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JOINT ABSTRACT OF RECORD.

Vorume II.

EXHIBITS.

PREFACE.

The petitioner and respondents have endeavored to
set out, for the convenience of the Court, such portions
of the exhibits in these causes deemed material for



2

due consideration of the Court of the issues raised by
the petition of the State of Illinois and the return of
the opposing Great Lake States. It is agreed, how-
ever, that either party may, in oral argument or in
briefs, refer to any other exhibits appearing in the
record and not contained herein.
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3858 State or ILLivois Exmisir No. 10-D.

THE SANITARY DISTRICT OF CHICAGO.

Future Construction Program :
As of June 1, 1940;
27 existing contracts............... ... . i iii..

Future contracts ............ ... .. .0 i
Total ...
Completed June 1, 1940 to January 14, 1941 :

27 existing contracts above............... .$ 912,192
Calumet Project—

Sludge concentration tanks............... 27,000

Oil storage tanks........................ 25,000

Cal-Beverly drop connection............. 17,000
Southwest Side Project—

Norwood Park sewer.................... 31,000
Chicago River Control Works—

Addition to breakwater.................. 200,000

Total completed :
Total future, as of January 14, 1941. ...

Under contract:
North Side Project—

Golf and Glenview sewers............... $ 200,000
Emerson Street sewer................... 66,000
$ 268,000
Southwest Side Project—
Racine Avenue Pump. Sta. Pumps....... $ 100,000
Sewer controls, Salt Creek, ete........... 23,000
$ 123,000
West-Southwest Treatment Plant—
Blowers .........iiiiiiiiiii $ 544,000
Boller units ............................ 703,000
Conveyor tunnels ....................... 75,000
Vapor heaters .......................... 413,000
Dust precipitators ...................... 258,000
Office addition to sludge disposal building 10,000
$2,008,000
Total under contract (some of which has been

earned) ...t i i e,

§ 912,192
12,056,900

$12,969,092

1,212,192
$11,756,900

$ 2,392,000
% 9,364,900



3859

StatE or ILrivors Exmisir No. 10-E.

Tre Saxitary Disrrict or CHICAGO.

Future Contracts, as of January 14, 1941:
Calumet Project—
Additional sludge handling equipment...... $
Preliminary settling tanks.................
Stony Island Avenue sewers...............

North Side Project—

North Side sewer siphons.................. 103,000
Southwest Side Project—
Raecine Ave. Pump. Sta., roads, grounds, etc.
72 5 O 100,000
West-Southwest Treatment Plant—
Final settling tanks, Bat. A& B............ $1,059,700%*
Sludge concentration tanks................ 160,800**
Aeration tanks, Battery C................. 1,714,600
Final tanks, Battery C...............c.... 1,256,200
Conduits, tunnels, etc....c.ovvviinviinn.. 682,600
Substructure, blower plant................. 200,000%*
Substructure, sludge handling plant........ 450,000%*
Blower plant, remainder................... 452,800
Sludge handling plant, remainder.......... 1,679,400
Roads, grounds, etC......oviiiiiiirinennin. 90,600
Fertilizer plant .......cc.ciiiiiiiiennnnn. 440,000
Screenings, scum & grit removal, ete........ 365,200
TOtAl ot ivreee e catinrennreneinensnaen 8,551.900-
$ 9,364.900:

* To be advertised for bids January 24, 1941,
** 21,870,500 to be let before March 31, 1941,
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3860 State or Inrivois Exarsir No. 10-F.

.
Furure Construction ProcraAM—AS oF
January 14, 1941.

Asof
June 1, 1940 As of January 14, 1941
Ex. Under
10-A, B,C  Contract Future
Calumet Projcet :
Additional sludge handling
equipment ................ .$ 250,000 $ 260,000
Preliminary scttling tanks.... 100,000 100,000
Sludge concentration tanks
WPA ... 27,000 $ 27,000*
Ofl storage tanks WPA....... 25,000 25,000
Cal-Beverly drop connection
WPA i 17,000 17,000*
Stony Island Ave. sewer...... 260,000 260,000
$ 679,000 $ 69,000 $ 610,000
North Side Project :
North Side sewer siphons.....$ 103,000 $ 103,000
Golf and Glenview sewers.... 200,000 § 200,000
Emerson 8t. sewer, etc. WPA.. 66,000 66,000
$ 360,000 $ 266,000 § 103,000

South\_vest Side Project:
Racine Ave. P. 8., 2 pumps...$ 100,000
Racine Ave. P, 8., roads,

_grounds, WPA ............ 100,000
Norwood Park sewer WPA... 31,000

Sewer controls, Salt Creek &
DesPl. WPA .............. 23,000
§ 254,000

WGS't-Southwest Treatment Plant :
Final tanks, Bat. A. & B...... $ 1,059,700
Acration tanks, Battery C.... 1,714,600
Final tanks, Battery C........ 1,256,200
Conduits, tunnels, etc......... 757,600
Sludge concentration tanks... 160,800

Blower Plant:

BlOwers ....vvvvrieeenannes 280,000

Substructure .........c0.00 200,000

Remainder ........oevvnens 716,800

Sludge Handling Plant:

Equipment ................ 590,000

Substructure ............-. 450,000

Remainder ..........coc.-t 2,478,400

Roads, grounds, ete........... 90,600
Fertilizer plant ......ocevesne 440,000
Screenings, scum & grit re-

MOVAL OEC. ovvverirreaannn 365,200
IR
$10,554,900
RN

Chicago River Controlling Works :

Addition to breakwater enclo-
SUTE o oteeerenerannncornnns $ 200,000
A
TOtAl o.uvvernereenninnens $12,056,900
\

‘* Work completed.
* Work to be let in near future.

$ 100,000

$ 100,000
31,000*

23,000
$ 154,000 $ 100,000

$1,059,700**
1,714,600
1,256,200

$ 75000 682,600
160,800**

544,000
200,000**

452,800

703,000
450,000**

681,000 1,679,400
90,600
440,000

365,200

$2,003,000 $8,551,900

$ 200,000*
$2,692,000 $9,364,900
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3631 Inuizvors Exmisir No. 11A.
Frow ix Maix Drainage CHANNEL.

Yearly Averages 1930-1940.

Total Flow Inflow Domestic

from Main from Pumpage Net

Channel Des- Chicago Diversion

at Plaines Metropoli- from Lake

Lockport River tan Area Michigan
Year C.F.S. C.F.S. C.F.S. C.F.8.
1930 6 mo. (Jan, to June).. 8500 0 1680 6820
1930 6 mo. (July to Dec.).. 8216 0 1719 6497
1931 ... 8180 0 1680 6500
1932 i i 8100 2 1650 6450
1933 ..o 8005 45 1690 6270
1934 ..ot 8125 0 1692 6433
b - 3 S PN 8093 7 1602 6484
1936 ... e 6607 33 1712 4862
1937 . e 6677 23 1665 4989
1938 . .eiiii i, 6648 45 1604 4999
19839 .. 3132 13 1620 1499
1940* ... 3319 49 1589 1681

* Includes 10-day test flow period.
95 Stare oF Iruinors Exmisir No. 16.

ReporT ON
AppITIONS TO
SouTHWEST SEWAGE TREATMENT WORKS
AND SUPPLEMENTAL TREATMENT FOR
West SipE SEWAGE TREATMENT WORKS
April 16, 1940.

96 April 16, 1940.
Myr. William H. Trinkaus,
Chief Engineer,
The Sanitary District of Chicago,
Office.
DEar Sir:

At your request, we are presenting herewith a brief
report covering the necessary work required to com-
plete the Southwest Sewage Treatment Works and to
supplement the present West Side Works by addi-



97

11

tional treatment. Necessarily, this involves considera-
tion of these two plants as a whole. Consequently
the estimates have been based on a combined total
flow of 900 m.g.d. and the assumption that flows up to
150 per cent of average will be intercepted, but only
115 per cent of the average will be given complete
treatment.

Frows:

The present sewage flows to the respective treat-
ment plants are somewhat less than originally esti-
mated in 1934. The future flows will depend on popu-
lation growth, the extent of metering, and the rate at
which meters are installed. For present conditions
(1940), the flow is estimated as follows:

Sewage Flow in M. G. D.
Tributary Area Avg. Max. (150% Avg.)
West Side «vvviienereerernrnrerecacnane 400 600
Salt Oreek ...ooovvivt i iininesnsneaanes 62 93
SOULBWESE v viiie et ittt 394 591
L0 0] 71 856 1,284

Seasonal Variations in the average monthly flow
may occur approximately 87 to 117 per cent of the
average month, judging from the West Side record.

Pumping CArACITY:

The installed rated pumping capacity at the two
works is as follows:

Units
Capacity
Total
Works Number C.F.8. M.G.D. M.G.D.
West Side ............ 2 100 65 130
5 200 129 645
Southwest ............. k! 300 184 776

Grand Total........ 1,650
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The present hydraulic capacity of the West Side
Works does not exceed 700 m.g.d.

Errect or METERING :

The population on the West-Southwest area may
grow moderately, but the flow may tend to decrease
somewhat, should universal metering oceur. Conse-
quently, 900 m.g.d. seems a reasonable figure to adopt,
for the average flow to the combined plants, with
484 m.g.d. apportioned to the West Side-Salt Creek
area, and 416 m.g.d. to the Southwest.

For the present, it is proposed to provide complete
treatment for only 115 per cent of the average flow,
and to care for flows between 115 and 150 per cent of
average by settling only in the existing Imhoff tanks.
Later on, when the flows are more exactly known, and
the rate of metering is indicated, consideration can
be given to the expansion of capacity to 150 per cent,
if need be.

These studies of treatment for the combined West-
Southwest sewage are therefore based on the follow-
ing flows:

Average for complete treatment.......... 900 m.g.d.
Maximum for complete treatment......... 1035 m.g.d.
Maximum intercepted .................... 1350 m.g.d.
Settling only ................ .. ......... 315 m.g.d.
PoruraTION :

Population estimates are based on the 1930 esti-
mates of the Sanitary District. However, in 1937,
some estimates prepared by the Chicago Regional Plan
Commission indicated a total population of the Sani-
tary District for 1940 about 90 per cent of the 1930
estimate. However, these two estimates indicate, over
the next twenty years, a possible growth in the Sani-
tary District as a whole ranging for 25 to 33} per



99

13

cent of the 1940 population. The 1940 census will
shed some light on the probable trend.

STRENGTH OF SEWAGE:

As yet, complete analyses of the Southwest sewage
are not available. It should prove stronger than the
West Side, both in B.0.D. and suspended solids, be-
cause of the Packingtown wastes. There will also be
greater hourly fluctuations through the 24 hours of
the day, as well as throughout the week.

For the purpose of design, the following averages
were used :

Parts Per Million
Source Susp. Solids 5-Day B.0.D.
West Side, raw sewage............ 120 95
West Side, Imhoff effluent......... 60 57
Southwest, raw sewage............ 170 145

Sormp Loap:

The solids arriving at the West-Southwest Works
are estimated to total 1,301,000 1bs. per day in 1940, and
1,626,000 1b. in 1960. Included in these figures are
the North Side and the Packinghouse solids, which
should be handled at the Southwest Works.

Srupce Caracity oF ImBOFF TANKs AND Dryine Beps:

The existing Imhoff tanks have a total sludge diges-
tion volumes as follows:

Sludge Digestion
Battery Cu. Ft.
7 3,091,000
> S S 3,091,000
[ 2 A 4,350,000
L4 00 7+ ) (AU 10,532,000

The filtering area of the sludge beds totals 1,190,240
square feet.
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In all the schemes for which estimates were pre-
pared, this sludge digestion volume would probably
be adequate, including chemical treatment and filtra-
tion through fine grained filters. The existing drying
beds are inadequate, except for plain sedimentation.

ExreriMENTAL WORK:

From 1936 to 1939, various procedures were studied
to determine their value for supplementing the West
Side Works. Included were:

(a) Activated sludge process-short period aera-
tion.

(b) Chemical precipitation.

(e¢) Filtration on fine grain filters.

(d) Aeration with iron salts.

(e) High-rate trickling filters, single stage-Halvor-
son type.

(f) High-rate trickling filters, two-stage bio-filter
Jenks type.

The results of these tests have been analyzed, and
applied in the consideration of various alternative
procedures of varying efficiency, as measured by the
quality of effluent.

EstimaTes:

Detailed estimates were made on two schemes for
the activated sludge process; chemical precipitation;
and the filtration by fine grained filters of plain set-
tled effluent and chemical precipitation effluent. Seru-
tiny of the remaining procedures eliminated aeration
with iron salts and high-rate trickling filters of both
types, as too expensive for the results obtained.

On the alternatives estimated in detail, the first
cost, operating cost, and total annual cost (including
interest and depreciation) were determined for com-
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parison. Tiltration on fine grain filters was elim-
inated at this stage because of the high cost, for the
relatively small benefit gained.

STtaNDARD oF ErrLUENT REQUIRED:

In the choice of procedure, the degree of effiuent
required hinges on the conditions to be maintained in
the Illinois Waterway. In the testimony given in the
socalled Lake level case, the tentative standard set by
various witnesses would seem to require at least 3
parts per million of dissolved oxygen in the Des
Plaines and Illinois Rivers. The maintenance of free-
dom from odor in the absence of sludge banks re-
quires the presence of some dissolved oxygen. The
margin of safety between complete de-oxygenation
and the presence of appreciable dissolved oxygen can-
not be estimated in operation so closely as to make it
possible to adjust the dilution so that 1 or 2 parts per
million of dissolved oxygen will always be present.
To maintain a factor of safety in preventing nuisance,
a minimum of 3 parts per million is required. This
may also serve to maintain fish life, although many
authorities now recommend somewhat higher figures,
such as 5 parts per million, because as low as 3 parts
per million presents practically no factor of safety for
fish life.

ConringeNciks OursipE CONTROL OF THE SANITARY
DisTrICT:

In studying the problem of maintaining the Illinois
waterway in a suitable condition, a number of unknown
factors, or contingencies, appear which are beyond the
control of the Sanitary Distriet, such as—

(a) The development of water power will prac-
tically stop all reaeration of dams. Such reaeration is

of value in the self-purification of the Waterway. The
utilization of the power at Brandon Road and Dresden



102

16

Island would materially affect the condition of the
Waterway above Marseilles Dam.

(b) The effect of an ice sheet on reaeration is as
yet undetermined. The earlier data indicated that in
severe winters considerably more flow may be re-
quired than in normal summer conditions. Recent
data is somewhat at variance. However, extreme win-
ters occur but seldom.

(¢) The diversion allotted may be changed. The
possibility of any further reduction in diversion ap-
pears remote.

(d) The growth of population and industry within
the area of the Sanitary District.

(e) The requirements laid down for stream condi-
tions by authorities having jurisdiction thereover. At
present the power of regulation rests in the State of
Illinois. In the near future, judging from legislation
now proposed in Congress, control may be given also
to a Federal authority.

(f) The general trend of regulation seems to point
toward more vigorous standards for the sanitary con-
dition of waterways than was the case ten or twenty
years ago.

DivERsION :

The allowed diversion is an annual average flow of
1,500 e.f.s. To budget the flow over the year means
that for at least six months a diversion of 800 c.f.s.
may be in use. In genecral, this reduces the amount of
flow from Lake Michigan during the warmer months
of the year, at a time when the dissolved oxygen con-
tent of the lake water is lowest.

CourT REQUIREMENTS:

In the hearings before the Special Master, Hon.
Charles E. Hughes, the Sanitary District indicated
that it expected to install works which would provide
an over-all efficiency of 85 per cent or better, on an
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annual average basis. In the opinion of the Supreme
Court (April 14, 1930), Justice Holines states:

““The Master estimates that with efficient operation
the proposed treatment should reach an average of
85 per cent purification and probably will be 90 per
cent or more.”’

OxvGEN Bavance:

In a study of the oxygen balance in the Upper Illi-
nois Waterway based on a diversion of 800 C.F.S.
(such as may occur for at least 6 months per year),
with 500 m.g.d. passing through the Southwest Works
and receiving activated sludge treatment, it appears
that a treatment greater than 82 per cent is required
as an overall for the 400 m.g.d. passing through the
West Side Works, and that supplemental treatment
for the Imhoff tank effluent, making an overall puri-
fication of 90 per cent or better is required at the
West Side, to maintain 3 parts per million of dissolved
oxygen.

SrasonaL KrreoT:

There is also a seasonal effeet of importance from
two angles—first, the amount of dissolved oxygen
which can be introduced into the canal system by the
diversion from Lake Michigan, and, second, the tem-
perature of the lake water and effluents and mixtures
thercof, in so far as temperature affects the rate of
satisfaction of B.0.D.

The temperature of Lake Michigan may vary from
32 deg. Fahr. in winter to 72 deg. Fahr. in summer,
with corresponding content of dissolved oxygen at
saturation, varying from 8.8 to 14.6 parts per million.

The rate of satisfaction of B.0O.D. is slower at lower
temperatures and thus permits a longer time of flow,
and consequently greater effect of reaeration.

Aside from the effect of an ice sheet over the water-
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way, the above seasonal occurrences would point to
the need of the greatest reduction in B.0.D. during
the summer months. Again, this corresponds, in gen-
eral with the periods of lower diversions.

