determine—shonanouni-of-tend-duE Ly ITtonTtive-bratiic . < A third
gy § 'f

_Ljigfemzzefgportlo"ﬁis used to determine the, combustible material, —d&e~

o
b af i
acid soluble ceﬁ%%%%, and ke total silica.semberrte,

Results e
w &urmugL e
The data suggest that the yearfmay be divided into thres
seasons according to ssime climate, iu_cineinnati. x_g“,un»M%ﬁ:

l}m«} ‘t{n E’PL} W’g
November, December, Jamuary, and February wewse combined a8 the



e . o -
cold montl ~mreRthiusT April, Na be:
cold.monthi; Fre Nz?ééf by s May, and October wereﬁna44&<¢,
the cool months, whils rer-werrtins

€ June, July,

conad
Auguet, and September were designated as_%@e‘warm months.
Ir Taple 1 and Chart 1 are given data dealing with ths
general dﬁsiiness‘of fhe air. |
Tebles 2 and 3 1list the lead, aluminum, menganese, &and
conper oeﬁ%:;%émeé the air at the.various locations studied. Chart
a1££§ws the Ywmd data{in ;raphicyi form while Chart 2b shows the
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 %c show the_alﬁminum, manganese, and copper concentra-
tions.. Other metals-such as tin and silver are not listed or
charted because of the insignlflcant quantltles found Irow valuesﬁ;'wu

2 '}- 5 R Y ,sg,‘,w\ G M,..J”,c—':{.u.g, d‘r/omﬂa{:( 5 @:uf:-l.. Prve o “'*"( 'e"oz:ﬁ’ ’ Y

ane_neemaaaunatemduemzowpcsséhlumgcn&aman&%@onrand therefore for
the - time being-this-metal has not.bsen—tisbed.
T ,a.ulff»; //'
Table l shows the data obtained from the “swoepemsl
street dusts. Chart li shows graphically the total lead content
of the street dust at a number 6f 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 point. :
Tt erilil ¢ 1ls atleils nadiswe ot
| Table 6 gives the acid gastoemsent and tgswfluorine
eea@en¢~cf“@§@ samples taken at a number of locationse.

Table 7 lists other pertinent data such as mean tempera-

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

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

is, in.p&e},at least, a function of cold weather (Table 1, Chart 1).

-



ven ghow deelded increases for

O

s 1

0f the twelve locatlons studisd,

o0

“the cold mwonths as compareaﬂto the ¢ool and warﬁ'mgnths. Except

for one location (Weétern Hills Viaduct) theré appears to be little

~@ifference betweeﬁ the cool and warm months. Only’cne location

. {University of Cincinnatl Law School) showed no seasonal vériation.
Generally, areas with high automotive traffic showed

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

show that automotive traffic contributes ﬁaterially 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 spparent why these two residential areas in

what is considered a "clean" part of town (College Hi1ll) should

be so dirty. While there is less soot fali in this area than in

many others, 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

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

the Mill Creek Valley and is essentially surrounded by hills. Aee.

- ~fhe automotive traffic is extremely heavy (1270 cars per hourbzfééﬁmﬁfﬁwk%
and=ht is elevated above the basin of the city only 100 feet.

These factors seem to be respon31ble for the extremely high counts

—:’Zu lice JE’Z“ Goned 9{‘4&» -
at this point. They are highnr than a# the actual /railroad yard

_ A
)
proper (Gest and McLean). Additional data‘awd more sampling points

will probably help to clarify many of these problems.
' The amount of lead found in the atmosphere does not
necessarily follow the seasonal trend (Table 2, Charts 2a, 2b), but
hille,

in. general is hlﬁher in the colder mnnzhs than In the warm cnres,

Tt~rtses with the degree of automotive traffic and the nature of

-
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~the area, i.e. industrial vs. residential.

The lead content of the samples’colleeted‘by'the electro-
static precipitater are of particular interest. The(area of the
city with the highest lead content‘is in the immediate neighborhood
of two lesd foundries (average of O. 088 mge. lead per 10 cubic
meters). The second highest area igwﬁﬁe#ﬁestern Hills Vladuct w&%ﬁﬁ*‘