Livrrs or CHoICE:

The promises to the Supreme Court and its under-
standing of the program proposed, together with the
physical limitations on the problem in the Illinois
Waterway, clearly point to the need of ability in the
supplemental treatment of the effluent of the West
Side Works to produce a high-grade effluent such as
only an activated sludge plant can deliver.

For such purpose, chemical precipitation as a sup-
plement to the Imhoff tank treatment does not go far
enough. An estimate of the residual B.0.D. would
indicate—

5-Day B.0.D. v ErrFLUENT.

5-Day B.0.D.
Treatment p.p.m.
B 049)'s 7o R 67
Imhoff plus chemical precipitation.................... 36
Actlvated Sludge ....coviiiit ittt iiiirinreienennann. 10

To meet the critical seasonal periods and the future
contingencies, a process is required to supplement the
Imhoff effluent which will deliver an effluent contain-
ing only 10 p.p.m. B.0.D.

The percentage reduction for the combined West-
Southwest Works with the following combinations is
estimated as follows:

Per Cent Reduction

Treatment—West-Southwest Susp. Solids  5-Day B.0.D.
Activated Sludge—Imhoff Tanks....... 76.7 73.7
Activated Sludge—Chemical Ppn. ...... 81.9 81.7

Activated Sludge—All Plants .......... 91.6 91.6
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QuesTioN or PoLicy:

The question of policy concerned rests on the fact
that to satisfy the Court and complaining municipali-
ties along the Illinois Waterway, the Sanitary District
must act. The time for experiment or delay has
passed, if financing can be arranged. Consequently,
there is no opportunity for a tryout of the Southwest
activated sludge works with the West Side Imhoff
Works left as they are now, to test accomplishment.
Whatever is done must be adequate, with certainty.

In the choice of plant types, the development of a
uniform type of plant along activated sludge lines
seems better from an operating standpoint than to
introduce another and third type of plant for sewage
treatment into the works at the Stickney site.

ADVANTAGE OF ACTIVATED SLUDGE:

There is another advantage in the choice of acti-
vated sludge for supplementing the West Side Imhoff
plant, namely, the possibility of some revenue from
the sale of heat-dried activated sludge. Such a sup-
plemental plant may produce around 29,000 tons of
dried sludge annually suitable for sale as fertilizer ma-
terial. If that portion produced in eight months of
the year (19,500 tons) is sold, nets the Sanitary Dis-
trict a return of $4.00 per ton, a substantial revenue
would be obtained ($78,000). No such possibility is
inherent in any other alternative now available.

OreeATING CosT CONTINGENCIES :

Apparently the contingency of fluctuating labor
costs affects all alternatives. However, the added
labor cost for the 400 m.g.d. from the West Side will
be $39,000 greater for chemical precipitation than for
activated sludge treatment.

For the activated sludge treatment, the other main
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items of cost are for coal and ferric chloride, totaling
$126,000, whereas for the chemical treatment, the cost
of chemicals is estimated at $331,000, or $205,000 more
than in the activated sludge alternative.

Thus on the main items of operating cost the extent
of fluctuation may be much greater on the chemiecal
treatment than for activated sludge.

Costs CoMPARED:

From the foregoing, it is clear that the comparison
narrows down to two quite different schemes of dif-
ferent accomplishment, for supplementing the West
Side Imhoff tanks, namely: Activated Sludge as
against Chemical Precipitation. The plans proposed
for both alternatives include the increase in the capac-
ity of the Southwest Works to 500 m.g.d. on an acti-
vated sludge basis.

The first costs on a complete basis are given in the
following table:

Frst Cosr.
Extension Extension
Procedure for Addition SW Works to  West Side to Total for
to West Side 500 m.g.4d. 400 m.g.d. 900 m.g.d.
Activated Sludge............ $3,879,800 $5,869,000 $9,749,700
Chemical Precipitation...... 3,879,800 1,300,500 5,180,300

If a comparison be made on the basis of adding
sufficient activated sludge treatment to produce a 5-day
B.0.D. discharge equivalent to that derived from treat-
ing 400 m.g.d. by chemical treatment, a capacity for
treatment of only 180 m.g.d. by activated sludge would
be needed, with the following results:

First CosT.

Extension West Side m.g.d. Cost

Chemical Treatment ........coiieeeerensnnnnnnn 400 $1,300,500
Activated Sludge ..ot iiiiiiii i 180 3,862,000
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This would materially reduce the annual cost of
activated sludge, were a lowered degree of treatment
satisfactory for the extension to the West Side Works.

The total annual costs of the two schemes are prac-
tically the same.

Extension Extension
Procedure for Addition SW Worksto West Side to Total for
to West Side 500 m.g.d. 400 m.g.d. 900 m.g.d.
Activated Sludge............$ 579,400 $ 569,200 $1,148,600
Chemical Precipitation...... 579,400 555,800 1,135,200

In these figures no credit is shown for the sale of
heat-dried sludge for fertilizer. Whatever net income
is obtained would reduce the cost of the activated
sludge. The possible revenue from the sale of sludge
from the West Side activated sludge treatment may
exceed $78,000.

If the cost of the activated sludge extension for the
West Side be corrected to a plant producing the same
5-day B.0O.D. as the chemical precipitation, we have:

Extension
Procedure for Addition SW Works to Extension
to West Side 500 m.g.d. West Side Total
Activated Sludge .............. $579,400 $320,600 $ 900,000
Chemical Praecipitation ........ 579,400 555,800 1,135,200**

* For 680 m.g.d.
** For 900 m.g.d.

In thesc figures, no credit is shown for the sale of
heat-dried sludge as fertilizer.

ApvanTage 1IN FixaNcING:

In the present status of financing for the Sanitary
District, there appears to be an advantage in keeping
down operating costs and thus reducing the corporate
tax levy. The higher construction cost under present
conditions can be financed at a low interest rate, thus
stabilizing that part of the fixed charges for the life
of the bonds on a low basis.
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RECOMMENDATIONS :

From the standpoint of utilizing the existing West
Side Works to the fullest extent, and also from the
standpoint of financing, we recommend that for the
immediate future the extensions of the Southwest
Works be designed to provide a complete plant which
will handle an average flow of 500 m.g.d., with a maxi-
mum around 600 m.g.d. In such plant, the necessary
dewatering, heat-drying, and incinerating equipment
should be installed to provide, in addition, for all the
excess activated sludge from the North Side Works,
as well as from the supplemental activated sludge
plant to be installed on the effluent of the West Side
Imhoff tanks.

Following thereafter, the necessary additional acti-
vated sludge plant should be designed and built to
treat the effluent of the West Side Imhoff tanks, on the
basis that the effluent will be mixed with the Southwest
Side sewage and the mixture treated in a consolidated

110 South-west-West activated sludge plant.

Respectfully submitted:

F. W. MourLmaAN,
Director of Laboratories.
L. M. Joaxson,
Engineer of Maintenance and
Operation.
WM. A. Dunbpas,
Engineer of Mechanical Design.
L. C. WHITTEMORE,
Engineer of Treatment Plant
Design.

Laxcepon PEArsE,
Sanitary Engineer.
H. P. Ramey,
Assistant Chief Engineer.
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State oF Ivrivos Exaisrr No. 17.

FEeDERAL EMERGENCY ADMINISTRATION
or PusrLic WoRks.

May 3, 1940.
Myr. Joshua D’Esposito,
Resident Projects Engineer.

Dear Mzr. D’EsposiTo:

Pursuant to your call the Board of Review met in
your office May 1-3 with all members present.

The Board had before it—

1. The completed summary of the investigations
made by the Sanitary District to determine the most
effective method of giving secondary treatment to the
West Side Sewage

2. The letter transmitting this report, signed by
L. C. Whittemore, Engineer of Treatment Plant De-
sign

3. A review of the report dated April 16, 1940,
signed by

F. W. Mohlman

Director of Laboratories
L. M. Johnson

Engineer of Maintenance & Operation
Wm. A. Dundas

Engineer of Mechanical Design
L. C. Whittemore

Engineer of Treatment Plant Design
Langdon Pearse

Sanitary Engineer
H. P. Ramey

Assistant Chief Engineer

4. An Independent review of the report prepared
by U. F. Turpin, Assistant Projects Engineer.

The Board has given careful consideration to these
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studies and is in general accord with the conclusion
that the best method of supplementing the treatment
now given to the West Side sewage lies in an enlarge-
ment of the Southwest activated sludge plant in the
manner contemplated by Scheme A-2.

While the Board agrees with the Engineers of the
Sanitary District as to the method of treatment, it is
not satisfied that the additional treatment capacity
proposed in Scheme A-2 will all be necessary to secure
reasonably satisfactory conditions in the river below

Lockport.

The Whittemore report is a very comprehensive one,

but it is based on a number of assumptions, that
though close cnough for purposes of comparison,
should be checked or verified as far as possible before
definitelv embarking on a construction program esti-
mated to cost $10,000,000. Whittemore, in his letter
of transmittal, points to one of these assumptions as
follows:
‘it cannot be too strongly emphasized that more data
should be sccured on plant performance under the
conditions of opcration which will eventually prevail,
before final designs for extensions are prepared.”’

In the report, proposed treatment plant capacity is
based on an estimated sewage flow (West and South-
west combined) of 900 M.G.D. This assumption can
be checked by gauging the actual flow and at the same
time the assumed characteristics of the sewage can be
verified by sampling.

When the results of the 1940 census become avail-
able they will throw much light on population trends
and permit more intelligent planning for the future
than is now possible.

A water filtration plant is in course of construction
to serve the Southwest area and it is reasonable to
assume that eventually the supply of filtered water



115

116

25

will be metered. When this is done, the volume of sew-
age from this area should be greatly reduced.

At the request of the State of Illinois, the United
States Supreme Court has reopened the question as to
what constitutes a reasonable diversion of water from
Lake Michigan. If, as a result of this investigation,
the present authorized diversion should be altered even
though for a temporary period of three years, it would
be wise to study the effect of such an increase before
fixing the treatment capacity of the combined West-
Southwest plant.

For the reasons just stated, the Board considers it
highly desirable to prosecute the work outlined in
Scheme A-2 in two stages—

1. Increasing the capacity of the Southwest Plant
from 400 to 500 M.G.D., a task that will require two
working seasons, and

2. Re-appraising the requirements as they will then
exist before undertaking the second stage. Such a
re-appraisal may show that part of the proposed ex-
penditure of $10,000,000 is unnecessary.

The Board realizes that time may be saved by adopt-
ing Scheme A-2 in its entirety at this time, but the
advantages from an engineering standpoint, of the
two-stage plan seem to far outweigh any loss of time.

The Board invites attention to the many difficulties
that have been encountered in putting the 400 M.G.D.
activated sludge plant in commission and to the prob-
ability of encountering others in stepping up plant
capacity to 500 M.G.D.

A further increase in plant capacity to 800 M.G.D.
(or even to 900 M.G.D.) is indicated by the studies,
but the experience gained under the two-stage plan
will, in the opinion of the Board, be extremely val-

nable.



117

26

In recommending a two-stage plan of construction,
the Board does not have in mind a rigid adherence to
the line of demarcation between the 500 M.G.D. plant
and the proposed 900 M.G.D. plant as set up by the
Sanitary District. On the contrary, it recommends
that the extensions of the buildings to house additional
pump, blower and sludge dewatering equipment be
made of the dimensions called for by Scheme A-2. To
apply the two-stage program to such features would
be economically unsound. For similar reasons it may
be advisable to include in the first stage of the pro-
gram 16 additional final tanks even though only 8 are
estimated as necessary for the 500 M.G.D. plant.

CoxnTrOoL Works CHIcago RIVER.

At the request of the Chief Engineer of the Sani-
tary District the Board examined several plans under-
consideration for stopping the leakage through the
basin walls that form part of the control works at the
mouth of the Chicago River.

In its opinion, the intrusion method does not give
sufficient promise of success as to warrant further
experimentation.

As between the plans calling for a clay blanket pro-
tected by rip rap and the plan calling for a steel sheet
pile diaphragm, the Board recommends the latter. It
notes, however, that the proposed diaphraghm is not
anchored to the concrete cap of the crib. Further con-
sideration of this feature is recommended.

Very truly yours,
Danir. W. MEap,
C. W. Kurz,

‘W. B. Storzy,
Members of Board of Review.
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Srtate or InLivois Exuisir No. 18.

FEDERAL EMERGENCY ADMINISTRATION
oF Pusric Works

Office of
Resident Projects Engineer Suite 300-302
Resident Projects Auditor 910 S. Michigan Ave.
For Sanitary Distriet of Chicago Chicago, Illinois

May 3, 1940.

Mr. Ross A. Woodhull, President,
Board of Trustees,

The Sanitary District of Chicago,
910 South Michigan Avenue,
Chicago, Illinois.

DEear Mr. WoobpHULL:

I transmit herewith copy of report to me by the
Engineering Board of Review dated May 3, 1940,
covering the problem of the enlargement of the exist-
ing Southwest Sewage Treatment Plant together with
the additions necessary thereto for the secondary
treatment of the West Side sewage, also a recommen-
dation of the Board as to the best method of solving
the problem of water inflow from the lake at the
mouth of the river.

I concur in the recommendations of the Board, and
shall advise the Public Works Administration in
Washington to that effect.

Very truly yours,
Josaua D’Esrosito.
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State or Innivois Exmisir No. 23.
TrE SaniTARY DisTRICT OF CHICAGO
SoutEWEST SEWAGE TREATMENT WORKS
Frow, B.0.D., D.O. axnp SuspENDED SoLIDS
5-day B. 0. D. Diss. Oxyg. Susp. Solids
=
Month Flow & . 28 & . & o HS
1939 M.G.D m 8 29 Ha 7 m 8 2
2 0E gox & 4 C Vs
E 8 5% 852 % £ & 1%
2 8 fE RS S £ B &8
January ...... . '
February ......
March .........
April ..........
May (1) 41
June ....... (2) 160
July ..oeevinn.. 216 59 12 1796 96 12 875
August ........ 216 60 12 800 78 15 80.8
September ..... 313 98 17 823 54 123 15 87.8
October ....... 313 133 22 835 58 175 23 87.0
November ...... 326 141 11 922 78 169 15 91.1
December ...... 307 144 17 882 84 191 14 927
(3) 236
Average ....(4) 282 106 15 85.8 68 139 16 88.5
(1) Preliminary settling only.
(2) Started aeration, part of flow, June 9th.
(3) Average May 1st to December 31st.
(4) Average July 1st to December 31st.
StaTe or IrLinors Exaisir No. 27-A.
Tue Sanitany District oF CHICAGO
NorTH SIDE SEWAGE TREATMENT WORKS
SumMMARY oF REsurnTs oF OPERATION
1929-1940
Flow 5-Day B.0.D. Susp. Solids Per Cent Reduction
Year M.G.D. p.p.m. p.p.m. B.0.D. Susp. Solids
1929 ........ 58.8 5.6 14 95 92.5
1930 ........ 139.4 8.5 16 92 89.1
1931 ........ 196.0 8 14 92.8 91.0
1932 ........ 200.3 9.7 12 91.7 91.3
1033 ........ 199.4 13.1 14 88.3 89,2
1934 ........ 193.5 14.1 14 89.4 90.5
1035 ........ 199.4 10.1 13 91.0 90.2
1936 ........ 204.6 85 14 92.2 89.8
1937 ........ 204.8 9.2 12 91.5 91.5
1938 ........ 200.1 8.6 10 92.2 93.0
1989 ........ 202.5 79 11 93.5 92.4
1040 ........ 188.2 7.0 11 94.6 924
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3644 Stare oF IuLivois Exaisir No. 28-A.

Tae Saxrmrary DistricT or CHICAGO
CarLuMET SEWAGE TREATMENT WORKS
SumMmary oF Resurts or OPERATION

1936-1940
Flow 5-Day B.0.D. Susp. Solids Per Cent Reduction
Year M.G.D. p.p-m. p.p.m. B.0.D. Susp. Solids
1936 ........ 62.7 16 23 83.5 86.9
1937 ........ 65.4 13 15 86.3 90.1
1938 ........ 61.8 14 13 83.1 90.2
1939 ........ 716 12 12 87.0 90.6

1940 ........ 67.2 10 12 90.7 90.1
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3646 Stare oF Irnuiznois Exmisir No. 29-A.

Tae Sanirary District or CHicago
WesT SipE SEwaGE TrEaATMENT WORKS
Summary oF Resurrs oF OPERATION

1931-1940

Flow §5-Day B.O.D. Susp. Solids Per Cent Reduction

Year M.G.D. p.p.m. p.p.m. B.0.D. Susp. Solids
1931 85.1 56 69 56.0 58.4
1932 125.7 59.2 60 42.0 51.2
1933 135.2 66.7 67 42 57.5
1934 128.4 65.6 56 475 61.4
(a) 1935 135.2 43.2 48 54.5 61.1
1936 197.6 49.3 5 49.2 529
1937 275.6 57 67 40.7 40.2
1038 305.7 50 55 474 54.5
1939 237.8 50 57 53.7 83.0
1940 361.5 64 75 50.0 58.0

NoTE:
{(a) Battery C placed in service April 29, 1935.