okt +F OWP ww-}

the heaviest trafflc and probably the are&%Ethrallroaa=and’mlxed neadinied
otad Glo fradl
+oes industrial ceé%§§in&tf0ﬂ (0.05 mg. lead per 10 cubic meters) 2Rd—
4 /1g;e third highest is in the neighborhood of a recently clesed white
and red lead plant (a2lso an area of heavy automotive traffic)
There are measurable differences also in the lead content of
L0HE gy, T plet il ARy P A prefrnd T cé'wué.‘/’
samples taken in two areas &iffering enityin their automotive
traffic,end there is a marked general increase in these areas in
| / w»«a;:‘ffw MZZZ’Z:Q MGM-&) #fa;t‘ .,a»ﬁ) -
cold weather. However, d&££e¥¢n8~£@em the general dust contentfz'«“*“"“‘z‘“"’"e
the lead content is higher in the cool months in many areas than

it is in the warm months. The only sighificant reversal of th;u
fd»! i\l"vrc
phenomenon appears to Eﬁ in areas where heavy automotive traffic &qu
42.1-‘»%‘-«. [
g&zﬁélg significant role. Several areas show essentlallv no
4 Jw &//[euw;.‘.-& 2x2 F\ C““‘!““"‘“
seasonal veriation., A full explanation of the who /{atmospnerﬂw

Teed—problem must awalt additiona}eseqai_

The factors which eentrol'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 2b) 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

eifius céﬁzﬁi; relationships. Copper (Table 3, Chart 3c) likewise seems

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

or aluminum (Table 3, Charts 3a, 5).
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Reference is made to the control point (Winton and Science

Hall Road). In Chart 2 and Lable 2 one sees that there is no con-

"5
P '3‘5‘ .2 Frs m&ag(e »ﬂ

spicuous rise in the lead scntent'in cold‘weather exen.though it is

‘markedly elevated by colder weather in most of the other areas.
(The yeariy average for lead is 0.006 mg. per 10 qubic meters of
éir.) The concentration of aluminum‘(Chart %a) in the atmosphere
at’this‘point is constant throughout ﬁhe year, & phenomenon not seen
at any other point.  The paﬁtern of the seasonal variations in

- manganese (Chart 3b) at the contfol point differs from that of

several areas in the city only in magnitﬁde. The data on copper

(Chart 3¢) suggest that the control point may be unique. ~All of

. 24 o ,fu-—nfl"'- .
these data would seem to indicate that the increased dustiness ei;

"t winter months at the control poin?}as shown in Chart l)may not be

due to contamination from the city, but one cannot be sure. Addi-

tional <dseamt control p01nts willl have to be studied.
Les Al
The lead found in the sbrect sweepings (Table Y, Chart li),
- M ““M T o m—r{,’:&. raadity elsl .5 “*%b)
t&k%ng five 1ntersections eﬂ_xaagéngm%aaéﬁac show -distinct differ~

¢ ’“’ud 944.&.‘(&4: e A,«{'L.,, 3 el 6&1‘;%'#” *w-sqvt

ences degsaé%ng*vnftraffTSM&vaﬁ Also sweepings in the city proper
show more seasonal veriation than do those taken at the rural control
Yoo 0570, Hewmn T et s

p01nt whieh~&s remarkably constant\ The average monthly lead con-
tent at Western Hills Viaduct was 0.Th 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 ~mﬁL&¢¢f

Cd,awc.c ot
soot -semplTy, free silica determinations were wunm only on samples

- atrac codid
from Brighton and the downtown area. Thg(ffee sllica eonbeniRONeR~—

L,

-(-/\'fé«{/ﬂ*. :-4{4»:?’ ;Mc(;(;a-‘ 2 Q;LJ.? XJJ ‘ A A A oad
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,u( Bty w—cuﬂ

QEQaeaeawafmnﬁtﬁIy“averave~of 7 per cent Eghxﬁumaﬁwdpaﬁﬁﬁﬁmunw»

‘f ,uﬁ-.»{ "L« ra-(:‘

'may'be in error since the chemical method is known

to be attended by numerous dlffiuulties which affect the analytlcal

d‘y:}; {P,Q.{’g:- Yoy W/ *4'/ Dt (M,g_

accuracy, I,t is hnnpr‘i during &
5 : i

- :“ i/ Wenhd »Aa,& Lo,

ume fods in order—to-im

e éi-'g Fors ga s s e f vt B it Jf#(},{»w
: iﬁamyear~t p&aywxwr

s
g;w«éé‘,, Hesla.,
5 vaf@hamasauracy. -
4‘1‘& ,»J%gu{,uWﬁ/ Pt—d,zt&ﬂfu &&W‘ W ,__,..._.,f
fop-the abs ﬂf"ﬁampieﬁfhave not

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

The dcata obtained

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

¥
fluorine content of the air, However;.theﬁébeﬁrher data show
Zvf ¥
appreciable difference/in the acid content of thegcity alxr as
: ’ _ g
e

compared to thédedw of the rural control point. There is little

difference between industrial and other areas.

Conclusions
The cdustiness of the atmosphere as measured by the
ﬁ .
&oF
electrostatic precipitator showg marked seasonal variations, being

‘highest in the cold months. The duqtiness as measured by this
' ' oo T aa m.’xmcﬂm “a T Felk y’ /J‘n’"’ }/ﬂf‘%;
Pe;a%@ﬁe&w*Similap—%enscct—faiindata

Arwey
method ig not necessarily Y 1n

similar areas.,
The analysis of the data sbnmx“that there are differences
in the lead content of the atmosphere in two area%jfwhichédiffer

only in the magnitude of their automotive traffic, and also that
the lead content varie§{w1th the nature of the industrial aresa.
/Hwafu_ i 1
The air in the erea of a lead foundry contaié?-lé%é%r concentrations
of lead than<ég1found in the air of other areas.
bt it 500, 5 4%

The mean lead ccntenit of thiﬂcincinnati-aén ;a approxi-

mately 0.0%32 mg. per 10 cubic meteré;compared to 0.006 mg. per

10 cubic meters for the rural control point, while the highest

] ‘;-..,} [ o
mean value §§ 0.09-.mg. per 10 cubic meters in thﬁ area near a

R
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lead foundry. The amounts of other§metals, manganese, tin, copper,
and 511ver,‘%§% extremely'émall. The mean aluminum content of the

a*r,ﬁg?sllghtly higher than that of 1ead/;5 Oh.mg. per 10 cubic

meters. f7éi 7ﬂ4 ﬁbmﬂ. :
. 2 Girk - i i ‘: -
ﬁeqt sampWesfmhom&the folloring-;aa@&y average n@%&l '{

lead 0.26, manganese 0.15, aluminum
wwd‘&l senhter ﬂ*fa:f“aﬁl?, e %,{-ﬁ, concentiealios,
4. , copper 0.33, zinc 0.06, =rd siluer snd—bim—mil-on’remiteible.,

Street sweeplngs shdwggariations in lead content which

Lenaits F
correlat& with the automotive traffic, tﬁad' A point with much

e bt | Oufrledes aei 7 ’tgﬁl/ { ; .Qd.fba 4

;sgnﬁeﬁt§Zper cent of ash

automotive traffic (more than 1200 cars per hour) gave a yearly
average of 0.7l per cenﬁflead as compared to 0.05 per cent for the

control point (90 cars per hour) . R
in Tholt sedZ, )
The yearly average %&%f&%&en value /for lO cubic meters of‘ﬁz -
al roionne ! TPy e, Wﬁ\ 'ﬁ:f @ seuu“. N.u &} )M“amca-j :‘, lﬁ..g M AM‘,.,-ti&Arf o
a;m,shomsmthaiﬁxhe«c;tywu&r sgnnaiéﬁo a—actdd @ 151 ml, of 7T

Wi-”«
0.1 XN hydrochloric acia (sauixa&ent to 0.55 gram of hydrochloric

Wf’éﬁao &

Future Pfogram
It is plannéd to continue the study along the same line

for the coming year with the following moalficatlons-

T o
l. Imedude street sweepings at Seventh and Freeman Avenue

w!"*
Aand, ‘Lu-»., ww«n b

2. ChangerGest ad Molean to Lincoln Parkway and Betts Street and cﬂﬂif
(éggiﬁae street sweeplngs. 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

McLeane
5. Take traffic count at all stations sampled. / weasin
"N }\WH
L. Include Brighton Corner as a-essh sampling pointh since ﬁh%xcéﬂ*;/°4?{

4« "ar\.(

of“s&mpies are submitted for this point.

&
& r
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£ )/M» 2uts il
"F’ﬁ ;»«" Mg\{ m’?

o Ins&aéﬁ éﬂéﬁ“ﬁ&mpiﬂﬂ at Nurray Road 2?
aémrnfj;m -
6. make 2-hour (1200 liters) &bﬂ@@%er samples/EE_EQS*EZE;;;:;n'aéuﬁauf%;q

ad(ﬁh on 1-0 f'hp PLe.380 5208630 Do MPTO8-

Y

ban

Te tudy a more distant control pointe.