251 State oF Inuivors Exareit No. 31.
TasrLe 1.

Trae SaNiTaArY DisTricT oF CHICAGO
Marx CHANNEL axD Irvriwors River
DissoLvep OxvceEN aND OxveEN DrMANDS

Station: Locks, Mouth of Chicago River
Dates: 1939-1940

Diss. Oxygen Demand, 20°C., p.p.m.

Date Temp. Oxygen
Month C° p.p.m. 5 days
Nov. 1939 8 11.9 3
Dec. ' 5 12,9 1.8
Jan. 1840 2 14.1 1.7
Feb. “ 2 133 1.8
Mech. “ 3 13.3 14
Apr. “ 7 12.0 1.2
May “ 11 10.56 1.3
June 16 9.9 13
July * 9.8 1.3
Aug. 8.7 0.9



31

253 State oF Inrixors Exaisir No. 32.
TasLe II1.

Tue Sanirary DistricT or CHIcAGO
Maixy Cuan~NEL AND Irnrivois River
Dissorvep Oxvcex anD Oxveen DeEMANDs

Station: Damen Avenue  Dates: Jan. 1938-May, 1940

Diss. Oxygen Demand, 20°C., p.p.m.

Date Temp. Oxygen
Month C° p.pm. 5 days
Jan. 1938 2 11.2 8.2
Feb. — —_ —
Mch. —_ — —_—
Apr. 12 94 9.7
May 15 86 10.7
June 17 6.9 105
July 21 5.1 8.0
Aug. 22 5.6 6.8
Sept. 19 5.7 7.9
Oct. 15 55 120
Nov. 8 83 135
Dec. 5 10.1 135
Jan. 1939 5 75 171
Feb. 4 85 206
Mch. 7 59 233
Apr. 19 1.5 363
May 16 05 55.1
June 19 20 21
July 22 0.2 25
Aug. 23 00 33
Sept. 21 01 32
Oct. 17 12 24
Nov. 11 52 224
Dec. 10 86 13.1
Jan., 1940 4 9.5 165
Feb. 5 7.5 193
Mch. 5 8.0 210
Apr. 9 62 139
May 14 36 118
June 18 1.6 8.0
July 3.7 5.6
Aug. 3.3 4.2
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255 StaTe oF Inuinors Exmisrr No. 33.
TasLe ITL

Tur Sanitary District or CHICAGO
Main CmanNeL aNp Iniinvois River
Dissorvep Oxveen AND OxveEN DEMANDS

Station: Summit Dates: Jan. 1938-May, 1940
Diss. Oxygen Demand, 20°C., p.p.m.
Date Temp. Oxygen

Month C° p.pm. 5days
Jan, 1938 2 98 26.8
Feb. 4 93 249
Mch. 6 82 234
Apr. 10 668 207
May 13 32 180
June 17 14 1486
July 22 0.6 152
Aug. 22 11 135
Sept. 20 1.3 128
Oct. 17 08 180
Nov. 10 51 228
Dec. 4 87 250
Jan, 1939 6 24 403
Feb. 6 3.9 388
Mech. 8 19 371
Apr. 11 0.0 479
May 17 0.0 669
June 20 0.2 48
July 23 0.0 37.
Aug. . 25 0.0 33.
Sept. 23 0.0 35.
Oct. 19 01 36
Nov. 19 04 285
Deec. 15 33 25
Jan. 1940 10 44 26.
Feb. — 2.8 33
Mch. —- 43 32
Apr. 10 1.7 28
May 14 04 30
June 20 0.0 42
July 01 24

Aug. 02 23
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257 State oF ILuivois Exaieir No. 34.
TasLe 1V.

Tae Sawitary District or CHIcAco
Maixy CeanNEL anDp InLizois River
DissoLvep OxyeeEN anp OxvGEN DEMANDS

Station: Lockport Dates: Jan. 1938-May 1940
Diss. Oxygen Demand, 20°C., p.p.m.
Date Temp. Oxygen
Month C° ppm 5days
Jan., 1938 6408 15 174 2286
Feb. 7422 35 70 210
Mch. 7607 60 56 194
Apr. 7636 105 32 163
May 6311 150 0.5 176
June 6701 190 03 188
July 6814 230 0.1 185
Aug. 6740 230 0.1 146
Sept. 7247 205 03 134
Oct. 5512 170 02 186
Nov. 5861 105 1.2 185
Dec. 5469 45 43 218
Jan. 1939 2011 50 05 285
Feb, 39089 35 22 266
Mch. 3200 65 08 250
Apr. 2718 185 01 314
May 2623 17.5 0.0 423
June 4227 215 00 378
July 2880 245 00 265
Aug. 2902 250 00 262
Sept. 2826 240 0.0 23.0
Oct. 3022 180 0.0 181
Nov. 2820 115 04 138
Dec. 3469 8.0 13 132
Jan. 1940 2049 1.5 1.8 148
Feb. 2802 5.0 04 23.0
Mch. 3167 55 10 232
Apr. 3026 100 02 266
May 3344 145 01 253
June 21.0 00 2719
July 0 187

Aug. 0.1 152
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3647 State oF IrnLinors Exaierr No. 44-A.

TreE SawiTary District or CHIcaco
NortH Sipe SEwace TrREATMENT WORKS
Frow, B.0.D., D.O. axp Suspenpep SoLiDs

1940
5-Day B.0.D. Diss. Oxygen Suspended Solids
% Final %
Flow Raw Reduc- Settling Raw Reduc-
Month M.G.D. Sewage Effluent tion Tanks Outfall Sewage Effluent tion
Jan. 174 160 9.6 94.0 2.7 9.5 141 16 88.7
Feb, 181 143 82 94.3 .8 9.3 147 13 91.2
Mar. 187 142 84 94.0 1.5 9.2 145 13 91.0
Apr. 189 136 8.4 93.8 2.1 9.1 145 12 91.7
May 220 108 7.2 93.3 18 8.5 144 10 93.0
June 193 110 6.7 93.9 1.7 7.9 148 10 93.2
July 195 112 5.6 95.0 14 7.8 147 8 94.6
Aug. 200 103 4.9 95.2 1.4 74 151 9 84,0
Sept. 181 119 44 96.3 1.2 75 124 7 94.4
Oct. 180 130 6.0 95.4 1.0 7.9 152 9 94.1
Nov. 177 145 6.5 95.5 1.0 8.4 142 12 91.5
Dec. 182 139 79 94.5 19 8.9 142 14 90.1
Average 188 129 7.0 94.6 1.8 84 144 11 92,4
3650 State or Iuuivois Exameir No. 45-A.
Tue Sanxitary Districr oF CHIcAgo
CarLuMET SEWAGE TREATMENT WORKS
Frow, B.0.D., D.O. axp SuspENDED SoLIDS
1940
5-Day B.0.D. Suspended Solids
Dissolved
% Oxygen Y
Flow Raw Reduc- Outfall Raw Reduc
Month M.G.D. Sewage FEffluent tion Sewer Sewage IEffluent tion
Jan. 67 125 10 92.0 84 121 14 884
Feb. 72 118 9 92.4 8.5 123 12 90.2
Mar. 62 106 9 91.5 8.7 123 13 89.4
Apr. 61 101 9 91.0 8.6 120 11 90.9
May 70 87 9 89.7 83 118 12 89.8
June 70 968 8 91.6 76 126 11 91.3
July 63 98 8 91.8 7.3 119 10 91.6
Aug. 66 98 9 90.8 72 128 10 92.2
Sept. 64 108 10 90.7 7.5 117 10 915
Oct. 66 104 12 88.5 75 120 15 884
Nov. 70 123 17 86.1 79 111 10 91.0
Dec. 76 115 11 90.4 84 120 12 80.0

Average 67 107 10 90.7 8.0 121 12 90.1
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3652 State orF InLizvors ExmaisiT No. 46-A.

Tae SaniTary District oF CHICAGO
West SipE SEWAGE TREATMENT WORKS
Frow, B.0.D., D.O. aNp SusPENDED SoLIDs

1940
5-Day B.0.D. Suspended Solids
Dissolved

v Oxygen %o
Flow Raw Reduc- Outfall Raw Reduc-

Month M.G.D. Sewage Effluent tion Sewage Effluent tion
Jan. 168 129 62 51.9 152 65 572
Feb. 187 118 67 43.2 141 72 48.9
Mar. (a) 348 132 74 44.0 178 85 52.2
Apr. (b) 394 137 5 45.2 171 85 50.2
May (c) 437 109 55 49.5 163 73 65.2
June (d) 391 133 64 51.9 217 74 61.3
July (e) 449 123 60 51.2 178 75 57.8
Aug. (f) 449 116 48 58.6 182 58 68.1
Sept. (g) 383 130 54 58.5 4.6 193 67 65.3
Oct. (h) 371 141 GO 57.4 5.1 214 71 66.8
Nov. (1) 374 142 k(3 47.2 5.3 192 86 55.2
Dec. (3) 385 - 128 76 40.6 8.6 167 84 49.7
Average (k) 362 128 64 50.0 5.9 179 75 58.0
(a) Prel. sludge received from SW. Wks. 4 M.G.D,, equivalent to 37 p.p.m. susp. solids.
(b) Prel. sludge received from SW. Wks. 4 M.G.D., equivalent to 38 p.p.m. susp. solids.
(c) Prel. sludge received from SW. Wks. 5 M.G.D., equivalent to 55 p.p.n. susp. solids.
(d) Prel. sludge received from SW. Wks. 6 M.G.D., equivalent to 79 p.p.m. susp. solids.
(e) Prel. sludge reccived from SW. Wks. 6 M.G.D., equivalent to 67 p.p.m. susp. solids.
(f) Prel. sludge received from SW. Wks, ¢ M.G.D., equivalent to 65 p.p.m. susp. solids.
(g) Prel. sludge received from SW. Wks. 7 M.G.D., equivalent to 68 p.p.m. susp. solids.
(h) Prel. sludge received from SW. Wks. 7 M.G.D., equivalent to 69 p.p.m. susp. solids.
(1) Prel. sludge reccived from SW. Wks. 6 M.G.D., equivalent to 43 p.p.m. susp. solids.
(3) Prel. sludge reccived from SW. Wks. 5 M.G.D., equivalent to 34 p.p.m. susp. solids.
(k) Prel. sludge received from SW. Wks. 5 M.G.D., equivalent to 46 p.p.m. susp. solids.
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3654 StateE oF ILuiNois Exmisir No. 47-A.

Tae Sanirary Districr or CHIcAGo
SourrwEsT SEWAGE TREATMENT WORKS
Frow, B.0.D., D.O. axp SuspENDED SoLDs

1940
5-Day B.O.D. Suspended Solids
Dissolved
%o Oxygen %

Flow Raw Reduc- Outfall Raw Reduce-
Month M.G.D. Sewage Effluent tion Sewage Effluent tion
January 287 151 13 91.3 8.6 217 15 93.1
February 267 142 10 93.0 83 194 14 92.8
March (a) 197 — 26 —_ 9.5 34
April  (b) 252 172 62 64.0 74 242 63 74.0
May (e) 310 142 58 59.1 6.0 203 62 69.4
June (d) 365 154 71 53.8 42 191 69 63.8
July (e) 287 151 44 70.8 4.2 187 43 77.0
Aug. (f) 840 134 52 61.1 5.1 188 56 70.2
Sept. (g) 358 141 45 68.1 5.1 170 45 3.6
Oct. (h) 361 152 53 65.1 5.6 220 58 73.6
Nov. (i) 374 188 13 61.2 84 215 79 63.3
Dec. (j) 358 193 102 471 8.5 211 105 50.2
Average (k) 313 156 51 67.3 8.6 203 54 734

(a) Complete Treatment on 161
(b} Complete Treatment on
(¢) Complete Treatment on 142
(d) Complete Treatment on
{e) Complete Treatment on 168
(f) Complete Treatment on 176
(g) Complete Treatment on
(h) Complete Treatment on 248
(i) Complete Treatment on
(j) Complete Treatment on 139
(k) Complete Treatment on 192 1\
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3674 State or ILrivois Exmisir No. 62.

Sanirary District oF CHICAGO
Diversion FrOM LagRe MicHIGAN

Total from Diversion
Total Des Plaines Lake Chicagoand from
Average River Michigap Domestic Calumet Lake Precipitation
Year Month Monthly Inflow Watershed Pumpage  Rivers Michigan U.ofC.
1

2 3 4 5 6 7
CFS CFS CFS CFS8 CFS CFS Inches
1938—Jan. 6408 20 6388 1589 520 4279 2.02
Feb. 7422 63 7359 1554 789 5016 211
Mar. 7607 25 7582 1534 868 5180 3.51
April 7686 22 7664 1529 1006 5129 2.20
May 6311 13 6298 1563 460 4275 © 3.98
June 6701 28 6673 1649 1009 4015 6.78
July 6814 305 6509 1761 776 3972 3.90
Aug. G740 11 6729 1808 501 4420 212
Sept. 7247 25 7222 1683 1814 3725 5.29
Oct. 5512 11 5501 1577 194 3730 0.77
Nov. 5861 9 5852 1514 125 4213 0.95
Dec. 5469 9 5460 1491 138 3831 1.18
Average 6648 45 6603 1604 683 4316
Total 34.81
1939—Jan, 2911 10 2901 1488 251 1162 2.22
Feb. 3989 40 3949 1504 1829 616 1.98
Mar. 3200 31 3169 1515 1250 404 2,96
April 2718 23 2695 1689 868 138 3.22
May 2623 18 2605 1532 906 167 3.66
June 4227 16 4211 1669 1986 556 5.13
July 2880 7 2873 1878 501 494 2.74
Aug. 2902 3 2899 1801 397 701 147
Sept. 2826 0 2826 1733 238 855 0.49
Oct. 3022 4 3018 1619 197 1202 1.79
Nov. 2820 4 2816 1518 131 1167 0.95
Dec. 3469 4 3465 1487 116 1862 0.90
Average 3132 13 3119 1620 722 7
Total 27.51
1940—Jan. 2949 19 2930 1566 257 1107 1.25
Feb. 2802 36 2760 1538 432 796 0.89
Mar, 3167 68 3099 1521 582 996 241
April 3026 66 2960 1523 292 1145 317
May 3344 118 3220 1528 837 861 516
June 2876 53 2823 1662 567 594 131
July 3609 38 35671 1854 360 1357 1.29
Aug. 3923 47 3876 1750 307 1819 3.95
Sept. 3125 32 3093 1673 119 1301 031
Oct. 3186 27 3169 1525 159 1475 3.26
Nov. 2824 24 2800 1459 138 1203 2.36
*Dec. 2618 68 2550 1448 304 798 1.30
*Average 3138 49 3089 1592 363 1134
{Dec. 9990 41 9949 1501 225 8223 0.08
fAverage 3319 49 3270 1589 363 1318
Total 26.74

* BExcept period Noon of Dec. 2nd to noon of Dec. 12th
1 Noon of Dec. 2nd to noon of Dec. 12th
t Year
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3677 State oF IrLinois Examsir No. 63.

ANALYSES oF Sampres FrRoM MaiN CHANNEL AND
ILLinors River

Averace MonTtHLY REsuLnts, Sepr.-DEc., 1940

(Complete Data in Record, Exhibits 31 to 36, and

Page 1840)
1940
-—Dissolved Oxygen—- -—-2758-day B.0.D.——  ——Temperature——
P.P.M. P.P.M. Deg. C
Station Sept. Oct. Nov. Dec. Sept. Oct. Nov. Dec. Sept. Oct. Nov. Dec.
Lake Michigan 88 9.8 119 141 09 10 15 16 18 15 8 3
Damen Ave. 42 49 79 114 356 45 44 39 19 15 7 3
Summit 03 05 3.2 7.5 21 22 30 29 21 18 10 8
Lockport 01 02 0.8 4.9 143 141 136 247 22 19 11 4
Marseilles 44 54 93 114 31 37 48 56 21 17 8 b
Chillicothe 6.8 73 104 122 47 48 39 42 21 18 7 3
1820 MonLmany Exaisir No. 1
Tar SaniTary District or CHICAGO (1)
ExcineEriNG DEPARTMENT
Subject: Determination of Chlorine Demand—
Main Channel
Computation: July 2 and 3, 1940.
Parts per Million
July 2, 1940—— ——July 3, 10—

Time Damen Ave. Summit Damen Ave. Summit Lockport

9:00 A M 21 5.0 2.0 4.6 3.7

9:30 1.6 5.0 2.0 4.5 3.7
10:00 1.6 4.5 2.3 4.0 3.7
10:30 13 4.5 2.3 3.5 3.7
11:00 1.6 5.5 2.0 4.0 5.0
11:30 1.8 5.0 2.0 4.0 5.0
12:00 1.6 4.0 2.3 4.5 5.0
12:30 P.M. 23 4.0 2.3 4.0 5.0

1:00 2.3 3.0 2.3 5.0 5.0

1:30 23 4.0 2.0 4.0 6.2

2:00 2.0 4.0 2.3 4.6 5.0

2:30 2.0 4.0 2.3

3:00 2.3 4.0 2.3
Average 1.9 4.4 2.2 4.2 4.6
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MorLman ExaisiT No. 8.
EprtoriaL.
Oxveen DEMAND oF SLUDGE DEPOSITS.