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

-

- Y Y
- -1 - i 4 ¢ ’ S K eerT
9, /’ byd i Py A ﬂf, Coretent of Ci(«z/—r‘u Weneeps e en Lo Jad WL @it feee
: » ! N
A - Tk N
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bk Cligfeen

From the ﬂettering Laboratory of Applled Physlology,
Collebe of Medlcine, University of Cincimnati, Cincinnati, Ohilo

Report by: W. F. Ashe, M.D.
J. Cholak, Ch.E.

I.. J. Schafer, B.S.E. (Ch.E.)

February 6, 1948



Note

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

to use it until June 1, 1947.

KE 0015345



Table 1

Average Dust Concentration

(PFFL3)

Cincinnat!, Ohilo

November 1946 - November 1947

[i=Month Avg.

l=Month Avg.

L-Konth Avg,

Average Tenperature °F.
During Sampling

P e

50.9

‘ Street Locations ' Yéarly Novouber March June Cgsﬁt
el e | Rt | de | |ELT ST
February October September .

Seder and Hamllton 0.350 1.050 0.051 0,068 512 38.5 L6.7 68.5
Cedar and Lathrop 0.263 0.7%% 0.025 0.0%8 52 %8.8 Lé.7 62,3
¥inton and Science Hall 0.196 0.501 0.020 0.042 90 3.7 524% 78.2
Sycamore and Dorchester 0.20% 0.450 0.088 0.073 -— 5542 52.0 88.0
7. C. Law School 0.09l 0-12h‘ 0.099 0.070 661, 50.0 53,0 85.0
Western Hills Viaduct 0.710 1.600 0475 0.089 1273 Lo.0 hli.5 80,5
Qine end E. Hclileken 0.162 0.315 0.091 0,081 - 5l.2 57.0 92.0
%eading Rd. and Broadwey 0,118 0.220 0.063 0.073 - 52,0 5545 90.5
%reeman near Seventh 0.358 0.833 0.143 0.091 - 55.3 L7.5 83,0
éifth and Vine 0.290 0.595 0,120 0.156 - Lg.2 Lg.0 82.0
$incald and Harvest 0.104 |  0.195 0.01l, 0.05% 31 53 .6 53,5 | 85.5
%Zst and McLean 0.160 0.352 0.053 0.075 - 50.0 51.8 87.0
{on or near R.R. tracks) )
§1ty Average 0.250 0.580 0.104 0.076 L7.6

81.9

3
H

#0hio River at Cincinnatl -- Zero of Gage 29.2l, Onlo River Pool Stage L0 .58



Average Lead Data

Table 2

Cincinnati, Ohilo
November 19} - November 1947

(mg./I0HD)

Li~Month Avg.

l~Ionth Avguk

- h=lonth Avge

June

Strost Tosastons | Ygarlv | Dovember | tareh i
January May August
| February Ogtober Sentember
Cedar and Hamilton 0.023 |  0.029 0.010 0.030
Cedar and Lathrop v0.0lé 0.022 0.013 0.017
Winton and Science Hall 0.006 0.009 - 0.009 Nil
Sycamore and 5orchester 0.028 0.016 0.055 0.01l
U. C. Law School 0.020 0.009 0.030 0.023
Western Hills Viaduct o.phs 0.079 0.029 0.040
Vine and E. McMicken 0.01l 0.018 0,012 0.012
Reading RA. and Broadway 0.038 0.060 0.036 0.017
Freeman near Seventh 0.088 0.102 0.091 0.065
Fifth and Vine 0.0L47 0.0%31 0.082 0.030
Xincald and Harvest 0.017 0.01l 0.009 0.0%1
Gest and McLean '0.016 0.015 0.019 0.013%
{(on or near R.R. tracks)
City Average 0.032 0.0%6 0.035 0.027

KE 0015047
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Average Metal Content of Dust

Table 3

Cincinnatl,

(mg./10M2)

Ohlo

November 1946 - November 197

Aluminum Manganese
a ' ~ L~Month Avg. li=¥onth Avg. v Li-Nont
- . Street Locatlons Yearly | Nov. | Wers June Yearly | Nov. Mar. June Yearly Nov. Tia
Avg. Dec. Apr,. July AVEge. Dec. Apr, July AVEe Dec. Ap
Jan, May Aug, Jan. May Aug. Jan, Ma
FGb. Oct' S_e_Et' Feb. Octo Septo Feb. Qc
Jedar and Hamilton - 0.0l1 0.027 | 0,033 | 0.076 | 0.005 0.002 | 0,005 | 0.008 0.010 0.017 | 0.
gedar and Lathrop 0,013 0,031 | 0,001 } 0,011 || 0.005 0.001 | 0,008 | 0.006 0.007 0.007 | 0.
 ¥inton and Science Hall 0.013 0.013 | 0.012 | 0.011 } 0,005 0.001 | 0.015 | Wil 0.021 0.041 | O.
3ycamore and Dorchester 0.057 0,06l i 0,097 | 0,010} 0.003 0.001 | 0,008 | 0,001 0.006 0.005 | O.
Je C. Law School 0.033 0.049 | 0.017 | 0.03L || 0.006 0,001 | 0.008 | 0.001 0.008 0.010 | O.
Nestern Hills Viaduct 0.048 | 0,077 | 0.062 { 0.017 || 0.008 0.003 | 0,011 | 0.010 0,010 0,009 | 0.
7ine end E. McHMicken 0,040 0,068 | 0.029 | 0,038 || 0.006 0,005 | 0,005 | 0.007 0.010 0,015 | 0,
feading and Broadway 0.027 0.055 { 0.003 | 0.027 § 0.005 Nil 0.011 | 0.00L4 0.019 0,009 { 0.,
freeman near Seventh | 0050 0.040 | 0,012 } 0.095§ 0.012 0.00l | 0.015 | 0.017 0.011 0.013 | 0,
7ifth and Vine 0.083 0,0%6 | 0.10k | 0,108 || 0,006 0.001 | 0,003 | 0.013 0.015 0.019 | 0.
¢incaid and Harvest 0,015 0.018 | 0.006 | 0.019 | 0,011 Nil 0.011 | 0,023 0.015 0,026 | 0.
jest and Melean 0,032 0,008 | o.0l) | O.0k6 || 0.007 Nil 0.006 | 0.015 0.01% 0.007 | ©.
\on or near R.H. tracks)
Jity Average 0.040 0,043 | 0,035 | 0.0l | 0.007 0.002 { 0,008 | 0.010 0,011 0.012 | 0,




Table 5

Soot Duta

Cincinnati, Ohio
Hovember 19L6 - November 1947

[TV IEL TP

Mk e

Downtown Eripghton College Hill
' Yzig%y M%giﬁs .Mgzgis Mgiiﬁs Ygizfy Mgﬁtgs Mggzis Mgizﬂs i Yearly Mggigs Mgﬁzis Mgﬁ
Avg.. Avg. Avg., Avi. AViie Avie i Avg. Avir. Aviz. A
Gollected (Grams) 0.4895{ 0.,5606 | 0.5198 | 0,3880 0.6362 | 0.6817| 0.6262 | 0.6007 | 0.0756 | 0.0%88 | 0.0775] 0.
Lollected {tons/mile?)s 11l 120 120 90 7 158 | 145 139 | 17.5 9.0 18.6 13
Ex‘a”tiﬁle L2.07 ' 38.0 3647 51,5 L5.22 7.1 L6 1 L2.s L1.6 9.7 1.1 L3
; 57.9% | 62.0 6343 8.5 5Le77 { 52.9 5349 5745 58.1; 60.3 58,9 5¢
éSoluble C19.k 10.2 23.2 224 156 7.6 16.1 20.0
ined si 29,28 35.2 32,5 194 50,0 31.8 %243 20.5 |
st 2.9 2.26 3,00 2.98 5,28 6.9l 5.63 Loz |-
ne 5:86 | 1l.s 3.1l L1428 176 8.31 2.07 %256 E
«Ash (Avg. 0.255%) 0,16 | 0.190 | 0.1l | 04158 0,100 | 0.092 | 0,090 | 0,119 f;‘:o.570 0.428 | 0,702 | 0.l
vAsh (ave. 0.1457%) 0.21 0,068 | 0.456 0,078 0.110 | o0.048 | 0.236 | 0.0l ;!0'138 0,090 | 0.248 | o.c
. Ash (Avge Leol) 3s31 3476 ,l»~é9 1.82 5.38 5497 5450 L50 §;2.92 2450 5,72 1.7
. Ash (Avg. 0,233} 0.21 0.183 0,116 04108 0.228 0.17% ¢.18 0.%65 “0.640 0,607 0i223 04¢
. Ash ¥il ER! i1 Nil Nil Nil N1l | nid f{‘ 0.0 | 0,190 | 0,003 | 0.
Ash (4vge 0.0554) 0.0l 04052 | 0.025 | 0.0Lk v.0h% | 0.088 | o.0Lg | 0.032 0,071 | 0,087 | 0.0%6 | u.c
Ash Hi1 %11 il Wil Nil ER) Nl Nil AL f41 nii Wi

t was collectod in fers with s 1h.5 ém: opening with un ares bf 0.1%2 squure feet, Therefore the

ms found in fthe iurs times 232 equal btons per square mile.