The most objectionable feature of a grossly polluted
stream is the presence of floating, gas-lifted sludge,
foul in odor and nauseous in appearance. Abatement
of stream pollution should always be directed first to
the removal from sewage of the settleable solids, and
second to the reduction of the B.O.D. of the clarified
sewage. Although it is generally accepted that clarifi-
cation accomplishes about 35 per cent reduction of
B.0.D. and complete treatment 90 per cent, the actual
benefit to the stream by clarification may greatly ex-
ceed 35 per cent, particularly in the early months of
summer.

Stabilization of sewage sludge deposits on stream
beds is accomplished at the expense of the dissolved
oxygen of the supernatant water. The well-known ac-
celerating effect of comparatively small increases in
temperature on the rate of oxygen demand of sewage
also applies to sludge, and when the water tempera-
ture reaches 15 to 20 degrees Centigrade in June, a
sudden increase in the oxygen requirement of sludge
deposits occurs. For a few weeks the sludge deposits
may erupt violently and the river surface may be cov-
ered with a carpet of bubbling sludge. Later in the
summer, the water temperature may reach 30 degrees
Centrigrade, and as the temperature mounts, the
sludge continues to putrefy, although not with the ex-
plosive violence associated with the onset of summer
weather.

For a long time it has been known that the oxygen
demand of freshly settled sewage sludge is far greater



o1

than that of digested sludge, or of stream deposits
several years old, but there have been comparatively
few investigations of the rate of B.0.D. of sludge.
In the past few years, however, attention has been
directed toward this subject at a number of research
laboratories in the United States. Results of investi-
gations of B.0.D. of sludge and river mud have been
reported by Rudolfs, Fair, Theriault and Baity, the
latter in this issue (page 539). Studies have also been
under way since 1935 in the laboratories of the Sani-
tary District of Chicago and undoubtedly similar work
has been carried on elsewhere.

Dr. Baity’s paper on the results of his work at
Harvard in 1925 is very interesting, and he has studied
more phases of the problem, at one time, than other
investigators. He started with raw sewage sludge,
with a high volatile content, and with very thin layers,
ranging from .089 to 4.0 centimeters in depth. The
experiments were carried on for only 36 days. As Dr,
Baity states, it is recognized that this period was too
short to establish many factors related to the long-time
incubation required for the complete stabilization of
sludge deposits of appreciable depth. The curve of
oxygen in his Fig. 2 is ended with the statement
“oxygen demand essentially satisfied,”” but it seems
to the writer that this conclusion is subject to doubt,
and if the tests had been continued, the oxygen demand
might have continued indefinitely, and the total after a
year or two might have been double the 36-day total.

Other studies, on somewhat different bases, and with
deeper layers of sludge, have been continued to 400
days (Rudolfs) and 700 days (Sanitary Distriet of
Chicago). The results of Dr. Rudolfs’ study are given
in an abstract in this issue (page 636). A somewhat
casual consideration of the results of both studies

shows the following:
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Mgm, 5-day B.O.D. per Gm.

Days at Volatile Solids
20 deg. C. Rudolfs San. Dist, Chi.
G ... 540 ....... ...l 380
40 ...l 380 ...l 270
80 ... 320 ...l 210
120 ... ve 270 . ... 170
200 ... L 190 ..., 140
400 ... ... ... 116 ... 105
600 ................ U 97
700 ... ..., P 96

The rate after 40 days was approximately 70 per
cent of the initial rate in both cases, while even after
400 days, the rate was still 20 to 28 per cent of the
initial. During a summer period of about 120 days,
the rate might therefore decrease to about half the
initial. During the following winter the sludge would
remain practically dormant, and through the following
summer the rate would again decrease to about one-
half of the initial rate of the second year. After this,
the rate would apparently remain more or less con-
stant for a number of years, at 100 mgm. 5-day B.0.D.
per gm. of volatile solids. A number of well-digested
sludges from the Illinois River have averaged around
this value. The sludge beds studied by Rudolfs, in the
Connecticut River have below Springfield, Massachu-
setts, also averaged approximately 100 mgm. per gm.
volatile solids.

Dr. Baity gives a 10-day B.0.D. for the Brockton
sludge of 244 mgm. per gm. volatile solids, equivalent
to approximately 180 mgm. on a 5-day basis. This is
lower than the values found by Rudolfs and the Sani-
tary District of Chicago for fresh sewage sludge, but
higher than has been reported for sludge from river
bottoms.

Notwithstanding these variations, which may be
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ascribed to the effect of different techniques, the fact
remains that a procedure is being developed and data
are being accumulated that will enable us to evaluate
the effect of sludge deposits in stream studies. Even
with sewage treatment, sludge banks will be formed
from storm-water discharge. With data based on the
organic content of sludge, we can in time evaluate the
influence of such deposits.

The influence of sludge in the lower reaches of the
Illinois River has been discussed briefly by Wisely,
who states on page 569 of this issue that in the stretch
from Mile 162 to Havana (Mile 120), 50 per cent of
the total oxygen demand was exerted by sludge de-
posits. The Board of Review of the Sanitary District
of Chicago estimated that the sludge deposits in the
upper Illinois River exerted an oxygen demand in
summer that was equivalent to the total flow of sewage,
thus doubling the load on the oxygen resources of the
river.

The consensus of those who have studied the oxygen
demand of sewage sludge seems to be that by far the
greatest source of deoxygenation is caused by freshly
settled sludge, deposited during the winter months and
throughout the current summer. Such deposits, when
allowed to pass through another winter, will show a
greatly reduced rate of demand during the second sum-
mer. Dr. Imhoff once suggested to the writer that
under some conditions it might be desirable to skim
off the surface of lake bottoms early in the spring,
in order to remove sludge deposited during the pre-
vious winter. Such vacuum cleaning has not been ac-
complished, so far as the writer knows, but there is a
great deal of significance in this suggestion.

Tt is fortunate that so many investigators are study-
ing the oxygen demand of sludge deposits, with refer-
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ence to stream conditions, and our efforts to abate
stream pollution will be on a sounder foundation when
we have more information on this important subject.

[
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MorLmax Exmisir 14b.

Tasre 1.

ANALYSES AT LOCKPORT AND Diversron, 1940.

Total
Dissolved Flow at
Oxygen Diversion Lockport
Month P.P.M. C.F.S. C.F.8.
1940 Average Average Average
Jan. ..., 1.8 1364 2949
Feb. ... . 0.4 1228 2802
Mar. ......... i, 1.0 1578 3167
Apr. L 0.2 1437 3026
May ...........cocviiiii... 0.1 1698 3344
June ...l 0.0 1161 2876
July ... 0.0 1717 3609
Aug. ..o 0.1 2126 3923
Sept. ..., 0.1 1420 3125
Oct. ...t 0.2
Nov., ..o
Dee. .o

Morarmax Exuisrr 14c.

Tasrzr I1.
Prorosep INCREASE OoF DIVERSION.

AoruaL INcrEASE To BE MODIFIED IN ACCORDANGE WITH
Resvrrs or Santrary DisTricT ANALYSES SUBMITTED
To U. S. ENGINEERS.

Year 1941.

Cusic Feer Per SECOND.

Total
Flow at
Budgeted Lockport
Diversion Additional (At 1,650
Month (By H.P. Diversion Total C.F.S.
1941 Ramey) Proposed Diversion Sewage)
Jan. ... 1,150 0 1,150 2,800
Feb., ...........vov... 1,150 0 1,150 2,800
Mar. .................. 1,150 0 1,150 2,800
Apr. ... 1,150 1,000 2,150 3,800
MEBY oivniinnnnennnn. 1,250 3,000 4,250 5,900
JUDE i, 2,150 5,000 7,150 3,800
July oo 2,150 8,000 8,150 9,800
AUZ. oot 2,150 5,000 7,150 8,800
Sept. ..., 2,150 3,000 5,150 6,800
Oct. ... ..., 1,250 1,000 2,250 3,900
Nov. ..oiiiiinninnnn.. 1,150 0 1,150 2,800
Dec. .o.iiiiiiiiinann. 1,150 0 1,150 2,800
Total .......cvveevven. 18,000 24,000 42,000 61,800

Average for Year..... 1,600 2,000 3,500 5,150
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MorLmax Exaisrr 14d.
Tasre IT1.
Prorosep InCrEASE oF DIVERSION.

AcrvuaL InoreEasE To Be MoDIFIED IN ACCORDANCE WITH
Resurrs oF SANITARY DISTRICT ANALYSES SUBMITTED
7o U. S. ExGINEERS.

YEear 1942,
Cusic Feer PEr SEconb.

Total

Flow at

Budgeted Lockport

Diversion Additional (At1,650

Month (By H.P. Diversion Total C.F.S.

1941 Ramey) Proposed Diversion Sewage)
L E: 5 + VO 1,150 0 1,150 2,800
Feb. ....covviiiiiinnnn 1,150 0 1,150 2,800
Mar, ... 1,150 0 1,150 2,800
ADr. ot 1,150 0 1,150 2,800
May ..ooviviiiiien 1,250 2,000 3,250 4,900
June .........iii.ee.n 2,150 4,000 6,150 7,800
July ......oviiiiiiin, 2,150 5,000 7,150 8,800
Aug. ..o 2,150 3,000 5,150 6,800
Sept. ..., 2,150 1,000 3,150 4,800
OcCt, . vviieiiiiiinens 1,250 0 1,250 2,900
Nov., .vivviiiiiinnnnnn 1,150 (1] 1,150 2,800
Dec, ..vvviiiiinniine, 1,150 0 1,150 2,800
Total .......voevvennn. 18,000 15,000 33,000 52,800
Average for Year...... 1,500 1,250 2,750 4,400

35635 MorLMaNn ExuisIT 14-E.

Basis ror EsTiMmaTing AppiTioNaL Diversion NEEDED IN
SuMMER FOR AMELIORATING CoONDITIONS IN BranpvoN
PooL.

(By F. W. Mohlman.)

1. Table I and Chart I show results of analyses
for dissolved oxygen, and flow of water at Lockport in
1940. The October results are available only through
Oct. 20, 1940. The dissolved oxygen results have
started to increase, with an average of 0.5 p.p.m. on
Oct. 15th.
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2. Table II and Chart II show the diversion in
1941 budgeted to provide as much dilution as possible
in summer, plus an estimated additional diversion ex-
tending from April through October. The increase
extends up to 6,000 c.f.s. in July, but the total pro-
posed additions average only 2,000 cu. ft. per second
on an annual basis which added to the authorized 1,500
cf.s. gives a total annual average of 3,500.

It is impossible to estimate the exact amount of
increased diversion that will be needed in the summers
of 1941 and 1942, therefore, it is proposed that the
increases be based on the results of the actual analyses
made by the Sanitary Distriet hourly, and now fur-
nished to the U. S. Engineers in Chicago as monthly
averages. The results could be transmitted daily, and
as soon as the dissolved oxygen began to approach
zero, next April, the diversion would be increased
within the limits of suggested increases shown in the
table and chart. The amount of additional diversion
required would increase markedly in June, reaching
a maximum in July, thereafter decreasing.

3. Table III and Chart ITI show suggested in-
creases in diversion in the summer of 1942. The total
increases shown average only 1,250 c.f.s. on an annual
basis, which added to the 1,500 authorized gives a total
annual average diversion of 2,750 c.f.s.

As a temporary working basis to avoid nuisance
during 1941 and 1942, it is proposed that a minimum
dissolved oxygen content of one part per million be
maintained in Brandon Pool, as determined hourly at
the outlet of the pool.

Actual chemical analyses, made in the summers of
1941 and 1942, will provide a much safer criterion for
determining the increase of diversion needed for those
years than estimates which can be made at the present
time.
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3596 MosLmax Examir No. 17.
SvMmary AND CONCLUSIONS.

Rerort on THE FrLusHING HXPERIMENT AUTHORIZED BY
U. S. SurremME CoUrT.

The flushing experiment authorized by the U. S.
Supreme Court extended from noon on December 2,
1940 to noon on December 12, 1940. During the test
the total flow at Lockport averaged 9,973 c.f.s. and
the diversion (How at Lockport less water pumpage
in the Chicago area) 8,430 c.f.s. This was the maximum
flow capacity of the Drainage Canal at the time of the
test.

Samples were collected at fourteen stations, the most
important being those at Cass St., Joliet, just above
Brandon Pool, and at Brandon Bridge, just below
Brandon Dam. A total of 8,970 analyses were made.

The suspended solids test shows the amount of
sludge suspended in and carried along with the cur-
rent. During the 10-day test a total of 84,010 tons of
total suspended solids, on the dry basis, of which
27,067 tons were organie, were ecarried into Brandon
Pool. During the same period a total of 21,123 tons
of total suspended solids (dry basis), of which 7,512
were organie, were carried out of the Pool. The dif-
ferences, 62,887 tons of total and 19,555 tons of organic
solids, settled in the Pool. The amount that settled
was 75 per cent of the total and 72 per cent of the
organic solids. Therefore the test did not scour
solids out of Brandon Pool, but resulted in deposition
of large tonnages in the Pool. However, the solids
washed out of the Pool were slightly higher in per
cent of organic matter than those which entered, as
the incoming total solids contained 32 per cent volatile
matter and the outgoing solids contained 35.6 per cent.
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The results of the determinations of biochemical
oxygen demand showed a reduction of 52.8 per cent
from Cass St. to Brandon Bridge. Therefore 47.2
per cent was carried out of the Pool. This indicates
that putrescible organic matter was scoured out of the
Pool to a greater extent than shown by the record of
the total and volatile suspended solids.

Samples were collected and soundings made of the
sludge on the bottom of Brandon Pool, before and
after the test. Soundings indicated a fill of 2 to 23 ft.,
equivalent to about one-half million cubic yards of wet
sludge. Analyses showed that the sludge had a higher
avidity for oxygen after the test than prior thereto.
Therefore the potential ability of the sludge to create
odors in the Pool has not been lessened. Throughout
the winter the sludge lies dormant because the tem-
perature is too low to generate the foul gases which
produce odors.

The level of Brandon Pool at the Dam was lowered
one-half foot to induce the flow of 10,000 cf.s. A
further lowering in the Pool level of about one foot
on December 7 may have been the cause of a slight
increase in the solids discharged from the Pool. How-
ever, even on this day 5,680 tons of suspended solids
entered the Pool and only 2,861 tons were discharged.

The increased velocity in the Main Channel scoured
out a surprisingly large tonnage of sludge. With
cleaner bottom conditions in the Main Channel from
Chicago to Lockport, it is probable that the oxygen
demand at Lockport will be somewhat less than if
the test had not been made. The results show that
the concentrated 10-day effort carried out of the Main
Channel about 245 times as much organic sludge as
would normally be transported in one dry-weather
winter day with 1,500 c.f.s. diversion, and 94 times as
much organic sludge out of Brandon Pool.
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During the test some 5,365 tests were made for dis-
solved oxygen. This indicator of purity was nearly
zero at Lockport prior to the test, and increased grad-
nally during the test to a maximum of 10.0 parts per
million. The day after the test concluded, 10.7 p.p.m.
" was found, which quickly dropped to around 1.0 p.p.m.
At the lower end of Brandon Pool the dissolved oxygen
also increased to a mazimum of 10.3 p.p.m. on the last
day of the test, and thereafter dropped to an aver-
age of 0.9 p.p.m. on December 17. This rapid de-
erease, together with the observation of gas ebullition
from the Pool when samples were collected on Decem-
ber 27, plus the fact of increased deposits of sludge of
more putrescible character, leads to the conclusion that
with the approach of warm weather, Brandon Pool
will again become foul and odorous. The dissolved
oxygen at Lockport will certainly drop to zero long
before the summer of 1941 unless the diversion of
water from Lake Michigan is increased progressively
as the temperature of the water increases.

The more putrefactive sludge deposited in Brandon
Pool during the test will begin to decompose in the
early summer more intensively than the older sludge
present at the bottom of the Pool before the test was
made. The foul and odorous putrefaction will be con-
centrated in the Pool unless relieved by diversion of
sufficient water from Lake Michigan to maintain at
least 1.0 p.p.m. of dissolved oxygen in the Wate.r at
the lower end of the Pool, as requested in the modified
petition of the State of Illinois.

The effect of the test on the Illinois River was
measured by samples and analyses at Marseilles,. 45
miles below Lockport, and at Chillicothe, 112 mqes
below. The results showed only a very moderate M-
crease of suspended solids and oxygen demand. The
increase of suspended solids at Chillicothe wa$ mostly
clay or silt.
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Trae Sanitary DisTricT o CHICAGO.

REePorT ON THE F'LUSHING EXPERIMENT AUTHORIZED BY
U. S. SurreME COURT.

DeceEmBER 2-12, 1940.

By F. W. Mohlman,
Director of Laboratories.

The flushing experiment authorized by the U. 8.
Supreme Court started at 12 noon Monday, Deec. 2,
1940, and ended at 12 noon Thursday, Dec. 12, 1940.
The average flows in the Main Channel and Des Plaines
River, and the diversion from Lake Michigan, from
noon to noon for several days before the test, for
the ten days of the test, and for several days there-
after, were as follows:

DISCHARGE AND DIVERSION.

Cubic Feet per Second

Des Plaines

Date Diversion River
1940 Main Channel Metropolitan from Lake ( Enters Below
Noon to Noon at Lockport Pumpage Michigan Lockport)

Before Test

Nov. 27-28 2,866 1,497 1,369 97

28-29 3,214 1,498 1,716 : 87

29-30 2,849 1,488 1,361 80

30- 1 2,994 1,432 1,562 5

Dec. 1- 2 2,708 1,450 1,258 70
During Test

Dec. 2- 3 10,770 1,539 9,231 %

3- 4 9,828 1,566 8,262 75

4- 5 10,246 1,554 8,692 70

5 6 9,857 1,550 8,307 a7

8- 7 9,645 1,657 8,088 65

7- 8 9,679 1,486 8,193 5

8-9 9,949 1,498 8,451 98

9-10 9,843 1,565 8,278 112

10-11 9,819 1,653 8,266 127

11-12 10,090 1,551 8,639 155

After Test

Deec. 12-13 3,772 1,641 2,231 175

13-14 2,643 1,523 1,020 160

14-15 2,356 1,466 890 135

15-16 4,534 1,545 2,989 115

16-17 3,148 1,637 1,611 90

Note: Des Plaines River enters below Lockport, but above Cass St.
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The flow at Cass Street (Joliet) and at Brandon
Dam was the sum of the flows from the Main Channel
and Des Plaines River.

Samples were collected and analyses made at prac-
tically all stations, from noon Nov. 27, 1940, until noon,
Dec. 17, 1940. The most important stations were those
at Cass St. and at Brandon Bridge, the latter being
about a thousand feet downstream from Brandon Dam.
Results of analyses at Cass St. showed the condition
of the water just above Brandon Pool, and those at
Brandon Bridge showed the condition just below the
Pool. Samples at Lockport were collected from the
Main Channel at the Ninth Street Bridge, some 8,800
feet above the Power House.

Upstream from Lockport, samples were collected

in Chicago as follows:

Locks, Mouth of Chicago River

North Branch, Chicago Ave.

South Branch, Eighteenth St.

South Branch, Halsted St.

Main Channel, Damen Ave.

Main Channel, Kedzie St.

Main Channel, Summit

Downstream from Brandon Bridge, samples were

collected from the Illinois River at Marseilles and
Chillicothe. Nine special samples were collected daily,
from Dec. 6 to 17, in Brandon Pool above the Dam,
for determination only of dissolved oxygen.

The sampling schedule at the more important sta-
tions comprised collection of samples for suspended
solids hourly; for dissolved oxygen hourly; for bio-
chemical oxygen and turbidity every four hours. The
total number of analyses made was approximately as
follows:



Dissolved Oxygen .........ccvvvininennn. 5,365
Suspended Solids ........c.cveviiininnnn.n 2,285
BOD. o e 727
Turbidity ....covviiiiiiiiiiiiiiin e 573
Sludge Analyses ............cccvvnvninn.. 20

8,970

SusrexnpED SoLips AND TURBIDITY.

As the purpose of the test was to flush sludge out
of the Main Channel and Brandon Pool by increasing
the velocity, determinations of suspended solids, and
especially volatile suspended solids, were of particular
importance. Therefore hourly samples were collected
at Lockport, Cass St., Brandon Bridge and Marseilles,
and at less frequent intervals at Summit, Chillicothe
and other stations.

Determinations of turbidity were made at intervals
of four hours, or less often. The results are of little
significance because the solids transported by the in-
creased velocities were for the most part too coarse
to be measured as turbidity, but their actual concen-
tration was shown by the results of suspended solids
determinations.

SuspPeENDED SoLIDS.

Lockport, Cass St., Brandon Bridge. The results
for 24-hour averages, in parts per million, are shown
in Tables I, IT, and III, and individual hourly results
are plotted in Fig. 1 for Cass St. and Brandon Bridge.

Results in tons per 24 hours are shown in Tables IV,
V, and VI.
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Averacge 24-Houvr REesuLts

Tare SaNiTary DistricT oF CHICAGO
Maix CEANNEL AND IrrINOIs RIVER

Parrs pErR MILvioN

DissoLvep OxyeeEx anp OxvGEN DEMANDS
AND

SuspPeNDED SoLIDS

Station Lockport Dates Nov. 27-Dec. 17, 1940
Tasix 1.
Oxygen Demand
Dis- Diss. 20° C., p.p.m. Susp. Solids
charge Temp. Oxygen
Date Hour Sec. Ft. C° p.p.m. 5 Days Total Volatile
Results Before Test
1P.M.

Nov. 27-28 12 Noon 2,866 7.0 1.2 14.8 16 8
28-29 3,214 6.6 0.7 16.4 19 8
29-30 2,849 6.7 0.6 16.8 17 11
30- 1 2,994 6.9 0.8 13.0 15 8

Dec. 1-2 2,708 6.9 0.5 155 18 10

Results During Test
Dec. 2-3 10,770 5.0 1.6 55 327 83
3- 4 9,828 3.5 5.6 59 491 168
4-5 10,246 3.5 6.6 46 489 147
5- 6 9,857 2.5 8.0 35 319 116
6 7 9,645 3.0 8.7 32 264 108
7- 8 9,679 3.0 9.2 27 193 65
8 9 9,049 3.5 9.7 179 179 53
9-10 9,843 3.5 9.8 20 172 60
10-11 9,819 25 9.9 21 161 53
11-12 10,090 3.0 10.0 20 148 47

Results After Test

Dec. 1213 3,772 2.5 10.7 12.5 48 17
13-14 : 2,543 2.0 10.2 12,7 19 8
14-15 2,356 2.5 7.9 15.1 17 8
15-16 4,534 3.0 3.1 22 39 20
16-17 3,148 2.5 2.6 18.0 23 13
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AveraGge 24-Hour ResvuLts

Tae Sanirary DistrIcT or CHICAGO
Maixy Cuanxer anp Ivninois River

Parts pEr MILrioN

Dissorvep OxveeEn axD OxycEN DEMANDS
AND

SuspENDED SoLIDs

Station Cass St. Dates Nov. 27-Dec. 17, 1940
Tasie II.
Oxygen Demand
Dis- Diss. 20° C., p.p.m. Susp. Solids
charge Temp. Oxygen |
Date Hour Sec. Ft. C€° p.p.m. 5 Days Total Volatile
Results Before Test
1P.M.

Nov. 27-28 12 Noon 2,963 T 19 13.0 — —
28-29 3,301 5.5 0.6 22.0 — —_
29-30 2,929 8.5 0.6 17.3 21 12
30- 1 3,069 6.9 0.6 15.6 22 13

Dec. 1- 2 2,778 5.6 11 134 20 11

Results During Test

Dec. 2-3 10,845 4.0 0.7 59 440 89

3- 4 9,903 2.0 4.3 61 504 184
4- 5 10,316 3.5 5.2 47 482 168
5- 6 9,924 3.0 6.8 34 379 138
6 7 9,710 4.5 75 31 282 95
7- 8 9,754 4.0 84 26 216 74
8- 9 10,047 4.5 8.8 17.0 216 71
9-10 9,855 4.5 8.8 20 198 64
10-11 9946 45 8.0 21 188 61
11-12 10,245 5.0 8.9 194 177 57
Results After Test

Dec. 12-13 3,847 4.5 9.7 124 83 25
13-14 2,703 4.0 10.0 9.2 80 13
14-15 2,491 4.5 8.6 14.8 28 14
15-16 4,649 1.5 3.9 18.8 46 24

1817 3238 45 23 185 30 16
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Averace 24-Hour Resurts

Tre Savirary District or CHIcAGO
Mary CEANNEL aND ILninois River

Parts pER MrrLION

Dissorvep OxyveeNn anD Oxveen DEMANDS
AND

SUSPENDED SoLIDS

Station Brandon Bridge Dates Nov. 27-Dec. 17, 1940
TasLe I1I.
Oxygen Demand
Dis- Diss. 20° C., p.p.m. Susp. Solids
charge Temp. Oxygen
Date Hour Sec. Ft. C° p.p.m. 5 Days Total Volatiile
Results Before Test
1P.M.

Nov. 27-28 12 Noon 2,963 5.9 9.4 8.8 19 12
28-29 3,301 5.9 8.5 11.8 18 11
29-30 2,929 6.5 8.4 15.3 14 10
30- 1 3,069 7.3 8.1 135 15 9

Dec. 1- 2 2,778 6.3 85 11.5 14 7

Results During Test
Dec. 2-3 10,845 5.0 81 13.9 0% 18
3-4 9,903 2.5 10.3 14.5 65 23
4- 5 10,316 3.0 11.0 16.9 73 24
5- 6 9,924 3.5 114 154 91 37
6- 7 9,710 4.0 11.4 18.5 79 - 31
7- 8 9,754 4.0 11.5 224 109 37
8- 9 10,047 4.5 11.9 14.3 78 28
9-10 9,955 4.5 12.2 12.6 68 25
10-11 9,046 3.5 12,2 16.1 64 21
11-12 10,245 4.0 121 14.9 ki 34

. Results After Test

Dec. 12-13 ’ 3,947 4.0 12.2 12.0 31 13
13-14 2,703 3.5 12.7 9.2 21 6
14-15 2,491 3.5 12.0 121 23 10
15-16 4,649 4.5 9.9 17.9 36 19
16-17 3,238 4.5 8.8 18.7 48 20
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Averace 24-Hour REesuLts

Trar Sanitary District oF CHICAGO
Marmx CEanNEL AND ILLiNoIs RIvER

Toxs pEr 24 Hgr.

Dissorvep OxyceN anp Oxvgexn DEMANDS
AND
SusPENDED SoLips

Station Lockport Dates Nov. 27-Dee. 17, 1940
TasLe IV.
Discharge Diss. Tons per 24 Hr,
Date Sec. F't. Oxygen Oxygen
Demand Suspended
20° C., p.p.m. Solids

5 Days Total Volatile

Results Before Test
Nov., 27-28 2,866 9.2 114 124 62
28-29 3,214 6.1 142 1685 69
29-30 2,849 3.8 130 132 85
30- 1 2,094 8.5 105 121 85
Dee. 1-2 2,708 3.6 113 131 73
Total 14,631 29.2 604 673 354
Avg. 2,926 5.8 121 135 71
Results During Test
Dec. 2-3 10,770 46.4 1,596 9,490 2,408
3- 4 9,828 148.4 1,562 13,000 4,450
4- 5 10,246 182.1 1,269 13,490 4,057
5- 6 9,857 212.5 928 8,470 3,080
8- 7 9,645 228.0 832 6,860 2,810
- 8 9,679 240.0 704 5,035 1,895
8- 9 9,949 260.0 474 4,800 1,421
9-10 9,843 260.0 531 4,665 1,592
10-11 9,819 262.0 556 4,260 1,401
11-12 10,090 272.0 544 4,020 1,276
Total 99,726 2,109.4 8,996 73,990 24,190
Avg. 9,973 211 900 7,400 2,420
Results After Test
Dec. 12-13 3,772 108.8 127 478 173
13-14 2,643 70.0 87 130 41
14-15 2,356 50.1 96 108 51
15-16 4,534 37.9 269 476 244 (Rain)
16-17 3,148 22.0 153 195 110
Total, 13-14, 14-15, 16-17 8,047 1421 336 433 202

Avg, 13-14, 14-15,16-17 2,682 474 112 144 67
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Average 24-Hour REsuLts

Tue Sanirary District oF CHIcCAGO
Mary CHANNEL AND ILLINOIS RIVER

Dissorvep OxveEN aND OxyeEN DEMANDS

Station Cass St.

Toxs pER 24 Hr.

SuspENDED SoLips

Dates Nov. 27-Dec. 17, 1940

TasLe V.
Discharge Diss. Tons per 24 Hr.
Date Sec. Ft. Oxygen  Oxygen
Demand Suspended
20° C., p.p.m. Solids
5 Days Total Volatile
Results Before Test
Nov. 27-28 2,963 15.2 104 — —
28-29 3,301 5.3 195 — —
29-30 2,929 4.8 137 166 95
30- 1 3,089 5.0 129 182 108
Dec. 1- 2 2,778 8.2 100 150 82
Total 15,040 38.6 665 498 285
Avg. 3,008 .7 133 166 95
Results During Test
Dec, 2-3 10,845 20.5 1,724 12,850 2,600
34 9,903 115 1,612 13,450 4,910
4- 5 10,318 144 1,306 13,400 4,670
5- 6 9,924 182 910 10,145 3,690
6 7 9,710 197 813 7,400 2,410
7- 8 9,754 221 683 5,680 1,945
8- 9 10,047 233 460 5,850 1,920
9-10 9,955 236 5637 5,310 1,717
10-11 9,946 241 563 5,040 1,635
11-12 10,245 245 535 4,885 1,570
Total 100,645 1,834.5 9,143 84,010 27,087
Avg. 10,085 183 914 8,401 2,707
Results After Test
Dec. 12-13 3,047 103 132 670 266
13-14 2,703 73 87 218 95
14-16 2,491 57.7 99 188 94
15-16 4,649 48.8 236 576 301 (Rain)
16-17 3,238 20.0 162 261 140
Total, 13-14,14-15, 16-17 8,432 150.7 328 667 329
Avg.  13-14,14-15,16-17 2,810 50.2 109 222 110
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Averace 24-Hour REesuLts

Tuae Sanitary Districr oF CHICAGO
Maix CraNNEL anD InLivois River

Toxs pEr 24 Hr.

DissoLvep OxyeeEN A¥D OxvcEN DEMANDS

Station Brandon Bridge Dates Nov. 27-Dec. 17, 1940
Tasre VL.
Discharge Diss. Tons per 24 Hr.
Date Sec. Ft. Oxygen  Oxygen
Demand Suspended
20° C., p.p.m. Solids

53 Days Total Volatile

Results Before Test
Nov. 27-28 2,963 5 70 152 96
28-29 3,301 76 105 160 a8
29-30 2,929 66 121 110 79
30- 1 3,069 87 112 124 T4
Dec. 1- 2 2,778 64 86 109 52
Total 15,040 348 494 855 399
Avg. 3,008 70 a9 131 80
Results During Test
Dec. 2-3 10,845 237 406 2,192 526
3- 4 9,903 275 387 1,735 613
4- 5 10,316 306 470 2,030 668
5- 6 9,924 305 412 2,435 990
8- 7 9,710 298 484 2,069 812
7- 8 9,754 302 589 2,861 974
8 9 10,047 322 387 2,112 768
9-10 9,055 327 338 1,850 870
10-11 9,946 327 431 1,715 563
11-12 10,245 334 412 2,124 938
Total 100,645 3,033 4,316 21,123 7,612
Avg. 10,085 304 432 2,112 751
Results After Test
Dec. 12-13 3,947 130 128 330 138
13-14 2,703 93 87 153 44
14-15 2,491 80 81 154 67
15-16 4,649 124 225 457 238 (Rain)
16-17 3,238 (it 163 419 175
Total, 13-14, 14-15, 16-17 8,432 250 311 726 286

Avg.  13-14, 14-15, 16-17 2,810 83 104 242 95
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Average 24-Hour REsvuLTs

Tae SANITARY DisTricT oF CHICAGO
Maiy CEANNEL AND Inuivois RiIvER

Parts pER MILLION

DissoLvep OxYGEN AND OXYGEN DEMANDS

AND
SUSPENDED SOLIDS
Sation Marseilles Dates Nov. 27 to Dec. 17, 1940
Tasre I1X.
Oxygen Demand

Diss. 20° C., p.p.m. Susp. Solids*

Temp. Oxygen !

Date Hour (034 p.p.m. 5 Days Total Volatile

Results Before Test
Nov. 27 1AM.-12 Mdn. 6 10.5 4.6 29 6
28 5] 11.0 4.3 25 6
29 4 11.2 4.3 19 7
30 53 11.5 3.8 19 7
Dec. 1 53 11.7 4.6 17 5

Results During Test
Dec. 2 3 114 4.5 86 13
3 3 10.1 8.0 (3 20
4 5 101 7.6 58 13
5 4 11.6 73 53 17
6 5 12.0 73 46 18
1 5 12.1 13 63 17
8 5 12.0 73 57 22
Y 5 12.0 8.1 51 18
10 5 123 73 57 16
11 5 12.3 5.9 53 18
Results After Test

Dec. 12 5 12.2 8.5 -39 15,
13 4 12.0 73 16 b
14 4 121 4.8 14 5
15 4 12.0 18 8
16 3 12.3 16 8

*1 P.M. to 12 Noon.
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Averace 24-Hour ResuvLts

Tae SaniTary DisTrict oF CHICAGO
Maiy CuaNNEL AND ILvuivois River

ParTs PER MILLION

DissoLvEp OxyceEN aND Oxyeen DEMANDS
AND
SUSPENDED SoLIDS

Station Chillicothe Dates Nov. 27 to Dec. 17, 1940
TasLE X.