The jars contained glycerine~vater
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Table 6

Absorber Samples

Cinoinnati, Ohio
November 1946 - November 1917

‘Looation

~Acid Gases in 102 u
as ml. of Q.1N HCl:

Yearly

Cof

- Cold Cool Warm Yearly
: o AVE. - Months | Months Months Avg. Mont
- 3pring Grove Avenue - o
! (Formica Company) 119 129 159 7l 0.017 0.0%
+i1s_C. Law School 177 217 2li6 59 0,028 0.0l
f’xest and McLean : - : E 4 N
gnon or near R.R. tracks) 123 115 91 62 0,017 0.0,
urray Road, Big l. Railroad | 190 273 | 15 99 0.021 " | 0.01
angdon rarm Road - A . o
A{Hilton Davis Company) 12 383 108 N 0.017 0,02,
incaid and Harvest : : »
Pleasant Ridge) 12 250 160 70 0.04L1 0,10
(?L£th and Vine 165 218 163 128 0.010° Nil
. 1ity Average 151 210 153 78 0,022 0.0%

~

é Winton andecience Hall Road was used as a control point and all values were calcula



Cinclinnati, Ohio

Table T

November 1916 - November 1947

T ECEeT00 N

| Yearly Cola Cool Warm

- Avge. Months Months Months
Average Citvy Temperaturs, °F, 5645 39.7 555 7hly
Average Recorded Temperature, °F.# 60.1 L7.6 5049 81.9
Totsl City Rainfall, Inches | 112,60 12.97 17.09 12,50
Average Monthly City Rainfall, Inches 3,22 3,211 L.27 _ZJal
Barometric Pressure, City 29.28 29455 - 29.2 29.1
Barometric Pressure, - , '
Kettering Laboratory:t 29.16 29.L2 29.53% 29,43
Per Cent Fumidity, City 83.00 80.50 83.00 86 .00
Per Cent Humidity, Recorded: 5lie6 9.0 - 553 5lLe0

#Filgured

on the hour and day sample was taken.
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r

Stree:

Cinci:
November 19l

Cedar gpd Hamilton Ave. Cedar and Lathrop Ave.

Yzig}y »Mg:;%gé Monens | Honohs YZig%y Months Mgggf{s o

Avg, Avg, Avg, Avg., Avg., AT

sin (Per Cent) 0.200 | 0.216 0.148 | 0.235 0.117 ,0;107 10,103 | 0.
“;Brg (Pgr[anéw - 0.00l 10,005 : 0.003 0,00l 1 0.01L | 0.025 | ~0.01l | 0.C
;}13 Matter 18.8 25.5' 1846 12.3 ﬂ. iu.9 18.9 12.7 13,
“oluble 30.08 | 28.43 | 28.28 | 33.54 ”, 28.34 é9.25 33.99 | 29.
st 57.60 | 30,47 | 40.09 | h2.26 | 37.96 | 31.73 | 37.72 | ke
E 5 13.67 | 15.92 13.22 | 11.87 §  15.81 | 19.91 | 15.79 ;12.

, .




f Inton and Science Hall

Fifth and Vine

Wesgern Hi

]

Mgg%gs ‘ Mgﬁiis Nonths Tearly Mgg%gs Mgggié 7' Mg(\),;ﬁgs' Yearly Mﬁﬁgs
Ave, Avg. AvE, Ve | ave. | Ave, | Ave. A”ng' | Ave.
0.045 ] 0.058 0.050 0.150 | 0.117 0.152 | 0.163 0.740 | 0.363 |
-- | 0.005 | 0.008 0.008 | 0.012 | 0.008 0.00), 0.019 | 0.0L5
13,2 | 12.7 6.1 .7 | 17.0 .' 17.1 | 10.6 21.L | 20.8
35.5 | h2.97 | 65.21 32,10 | 2h.71 | 3%9.47 | 28.87 23.6 | 20.18
b3u-55 36;78 21439 384921 3L.19 | 33.45 L7.95 - 38445 1 35.79
. ‘16.95 11.06 | 543l 16,5l | 24.03 S 12.48 1}.98 16.68 | 23,30
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