Oxygen Demand
Diss. 20° C. pp.m. Suspended Solids
Temp. Oxygen
Date Hour (024 p.p.m. 5 Days Total Volatile

Results Before Test

Nov. 27 4.1 11.9 5.1 — —
28 3.4 11.9 3.9 25 T
29 3.3 121 3.7 32 9
30 3.5 12,0 3.0 23 [
Dec. 1 2.3 12.5 4.5 24 5
Results During Test
Dec. 2 2.3 12.8 3.7 26 6
3 0.6 12.9 4.7 34 7
4 14 12.7 5.2 73 12
5 1.7 12.8 6.4 659 11
(] 2.5 12.2 6.0 49 9
7 3.8 11.5 8.5 61 12
8 34 121 5.0 52 11
9 3.9 11.8 71 47 9
10 3.7 11.7 8.6 55 13
11 3.5 11.6 5.8 39 10
Results After Test
Dec. 12 3.8 114 6.3 43 10
13 2.8 12.3 4.0 31 7
14 1.7 12.6 3.6 21 (1
15 2.2 12.7 2.7 17 5
16 21 12.8 8.1 35 8
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DissoLvep OxyYeeEN AND FLow AT LOCKPORT

DecemBER, 1938, 1939 anp 1940

Day Dissolved Oxygen, P.P.M. Flow, Cu. Ft. per Second
Dec 1938 1939 1940* 1938 1939 1940*
1 44 0.2 0.5 4,922 3,279 2,708
2 2.4 — 16 5,118 3,348 10,770
3 — 0.1 5.6 6,475 3,059 9,828
4 1.3 0.1 6.6 4,737 3,282 10,246
5 1.1 0.3 8.0 4,763 3,559 9,857
6 2.6 0.8 8.7 5,301 3,184 9,645
7 1.0 0.5 9.2 5,239 3,073 9,679
8 1.0 0.3 9.7 5,146 3,841 9,949
9 0.9 N 9.8 5,133 3,543 9,843
10 — 0.3 9.9 5,144 3,029 9,819
11 0.4 11 10.0 5,019 3,293 10,090
12 14 14 10.7 5,209 3,706 3,772
13 3.2 1.5 10.2 5,467 4,112 2,643
14 2. 0.8 7.9 5,426 3,746 2,356
15 4.1 1.7 31 4,659 3,537 4,534
16 3.5 — 2.6 5,175 3,171 3,148
17 — 0.9 3.7 5,743 38,082 2,795
18 5.7 0.9 3.9 6,030 3,328 2,440
19 6.5 1.7 0.8 6,203 3,244 2,403
20 6.6 17 0.2 6,231 3,546 2,375
21 6.9 14 —_— 6,213 4,082 2,190
22 7.5 14 0.1 6,223 3,720 2,147
23 6.8 — — 6,257 3,116 2,217
24 _ — —_ 5,271 3,117 2,534
25 — — — 5,200 2,956 2,066
26 5.5 1.9 0.2 5,273 3,529 2,322
27 7.2 2.6 0.5 5,605 3,893 2,397
28 1.8 3.5 — 6,313 4,126 2,204
29 74 4.5 0.3 5,568 3,187 2,199
30 8.2 — 04 5,445 3,667 2,325
31 — — — 4,998 3,569 3,399
Avg, 4.3 1.3 4.9 5,469 3,469 4,996

* D.0. and flows from noon to noon through Dec. 16, thereafter midnight to midnight
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TasrLe XIX.

Diversion TEest
Trae Sanirary District oF CHIcCaGo
Brocaemicar OxyeeExn DeEmanp

Tons 5-day B.O.D.
Period of Test Per Day

Cass. St. ........ ..., 9,143 914
Brandon Bridge ........... 4,316 432
Reduection ............. 4,827
Per Ct. Reduction...... 52.8
Per Ct. Transported.. .. 47.2

Summat, Mouth of River, North Branch, South
Branch. Average results of B.0.D. determinations at
Summit and upstream stations are shown in Tables
XI to XVIII, inclusive. At Summit the sludge de-
posits were washed out fairly completely during the
first five days of the test, and thereafter the B.0.D.
dropped to a low average of 13 p.p.m., because of the
increased dilution, whereas the B.0.D. had averaged
from 30 to 40 p.p.m. prior to the test. At stations
above Summit, also, the B.0.D. results were consid-
erably lower during the test than prior thereto.

SLupce 1N Braxpon Poor

Samples of sludge were collected from the bottom
of Brandon Pool before and after the test. The first
set of samples was collected on November 1, 1940, and
the second set on December 27, 1940. The procedure
for sampling sludge fromn the depths of an Imhoff tank
was used, namely, a pitcher pump with a calibrated
suction hose extending down into the liquid. The hose
was lowered until sludge was encountered, then the
pump was operated until the sludge ran uniform in
consistency, and the sample was taken. The depth was
recorded. Then the hose was lowered farther and
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pumping continued until the sludge was quite dense
and almost refused to flow, when another sample was
collected.

During the first test, on November 1, 1940, the iron
sounding disc used by the U. S. Engineer Corps was
lowered until it came to rest, and the depth measured.

The record of the samplings and soundings is pre-
sented in Table XX. Samples were collected at Me-
Donough St., in the center of the Pool opposite the
U. S. Moorings, and at the north, center, and south
ends of the Dam.

The results for November 1 show that in the Pool,
thin sludge was encountered at about 18} feet depth,
thick sludge about 20 ft., and the sounding disc sank
to 204 ft. The thick sludge at 20 ft. depth in the
sample at the center of the Dam contained 88.8 per
cent moisture. This is a dense sludge in sewage works
practice. The disc method of sounding is shown by
these results to measure only the depth at which a
dense, compact deposit is found, as the heavy disc
sinks through the ‘‘flocculent active sludge deposits”
referred to in the stipulation for the test. In the
sample opposite the Moorings, the disc stopped at
sludge with 93.7 per cent moisture, but at the south
end of the Dam (left of Locks) it sank below 94 per
cent moisture sludge, and at McDonough St. it came
to rest at 87.3 per cent moisture sludge.

When sludge collections were made at the same sta-
tions on December 27, 1940, after the test ended, it
was found that the sludge level had not changed at
MecDonough St., above the Pool in the narrower se:-
tion, but at the Moorings the level had risen 2 to 2% f1,
at the center of the Dam, it had risen 1 to 13 ft., and at
the left of Locks (South End) it had risen 1% f:,
whereas it had fallen 2 ft. immediately north of tke
Dam.
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Tapre XX.

Tae SantrAry Districr or CHICAGO

Sampres oF Snupge CoLLECTED FRoM BranpoN Pooun

November 1, 1940-—Before Test

Dec. 27, 1940—After Test

G Depth
,Ylear Sludge Sounding Sludge
Location Water Samples by U. 8. Samples
at—Depth at Depth Engrs. Disc  at—Depth Remarks
MeDonoye 1. 25 Ft. v 1. 25Ft. Thin Sludge
ough St, 241, Ft. 2. 2514 Ft. 251, Ft. 2. 251 Ft. Thick Sludge
North of D 1. 16 Ft. 1. 18 Ft. Thin Sludge
Dam 151, Ft. 2. 16145 Ft. 17 Ft. 2. 181, Ft. Thick Sludge
Middle 1. 19 Ft. 1. 18 Ft. Thin Sludge
Jlddle of Dam 181, Ft. 2. 20Tt 20 Ft. 5. 181, Ft.  Thick Sludge
Left of 1. 1814 Ft. 1. 17Ft Thin Sludge
Locks 18 F't. 2. 19 Ft. 1914 Ft. 2. 1714 Ft. Thick Sludge
LA
U s, Moori 1. 20Tt 1. 18Ft. Thin Sludge
rings 191 Ft. 2. 21Ft 21 F't. 2. 181 Ft. Thick Sludge

Sa '
of Watg;-_pkh collected by means of pitcher pump and h

Consider: i
du rable gassing, large bubbles.
€ to steady nor?heastbvvind%r *
These results indicate that ove
the sludge level had risen abou
scouring action at the north en
because of local currents induce

This estimate of 2 ft. more sludge 1
hown by

Table VII shows 62,887 tons
deposited in the Pool.
dge averaged 117 at
¢ sludge containing
pies approximately one
nt moisture, 62,887
duce 524,000 tons or cubic
£ the Pool below Me-

the Pool checks with the tonnage s
for suspended solids.
(dry weight) of suspended solids
The specific gravity of the sla
88.9 per cent moisture. One ton o
around 12 per cent solids occll
cubic yard of space. At 88 per ce
tons of dry solids would pro
yards of wet sludge. The area 0

Had trouble holding Tug

ose. Depths given are from surface

Gilbert from swinging,

r most of the Pool
t 9 ft., except for some
d of the Dam, possibly
d at this spot.

ntroduced into

the tests
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Donough St. is 5,456,000 square feet. A deposit of
524,000 cubic yards would fill this area to a depth of
2.6 ft., or at a lower moisture content of 85 per cent,
to 2.0 ft. Considerably more sounding and sampling
would be necessary to give accurate data on the
amount of sludge deposited in the Pool during the
test, but present available data indicate a fill of about
2 to 21 feet.

Results of determinations of B.0.D. of the sludge
are presented in Tables XXI and XXTII. A compari-
son of results before and after the test computed to
B.0.D. of dry sludge, total and volatile, is shown in
the last two columns of these tables. The results show
an increased B.O.D. after the test for all stations ex-
cept one. However, eight samples out of ten had an
increased B.0.D. of the volatile organic matter after
the test, as shown below:

B.0.D. rer Gram or VoratiLe SovriDps.

MeDonough North of Center of Left of U.S.
St. Dam Dam Locks Moorings
Sample Top Bottom Top Bottom Top Bottom Top Bottom Top Bottom
Before 142 114 245 212 280 170 246* 168 222 181
After 154 127 204 273 307 219 287* 197 176 158

* Corrections.

These results indicate that the sludge deposited in
the Pool during the test was slightly more putrescible,
and not so well stabilized as the surface sludge present
in the Pool before the test was made.
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TasLr XXT.

Tre Sanitary District or CEHICAGO

SampLEs FroM Braxpoxn PoorL Brrore FrusHING

ExpErIMENT
November 1, 1940

Oxyeexn Demanp orF Srubce—Branpox Poon

Solids Volatile B.0.D.
Mg. Mg.
Oxygen Oxygen

Moisture Per Per

Station and Per Cent Mg. Gram Gram

Depth (After Per Gm. Per Gm. Oxygen Dry Dry

(Ft.) Draining) Cent Dry Cent Dry P.pm. Used Sludge Volatile

McDonough St.

25 92.4 7.6 0.76 26.6 0.20 2830 28.3 37.3 142

255 87.3 127 1.27 27.8 0.35 4000 40.0 31.5 114
North of Dam

16 97.3 2.7 0.27 33.7 0.09 2200 22.0 81.5 245

16.5 95.1 4.9 0.49 333 0.16 3400 34.0 69.4 212
Middle of Dam

19 98.5 1.5 0.15 344 0.05 1400 14.0 93.3 280

20 88.8 11.2 1.12 32.8 0.37 6300 63.0 56.2 170
Left of Locks

18.5 96.0 4.0 0.40 33.2 0.13 3200 32.0 80.0 246

19 94.0 6.0 0.60 32.7 0.20 3350 33.5 55.8 168
U. 8. Moorings

20 95.0 5.0 0.50 34.5 0.18 4000 40.0 80.0 222

21 93.7 6.3 0.63 33.4 0.21 3800 38.0 60.4 181

Welght of Wet Sludge Used = 10 gms.
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TasLe XXII.
Tre Sanitary District oF CHIcAGo

SampLEs ¥roM BranbponN Poorn Arrer FrusHING
ExpPERIMENT

December 27, 1940

-
OxvceENx DEMAND oF S1.upce—Braxpon PooL

Solids Volatile B.0.D.
Mg. Mg.
Oxygen Oxygen
Moisture Per Per
Station and Per Cent Mg. Gram Gram
Depth (Sample as Per Gm. Per Gm. Oxygen Dry Dry
(Ft.) Received) Cent Dry Cent Dry Ppm. Used Sludge Volatile
McDonough St.
25 98.2 1.8 0.36* 39.6 0.14* 2150 21.5 59.8 154
25.5 87.9 121 1.21 40.4 0.49 6250 62.5 51.6 127
North of Dam
18 95.1 4.9 0.49 32.0 0.16 4700 47.0 96.0 294
18.5 92.3 7.7 0.77 318 0.25 6830 68.3 87.6 273
Middle of Dam
18 97.4 2.6 0.26 34.5 0.09 2850 285 110.0 307
185 86.7 13.3 1.33 31.0 0.41 9000 90.0 67.6 219

Left of Locks
17 96.6 3.4 0.34 34.9 0.12 3450 345 1015 287
175 86.6 13.4 1.34 31.7 0.42 8300 83.0 62.0 197

U. 8. Moorings
18 94.7 2.3 0.53 33.0 0.17 3000 30.0 56.6 176
18.5 85.5 14.5 1.45 29.4 0.43 6800 68.0 46.9 158
Wt. of Wet Sludge —

* Wt. of Wet Sludge — 20 gms.
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4015 MorLmax Exaisrr No. 18.

Tae Saxitary Districr or CHIcAGO

REerorT ON
ANALYSES oF SaMPLEs FroM Main CHANNEL
LockrorT aND SuMMIT
Month of January, 1938-1941
By F. W. MoaLmax
Director of Laboratories

At the request of the Master, a report has been pre-
pared on the results of analyses of samples from the
Main Channel at Lockport and Summit for the years
1938 to 1941. The tabulations are attached hereto,
marked, respectively—

Mohlman Exhibit 18a. Dissolved Oxygen and B.Q.D.
at Lockport; January, 1938
and 1941.

Mohlman Exhibit 18b. Total Discharge at Lockport;
January, 1938-1941.

Mohlman Exhibit 18c. Dissolved Oxygen and B.0.D.

at Summit; January, 1938-
1941.

Mohlman Exhibit 18d. Dissolved Oxygen and B.O.D.
at Lockport; January, 1938-

1941.
4016 The following notes are explanatory of these four
exhibits.

The actual conditions at Lockport in January, 1941,
when compared with January, 1938 show that the dis-
solved oxygen was far less in 1941 than in 1938, with
an average of 7.4 p.p.m. in 1938 and only 0.8 in 1941
(through January 21). The B.0.D. values were ap-
proximately the same, with an average of 21.2 p.p.m.
in 1938 and 18.9 p.p.m. in 1941,

The great decrease in dissolved oxygen in 1941 was
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largely due to the longer time of flow from Chicago to
Lockport, with the discharge of 2,781 c.f.s. in 1941, as
compared with 6,408 in 1938. In 1941, the time from
Damen Avenue to Lockport was approximately four
days, as compared with about two days in 1938. There-
fore, in 1941, the dissolved oxygen was depleted down
to an average of 0.8 p.p.m. in spite of the low tempera-
ture of the water. This dissolved oxygen content is
almost as low as in 1939, but becaunse of the increased
operation of the Southwest Plant, the B.0.D. in 1941
(18.9 p.p.m.) was considerably less than in 1939 (28.5
p-p-m.).

The complete data through January 21, 1941, are
shown in Mohlman Exhibits 18a, 18b, and 18d for
Lockport and Exhibit 18¢ for Summit, attached hereto.
The daily 1941 results are compared with daily results
in January in 1938, 1939, and 1940.

The very low dissolved oxygen content in January,
1941 is cause for alarm, with reference to the condi-
tions to be expected a few months hence, when the
temperature of the water rises. So far in 1941, the

4017 C.O. results are lower than in 1940, and the B.0.D. is
higher, indicating a worse condition in 1941 than in
1940. This is partly explainable by the slightly lower
flow at Lockport in 1941 (2,781 c.f.s.) as compared
with 2,949 e.f.s. in 1940. The low average in Janu-
ary, 1941 is due to the effort to conserve diversion this
winter in preparation for the demands next summer.

The results given herein are actual, from the actual
analyses of samples collected at the respective points.
Although some of the sludge deposits in the Main
Channel were moved down into the Brandon Road Pool
during the 10-day tests with 10,000 c.f.s., with the flow
reduced again to the low discharge prior to the test,
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the conditions at Lockport are bad, in fact, the worst
of any Janunary on record, except 1939. If the condi-
tions at Lockport are now worse than in January, 1940,
Brandon Pool is certain to be worse, because of the
sludge deposited therein during the flushing experi-
ment. This disturbing result indicates that the only
safe basis for determination of the amount of water
needed in 1941 and 1942 to prevent nuisance at Lock-
port and in Brandon Pool is the ‘‘actual’’ analysis of
the water.

The modified petition of the State of Illinois requests
diversion based solely on results of analysis and speci-
fies the maintenance of at least 1.0 part per million of
dissolved oxygen in the water of Brandon Pool. In
1938, routine analyses were not made in Brandon Pool,
but were made at Lockport, just above the Pool, with
the dissolved oxygen and B.0.D. results as follows
(Illinois Exhibit 34):
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4018 Axavyses at LockrorT, Main CHANNEL
Yrar 1938

Dissolved 5-Day
Month Oxygen B.0.D.

P.P. M P.P. M.
Jannary ............ A S 22.6
February ........... TO. i 21.0
March .............. BB, . 194
April ...... ... ... 8.2, e 16.3
May ....covviiinnen L £ > SN 1768
June ............... {42 188
July ....oiiiiienen 0. ..o, 18.5
August ............. Q1. i 14.6
September .......... [0 J0 N 13.4
October ............. (1 18.6
November ........... 1.2, i i 185
December ........... L O 21.8
Average ............ bR + 184

Occasional samples in Brandon Pool in the summer
of 1938 showed from 0.2 to 1.5 p.p.m. dissolved oxygen,
and usually around 1.0 p.p.m. Maintenance of a mini-
mum of 1.0 p.p.m. in 1941 and 1942 would therefore
result in conditions approximately the same as in 1938,
but better than in 1938 or 1940. It is impossible at this
time to compute the specific amount of diversion
needed to maintain this standard.
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4020 Mourman ExaIBIT 18-b.
Tae Santrary Districr or CHICAGO

Torar Damy DiscHARGE AT LoCKPORT

January 23, 1941.

Month 1938 1939 1940 1941
C.F. 8. C.F. 8. C.F.S. C.F.S.
January
1 6422 2774 2819 3573
2 6197 2674 2849 4196
3 6343 2830 2825 2812
4 6384 4525 2896 2450
5 6497 3952 2930 2327
8 6303 2807 2845 2418
7 6201 2793 2795 2463
8 6180 2872 2900 2331
9 6203 3360 2870 3108
10 6149 3020 2805 3007
11 6218 2759 2786 2326
12 6261 2835 2911 2242
13 6160 2841 2838 2339
14 6131 2854 6100 34386
15 6236 2711 4287 2679
16 6199 - 2797 3891 2471
17 . 6067 2711 2876 3188
18 6080 2817 2751 2579
19 6218 2776 2715 2357
20 6157 2817 2553 2344
21 6112 2795 2647 3474
22 6027 2728 2640 3008
23 6055 2739 2673
24 9132 2788 2661
25 6976 2751 2672
26 7035 2693 2812
27 7060 2815 2704
28 6376 2751 2531
29 6150 2672 2542
30 6886 3302 2607
31 6235 2695 2641
Mean 6408 2011 2949 2781

(Jan. 1-22)
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Tae Saxirary District oF CHIcaGO

Maix CHANNEL anp Irnrivois River

88

MonLman ExHieiT 18-c.

DissoLveEp OxyGEN anND OxygeEN DeEMANDS

Station—Summit

Dates January, 1938-1941

Dissolved Oxygen, P. P. M.

5-day B.O0.D,P. P. M.

Date
Jan, 1938 1939 1940 1941 1938 1939 1940 1941
2 — — 8.0 71 — — 18 34
9.5 6.4 6.3 6.1 21.0 26.4 24 47
4 9.9 6.2 4.5 —_ 29.6 47.0 21 —
5 10.2 7.0 45 3.6 28.5 29.8 28 26
6 10.5 5.8 4.4 4.4 35.0 40.1 — 29
7 9.9 — 6.0 5.2 28.9 — 27 37
8 — 0.0 52 5.1 — 371 24 39
9 10.0 11 4.2 5.2 22.6 28.0 25 41
10 10.4 2.1 21 6.1 207 42.0 27 36
11 9.3 1.0 1.4 — 28.1 51.0 23 —
12 —_ 0.5 1.4 49 — 52.0 32 32
13 10.3 0.1 — 5.5 — 50.0 — 31
14 9.6 — 41 6.1 28.1 — 35 37
15 —_ 0.2 6.2 5.4 —_ —_ 19 40
16 10.5 0.9 5.0 5.3 25.3 26.0 35 47
17 10.0 0.8 41 5.5 22,9 42.0 30
18 9.8 0.5 —_ — 25.9 470 27
19 04 1.0 — 1.0 23.8 47.0 —
20 9.9 0.3 —_ 3.2 277 52.0 —
21 9.6 4.6 4.6 25.8 — 22
22 — 0.5 4.8 — 48.0 25
23 9.7 11 5.0 21.9 26.0 20
24 5.9 2.2 4.9 35.9 53.0 23
25 10.0 3.9 3.5 26.5 40.0 29
26 10.3 3.7 2.1 29.0 51.0 25
27 10.3 21 — 30.1 51.0 22
28 10.3 — 3.0 30.0 — 22
29 — 37 3.7 — 39.0 24
30 9.1 —— 42 27.5 — 23
31 100 6.9 3.0 20.4 22,0 27
(Jan. 1-21)
Avg.
Jan. 1-17 4.9 26.8 38.9 26 37 (Jan. 1-16)
Avg. Month
9.8 24 44 — 26.8 40.3 26 —
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4022 MonsrLmax Exaisrr 18-d.
Tue Sanrtary District or CHICAGO
Marxy CBANNEL axD Inrivois River

DrssoLvep OxycEN anp Oxveen DEMANDS

Station—XLockport Dates January, 1938-1941
Dissolved Oxygen. P. P. M. 5-day B.O.D.,P.P. M.
Date
Jan. 1938 1939 1940 1941 1938 1939 1940 1941
2 9.4 4.6 4.7 0.5 13.3 14.0 10.7 18.1
3 9.0 2.6 5.3 1.8 12.0 15.8 10.3 118
4 77 1.4 5.1 — 20.5 18.8 8.9 —
5 7.8 0.7 3.0 1.0 26.3 24.3 12,2 23.8
6 79 0.2 — 0.9 24.7 26.2 — 19.9
7 8.2 — 1.8 0.7 225 — 14.5 13.5
8 — 0.2 1.7 0.9 — 245 13.3 10.3
9 7.6 0.1 1.7 0.7 21.1 30.4 13.5 216
10 8.1 0.2 2.1 0.6 19.8 26.6 10.2 215
11 8.0 0.2 0.9 — 19.9 225 14.5 —
12 71 0.2 0.4 1.0 25.0 25.4 179 16.4
13 7.3 0.2 — 0.5 234 33.6 — 24.3
14 71 — 0.6 0.7 22.3 — 224 207
15 — 0.2 1.6 0.8 — 33.8 20.6 25.0
16 6.1 0.1 2.4 14 242 38.3 15.7 17.1
17 7.7 0.2 4.0 0.6 18.0 32.5 18.0
18 7.5 0.2 14 — 21.2 234 17.9
19 7.0 0.2 1.9 0.7 21.3 32.2 15.6
20 6.6 0.1 — 04 22.7 34.4 —
21 5.8 — 1.1 0.3 24.0 — 17.0
22 — 0.2 1.0 — 38.1 15.1
23 5.8 0.1 1.0 21.3 38.1 158
24 6.2 0.4 12 308 31.8 13.8
25 3.6 0.2 1.8 31.4 23.0 11.9
26 7.8 03 12 27.3 29.9 14.0
27 8.6 0.2 — 24,1 29.7 —_
28 8.5 — 0.4 24.3 — 179
29 — 0.2 0.5 —_ 34.0 16.3
30 7.9 0.1 0.4 257 36.4 15.5
31 74 0.5 0.7 204 21.7 128
Jan, 1-21)
Avg.,
Jan. 1-16 0.8 21.2 25.7 14.2 189 (Jan. 1-18)

Avg. Month
14 0.5 1.8 — 22.6 285 14.8 189 (Month)
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MorLMman Exasir 20.

Tae SaniTary DistricT oF CHICAGO

Mary CEANNEL aND IrLinois River

DissoLveEp OxyeeEN anp OxvgENn DEMANDS

Station—Lockport

Dates—January 1941

Diss. Oxygen Demand, 20°C., p. p. m.
Date Temp. Oxygen
C° P.p.m. 5days
1

2 7.0 0.5 18.1
3 6.0 1.8 11.6
5 3.5 1.0 23.8
8 3.5 0.9 199
7 2.0 0.7 13.5
8 3.0 0.9 10.3
9 3.5 0.7 21.6
10 4.0 0.6 21.6
12 5.5 1.0 16.4
13 5.0 0.5 243
14 4.0 0.7 20.7
15 4.0 0.8 25.0
16 45 14 171

17 4.5 0.6
19 4.0 0.7 229
20 4.0 0.4 31.6
21 4.5 0.3 29.9
22 5.0 0.2 30.2
23 5.0 0.4 21.7
24 5.0 04 191
26 3.0 0.4 30.6
27 4.0 0.2 345
28 4.0 0.2 26.7
29 3.5 0.6 15.4
- 30 4.5 0.2 30.3
31 5.0 0.3 333
Average 4.5 0.6 22,9
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3666 Pearseg ExHisir 1-A.
Tae Sanitary District oF CHICAGO
Actvatep Svupce SEwace TrREATMENT WORKS
Recorp or Amr Usep—Cusic Frer PEr GaLLON OF
SEWAGE
N1TRITES AND NITRATES—P.P.M.
AverAaGE For YEAR 1928-1940
Year North Side Calumet Southwest
Air Nitrite Nitrate Air Nitrite Nitrate Air Nitrite Nitrate

(a) 1928 097 02 45

1929 0.80 02 5.0

1930 052 07 2.0

1931 047 04 2.2

1932 044 04 3.3

1933 0.37 0.6 2.7

1934 038 03 2.3

1935 036 0.6 16

1936 036 03 1.0 041 05 1.3

1937 035 0.3 0.6 038 04 1.0

1938 035 03 1.1 036 06 12

1939 037 02 0.7 038 0.7 19  (b) 046 (b)1.2 (b) L2

1940 040 01 0.6 042 0.6 11 0.83 0.4 13

(a) Period 3 months, October to December, inclusive.
(b) Period 6 months, July to December, inclusive.

3320

Pearse Exaisit 7.

At the present time the U. S. Census figures for
1940 are not completely available. However, certain
figures released in the newspapers are indicative of
the probable population of The Sanitary District of
Chicago in 1940. The following comparisons are of
interest, from U. S. Census figures:

Locality 1930 1940 Increase
Chicago .......cevvievinnvinnnnns 3,376,438 3,384,556 8,118
Cook County ....ovvvvevununnniens 3,982,123 4,049,331 07,208
Sapitary District ................ 3,901,569

For 25 of the smaller municipalities within the Saﬁi-
tary District (out of 61) a growth of 4.3 per cent was
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shown since 1930 by the 1940 census figures given out.
Evidently this rate of growth was not sustained by the
entire Sanitary Distriet, because this would make a

population estimate greater than Cook County, which
contains the Sanitary District.

Taking from the 1930 census the population outside
of the Sanitary District but within Cook County as
80,554, and assuming this as of 1940, the Sanitary Dis-
trict has in 1940 a population not to exceed 3,968,777,
with a growth not exceeding 67,208. This upper limit
is considerably under 4,815,000 estimated in 1930.

From the census releases to the press comes the

additional information on municipalities within the
Sanitary District:

Locality Growth
L] 4D 1L ¥ s S A 8,118
Towns over 10,000 (16) ................. e et 12,688
Towns under 10,000 (12)........ ittt ieitiiansannn. 3,986
Actual increase from 29 municipalities reporting............. 24,792

If 24,792 be added to 3,901,569, a low limit of 3,926,-
361 may be established. It is probable the true popu-
lation of the Sanitary District lies in between this
figure and 3,968,777 and may be taken at 3,966,569, or,
in round figures, 3,966,600.

The changes in the populations of the various proj-
ect areas may be estimated as:

Area 1930 Census Increase 1940 Estimate
Calumet ................. 319,588 5,600 325,088
North Side................ 977,024 22,000 999,024
West Side................. 1,288,763 — 3,500 1,285,263
Southwest ................ 1,311,637 40,031 1,351,868
Miscellaneous ............. 4,557 1,000 5,557

3,901,569 65,031 3,966,600
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2220 Ramey—Exnasir No. 2.
AveracE TiMe oF FLow—DamMEN AvVE. To BRANDON
Rp. Dam.
Lake Michigan Elevation—0.60
Average Lockport Discharge.................... 2200 C.F.S.
Damen Ave. to Summit........................ 62:22 Hrs.
Summit to Lockport.............. ..ot 78:58 ¢
Lockport to Brandon Rd. Dam................. 24:48 ¢
Total........coiviiiiiiiiiiennnns 166:08 «
Lake Michigan Elevation—0.60
Average Lockport Discharge.................... 2800 C.F.S.
Damen Ave. to Summit........................ 37:34 Hrs.
Summit to Lockport..............ccoiieniin... 61:13 «
Lockport to Brandon Rd. Dam................. 19:21 *
Total..... et nar e 118:08 *“

Average Lockport Discharge 10,000 C.F.S.
Lake Michigan Elevation—0.60

Damen to Summit.........coviiniiiiiiiiii.. 9:32 Hrs.
Summit to LocRport......covvivneeeinviennn. 16:24
Lockport to Brandon Rd.. ............ccoviivnsn 5:39 *“
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2129
1830
Will Co. Joliet
Cases Dths Cases Dths
Diptheria ........coiievviieins 34 2 21 1
Encephalitis ...............ootn Not reported
Influenza .......covviiiiieenens 26 27 6 13
Malaria .....co.vieiiiiiianonns 0 o 0 0
MeasleS ....ooivineneniinnnnennn 19 0 11 0
Meningitis ........ ... o0l 3 1] 2 0
Pneumonia ......c...ceiviiiinnnn 117 74 66 38
Poliomyelitis .........c..ceunn. 1 0 0 0
Scarlet Fever......cecevvinanen 84 4 41 1
Small POX...oovneiiiiniininenns 1 1] 0 0
Tuberculosis .....coovevenveannn 150 93 103 34
Typhoid Fever.................. 25 3 20 2
Whooping Cough................ 43 4 18 2
2133 OrpronEnT’s Exsaisir No. 7.

City oF JoLIET.
State of Illinois.

January 6, 1940.
Honorable Mayor and City Commissioners,
City of Joliet, Illinois.
GENTLEMEN :
I wish to submit my report for the year ending as
of December 31, 1939.

Communicable Cases Reported.

Chicken PoX......o.iiiiiitirtirnernnarnnennnnnns 28
Diptheria ....cooiiii ittt etieneann 5
Infantile Paralysis.. ... ... ... i, 1
INfluenza ......coin it iiie ettt 6
Measles .. ...ttt i it e et 1
Pneumonia ............coiiiiiiiiiiiiie., SRR PETIN 31
Scalet Fever.....c..iuiiniii i rieionennnnns 10
Typhold Fever PosS.......c.vieiininniiineanernneeen ]
Brysipelas ..ottt ittt 1
Venerial Diseases. ... ...t iiiiirinecnnonennneenn 63
Tuberculosis ......coiiiiiiiiiiiiier it 41
Whooping Cough....... ..ottt 11
Meningitis ....coiviieiiiir i i ittt 1
MUINDS .ot itientiieiiienioerscsassassstnsnanass 21
German MeasleS. ... ...ovtiiiiitearecnrranecennn 1
Miscellaneous Inspections and Complaints.......... 326
Dilapidated Homes Inspected............cov ... 52
Barber Shops Inspected. ... .covvniiiiiviinienosaes 167

Restaurants and Hotel Inspections
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The health department also participated in a Weed,
and Rat and Mice Exterminating Campaign, both
proving very successful.

Respectfully submitted,

Frank Webic,
City Sanitarian.
FW:rm

and
OrpoNENT’s Exarsir No. 7.

Culture plates were exposed to the air in the vicinity
of the Des Plaines River and the Sanitary and Ship
Canal from Lockport to Joliet. Ten locations were
selected along the banks of the waterway and six loca-
tions about seven miles west and six locations about
four miles east of the waterway. One plate of nutri-
ent agar and one plate of Sabouraud’s were exposed
at east location for periods of from 3% to 43 hours on
July 16, 1940. After exposure the plates were col-
lected, taken to the laboratory, and incubated for 48
hours at 37.5°C, after which colony counts were made.

Following is a deseription of the various bacteria
together with the time of exposure at each location and
results of colony counts:
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Colonies on Agar Plates Hours of Baeterial

Nutrient Sabouraud’s Exposure Forms
No. 1 100 3 4.63 1-2-4-5-8
No. 2 36 10 4.21 1-8
No. 3 38 6 4.15 1-2-6-8
No. 4 0 3 4.21 8
No. 6 35 30 4.23 1-6-8
No. 6 . 90 10 4,17 1-6-7-8
No. 7 23 15 3.81 1-5-8
No. 8 52 7 3.77 1-5-8
No. 9 8 5 3.81 1-7-8
No. 10 35 0 3.83 1-8
No. 11 32 11 3.63 1-7-8
No. 12 5 2 3.58 1-8
No. 13 27 5 3.55 1-7-8
No. 14 91 75 3.48 1-7-8
No. 15 5 12 3.51 1-7-8
No. 16 42 7 3.43 1-8
No. 17 0 13 4.83 8
No. 18 27 15 4.85 1-8
No. 19 147 2 4.85 1-3-7-8
No. 20 18 125 4.85 1-7-8
No. 21 overgrown overgrown 491 1-8
No. 22 overgrown OVEergrown 4.88 1-8
No.1 Gram positive rods (Hay Bacillus)
No.2 Gram positive rods (Diptheroid)
No.3 Gram positive rods ( Streptobacilli)
No.4 Gram positive cocci (Staphylococei)
No.5 Gram positive coeci (Staphylococei)

No.6 Gram negative threads
No.7 Gram negative rods
No.8 Molds

DgescriprioNn oF LocaTiONs.

1. Plates exposed on window ledge of vacant house
overlooking the Des Plaines River on the north side of
Jefferson Street, Joliet, at the west end of the Jef-
ferson Street bridge from 10:15 A. M. to 2:53 P. M.

2. Plates exposed on west bank of Des Plaines
River south of Jackson Street bridge, Joliet, from
10:45 A. M. to 2:58 P. M.

3. Plates exposed on west bank of Des Plaines
River east of factory sidings southeast of Phoenix
Mfg. Co. plant, between Joliet and Lockport, from
10:35 A. M. to 3:04 P. M.

4. Plates exposed on top of concrete abutment out-
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side rails of bridge approach at west end of 16th
Street bridge over the Sanitary and Ship Canal on
the south side of 16th Street, Lockport, from 11:00
A. M. to 3:13 P. M.

9. Plates exposed on top of south concrete wall of
west approach to bridge over the Sanitary and Ship
Canal at 9th Street, Lockport, from 11:08 A. M. to
3:22 P. M.

6. Plates exposed on top of concrete wall just out-
side of railing on east bank of Sanitary and Ship
Canal just south of east end of 9th Street Bridge,
Lockport, from 11:10 A. M. to 3:20 P. M.

2643 7. Plates exposed on top of concrete wall just out-
side of railing on east bank of Sanitary and Ship

2644 Canal just south of east end of 16th Street bridge,
Lockport, from 11:25 A. M. to 3:14 P. M.

8. Plates exposed on top of concrete wall at east
bank of Des Plaines River at the locks, about one
mile south of 16th Street, Lockport, from 11:30 A. M.
to 3:16 P. M.

9. DPlates exposed on top of concrete wall just north
of Cass Street bridge on east side of Des Plaines
River at Joliet, from 11:45 A. M. to 3:34 P. M.

10.  Plates exposed on roof of cabin of boat tied
in the Des Plaines River north of Jefferson Street
bridge on the east side of the river from 11:50 A. M.
to 3:40 P. M,

11. Plates exposed in depression in earth around
the base of a small tree on east bank of Plainfield-W.
of Chicago Road beside the first gravel parking space
just north of Troy Road, about six miles west of J oliet,
from 12:10 A. M. to 3:45 P. M.

12. Plates exposed on top of concrete culvert at
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northeast corner of intersection of Plainfield-W. Chi-
cago Road and Black Road, from 12:15 P. M. to 3:50
P. M.

13. Plates exposed on top of concrete culvert at
northeast corner of intersection of Plainfield-W. Chi-
cago Road and cross road one mile north of Black
Road, from 12:30 P. M. to 3:53 P. M.

14. Plates exposed on top of concrete culvert at
northeast corner of intersection of Plainfield-W. Chi-
cago Road and Caton Farm Road (175th St.) from
12:25 P. M. to 3:54 P. M.

15. Plates exposed on stump near northwest cor-

ner of intersection of Plainfield-W. Chicago Road and
2645 cross road 2 miles north of Caton Farm Road, op-
posite Bundy Farm, from 12:26 P. M. to 3:58 P. M.

9646 16. Plates exposed on top of concrete curb at the
rear of (east) Johnson’s Filling Station, Plainfield,
on the east side of Plainfield-W. Chicago Road near
Route U. S. 30, from 12:33 P. M. to 3:59 P. M.

17. Plates exposed in Pilcher Park about 3% miles
east of Joliet via Route U. S. 30, on top of sign read-
ing ‘‘Short Way Out’’, from 1:10 P. M. to 6:00 P. M.

18. Plates exposed on stone under tree at south-
east corner of intersection of Smith Road and Maple
Road, from 1:15 P. M. t0 6:05 P. M.

19. Plates exposed on top of concrete abutment on
east side of north end of bridge over Spring Creek on
road passing north and south through Gaugers, about
41 miles east of Joliet, from 1:18 P. M. to 6:10 P. M.

20. Plates exposed on step of transformer shed at
southeast corner of ‘“Gaugers’’ road and 175th Street,
from 1:23 P. M. to 6:15 P. M.

21. Plates exposed on top of John Lane memorial
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stone at northeast corner of intersection of ‘‘Gaugers”’
road and 167th Street, from 1:27 P. M. to 6:22 P. M.

22. Plates exposed on top of concrete culvert at
southeast corner of intersection of ‘‘Gaugers’’ road
and 159th Street.

2828 OrproxenT’s Exaibir No. 10.

Sources or OxyeeEN
FOR
PrevENTION OF COMPLAINTS FROM BRANDON PooL.
Pounds of

Oxygen per
24 Hours

1. Increase of diversion from 1500 to 5000 c.f.8.—3500 c.f.s
@B DPDIL .. i 150,000

2. Increased air used to produce 15 p.p.m. of nitrate and
nitrite oxygen and 7 p.p.m. of D.O. in effluents of N.
Side and Calumet plants 370 M.G.D. @ 18 ppm....... 55,000

3. Reaeration at Lockport over properly designed cascades.
Average flow 3130 c.f.s. D.O. pickup average of 6%

| T T T S T 113,000
(equivalent to 2650 c.f.s. of lake water)

4. Reaeration at Lockport if flow is regulated to equalize
D.O. rather than flow. Summer flow = 4200 c.f.s. @
Ave. D.O. pickup of 6% ppm. =..................... 162,000

§. Regulation of annual diversion so as to equalize pounds
of oxygen diverted rather than quantity of water. (Ave.
D.O. of Lake Michigan water 10,75 p.p.m.) Equivalent
to adding during the critical summer months......... 22,000
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2832 OrproxeENT’s Exmisir No. 11.

MEeans or Repucineg B.0.D. Loap o CanaL
TO
AmEeLIORATE or REMEDY CoxnvITioNs COMPLAINED
oF AT Braxoon’s Poor.

B.0.D. of Brandon Pool 3130 e.f.s. @@ 25 p.p.m. .420,0004 /day
Major Sources of B.0O.D. during summer of 1940

West Side eﬁiuent (June) 391 MGD
@®6 ppm. .......... i, 208,000 #

%W Side (June) 365 MGD @ 71
........................... 216,000 #

8. W & 'N. Side sludge to canal 19,409

tons of total of 63,643 tons 1ie.

304,% of 60% B.0.D. of 3,721,000

population @ .167# B.0.D./cap./
dBY i et 105,0004

529,000
Ameliorating Measures other than more Oxygen

(Activated sludge plant effluents assumed in
oxygen balance)

1. Chemical treatment @ West Side reduce

B.0.D. 21 p.p.m.—437 M.G.D. (May) (April

1940 report) . oovvvirnnireei i 76,0004 B.0.D./day
2. Activate entire West Side Imhoff efluent at

SW.plant ... 200,0004B.0.D./day
3. Eliminate by-passing of part of S.W. flow

after primary treatment only............. 81,0004 B.0.D./day
4. Keep all sludge out of canal................ 105,000#B.0.D./day

5. Chlorination @ 2 p.p.m. B.0.D. removal per
p.p.m. of chlorine—6 p.p.m. chlorine on

entire canal flow of 3130 cfs. ...........200,000#B.0.D./day

Total B.0.D. reduction by methods other than

chlorination and chemical treatment (Nos.

D, 8 & A) ettt v 386,000# /day
Total B.O.D. reduction by methods Nos. 1, 3,

- O N 3 1SN 462,0004 /day
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2847 OproneNnT’s Exmisrr No. 12.

EsrtimaTep Cost or MEASURES To
AvLeEviaTE or REMEDY ConpiTions COMPLAINED
or AT Branbon’s Poor.

Approx.
Approx. Annual
Cost to Operating
Description Install Cost Time Required
Increased air used at N. Side and Calu-
met activated sludge plants
(a) Based on 5 mos, operation.......... 0 $ 89,000 None
(b) Based on 12 mos. operation......... 0 216,000 None
Chemical treatment at West Side Plant
(a) Based on 5 mos. operation.......... $1,300,500 200,000
(b) Based on 12 mos. operation......... 1,300,500 481,700
Chlorination of Canal water............ 360,000 70,000 6 to 9 mos.
to
300,000
Aeration of Canal water above Lockport. 50,000 0+ 3 to 6 mos.
to
100,000

Regulate annual diversion to equalize D.O.
rather than flow ....................... 0 0 None
Dredge Brandon Pool to remove more
compact solids and some of the lighter

material ........ ... . .. e, 400,000 0
to
750,000
. Flush Brandon Pool to remove active
sludge and flocculent material........... Nominal 0 1to 2 wks.
. Divert all of W. Side effluent to S.W.
aeration plant—Conduit ................ 341,300(a) Nominal 6 months
18 Final settling tanks............... 1,059,700(a) 9 months
24 Final settling tanks............... 1,256,200(a) 9 months
Conduits, gatehouses, ete. ............ 610,000(a) : 6 months
. Chlorination of W. Side efluent for 150
GAYFS ittt e i i e e e, 100,000 105,000 6 to 0 mos.

(a) Part of Permanent program.

* Exclusive of loss of power generated at Lockport @ $1,500/day for 100 days =
$150,000.
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2853

OrroneENT’s ExmiiT No. 13.

Sources or D.O. axp B.0.D. or Caxar ar Lockrorr.

1938 1939 1940 1941
1. Flow (cfs.) (June) ..........oovun.n 6,701 4,227 2,876 3,130
2, Diversion (Flow—1,650 cfs.)....... 5,051 2,577 1,226 1,480
3. D.O. in diversion water @ 8 p.p.m. .216,000# 110,000# 52,500 63,6004
4. B.O.D. at Lockport (#per 24 hours).885 000# 860,000# 430,000 150,000 ¢ +
5. D.0. at Lockport ppm. ave........ 0 0
6. Excess of B.0.D, in Pool over D.O.
in diversion water (Line 4-Line 3) .469,000% 750,000# 379,500#
7. 'Tons of sludge discharged to canal.. 4,744 4,316 2,287 0
Principal Sources of B.0.D.
A. Excess of B.0.D. over D.O. in efluents
(a) N. Side Plant ................ 0 0 0 ]
{(b) Calumet Plant ................ 3,000 2,500 0 0
B. North Side sludge @ 60% raw sew-
............................. 129,000# 139,000# 65,0004 0
C. SW Side Sewage. ......vvveunnnann 410,0004# 266,000(b) 216,000 0
D. S.W. Side sludge to canal after
activation ......... . i (1] 0 40,000(c) ]
E. West Side effluent.................. 1150004 89,0004 208,000# 169,000(a)
¥. Calumet sludge to canal after
activation ...................... 23,0004 0 0 0
Total Principal Sources of B.O.D...680,000# 496,500# 529,000# (e) 169,000
(a) 356 M.G.D. @ 57 p.p.m. with Imhoff treatment only.
(b) 160 M.G.D. activated for 21 days taken as half of flow for 70% of month
(c) 1649 of total sludge @ 60% of raw sewage.
(d) 130 M.G.D. in oxygen balance.
(e) 410,0004# in July.
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3030
OrronENT’s ExmisiT No. 14.

Sovurces or DissoLvep Oxveen anp B.O.D. at LockporT.

(Ave. of June, July and August.)

1938 1939 1940 1941 1842

1. Ave. Flow—(c.fs.) ....... 6,752 3,336 3,552 3,800 3,800
2. Diversion (Flow — 1650

efS) e 5,102 1,686 1,902 2,150 2,150
3. Dissolved Oxygen in diver-

sion water @ 8 p.p.an. ...220,0004# 725004 82,0004  92,000# 92,0004
4. B.O.D. @ Lockport (# per

24 Brs.)eeeveeeeninnn.n. 627 OOO# 558 000# 389,000# 150,000# + 100,0004 =
g. D.O. (p.p.m. average)..... .03 Present Present

(This line of Op. Exh. 13
omitted as of no signifi-
ecance)
7. 'Tons of sludge discharged to
canal from treatment
plants ......... oo.ee. 11,893 15,731 4,468 | 0

Principal Sources of B.0.D. ex-
cept old sludge
A. Excess of B.0.D. over D.O.
in effluents (Ave.) .
(a) N. Side Plant....... 0 0 0

0 [
(b) Calumet Plant...... 4,100 3,4004 350# 0 0

B. North Side Sludge @ 60%
raw sewage ............ 102,6004# 112,0004# 39,0004 0 0

C. South West sewage @ .167#
equiv. pop. ............. 410,000# 240,000# 156,300# 0 0

D. South West sludge to canal
after activation ........ 0 102,000. 21,4004 0 0
E. West Side efiluent......... 106,0004# 82,000 224,000# 160,000# 0

F. Calumet sludge to canal after
activation .............. 23,0004 0 0 0

Total—Principal Sources of
B.O.D. other than old sludge.645,0004# 539,4004 421,050# 169,0004 0
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3104 OrroNENT’s Exmisir No. 15.
State Lasoratory or HyciENE.
LasoraTory oF THE StaTE Boarp or Heavrs.

Madison, Wis., October 1, 1940.

Wisconsin, et al. vs. Illinois, et al.,
1940 Hearings.
Mr. H. H. Naujoks,
¢/o0 Ekern and Meyers,
No. 1 La Salle Street,
Chicago, Illinois.

Dear Mzr. Nausoxks:

Re: Joliet, Illinois, Air and Water Pollution.

On September 17, 1940, at your request Mr. L. F.
Warrick and I visited Joliet, Illinois, and took air and
water samples. The results of tests made on these
materials constitute the first part of this report. There
on September 27 and 28, 1940, at your request for ad-
ditional data, air and water tests were conducted. Mr.
William Z. Fluck, Chemical Engineer for Wisconsin
Industrial Hygiene unit, accompanied me on this trip
and assisted in the collection of the samples. The
second part of this report will cover the results of
tests made September 27 and 28, 1940.

Part 1.

This part of this report covers work done at Joliet,
Illinois on,

(a) Amount and type of bacterial present in the
air near the canal and at other points somewhat dis-
tant;

(b) Nature of scum present at certain points in
and adjacent to the canal waters, scrapings present
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on the walls at Brandon Locks, and test made on ef-
fluent from Texas Company Oil Refinery Plant which
flows into a ditch adjacent to canal and enters Bran-
don Pool about 150 feet below the Lockport Locks.

(a) Bacterial Content of Air (9-17-40).

Culture plates containing both nutrient and malt
agar, respectively were exposed for four hour periods
at designated points in Joliet, Illinois; Lockport, Tlli-
nois; and environs. These plates were then trans-
ported to Madison, Wisconsin, and incubated for 24
hours at 37 deg. C. Colony counts were then made
using a ‘‘Quebec’’ counter. Stains were made on ten
separate colonies from each of the nutrient agar plates
and smears examined for bacterial types. No attempt
was made to identify species of bacteria which grew
on these plates. Satisfactory results were obtained
from five different locations as listed below.

31056 2. Joliet, Illinois. Yard at F. C. Burrow’s home.
Off highway in woods. Plates exposed from 11:50
A. M. to 3:50 P. M., 9-17-40. Height above ground 5
fee. This location is about 1.5 miles air line from
Brandon Pool. Day bright. Plates on post top in
shade. Light wind. Air temperature = 78 deg. F.
noon.

3. Joliet, Illinois. Brandon Locks. In shade on
ledge at side of steps. N. side of Control House, 3
feet above ground. Locks Illinois Waterway. Plates
exposed, from 12:20 P. M. to 4:20 P. M., 9-17-40. Light
wind.

6. Joliet, Illinois. St. Joseph’s Hospital. In shade
on wall 6 feet about street on North side of building.
Two blocks from canal. Plates exposed from 12:56
P. M. to 4:56 P. M., 9-17-40.
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- 12. Joliet, Tllinois. In cornfield 1 mile west State-
ville prison. Plates placed on cardboard support on
ground in sunlight from 2:14 P. M. to 6:19 P. M,,
9-17-40.

13. Joliet, Illinois. Guardian Angel home. About
three miles from Joliet Court House on U. S. 30.

Plates exposed in shade on window ledge from 2:20
P. M. to 6:30 P. M., 9-17-40.

In the following table are given the results of baec-
terial counts on the plates exposed as above described,
the time of exposure, and the morphological type of
bacteria found.

Colonies on Agar plates grown
for 48 hours at 37.5 deg. C.

*Bacterial Forms

Description of plate Nutrient: Malt Hours of (See key below)

and location number. Bact. Molds : Bact. : Molds Exposure

No. 2Burrow's home 66 40 35 50 4.0 6,4,1,2,10,15

No. 3 Brandon Locks 63 37 5 110 4.0 7.1,15,2,5,10

No. 6 8t. Joseph’s Hosp. 292 1 110 12 4.0 7,12, 4. 6,5, 10

No. 12 Cornfield 560 4 100 Many 41 51,6.7,10,2
4,2,16,1,5

No. 13 Guardian Angel Home 350 0 0o 10 4.2

* Key to morphological types.
1.—Gram positive rods (Similar to B. subtilis).
2.—Gram positive rods (Similar to B. flexus).
3.—Gram positive rods (Diphtheroids).
4.—Gram positive cocei (Staphylococel).
5.—Gram positive cocei (Large diplococei).
8.—Gram negative rods (Similar to Escherichia coll).

7.—Gram positive threads.

8.—Gram positive coecl (Streptococel).
9.—Yeast like fungi (Resembling Monilia Candida).

10.—Molds.

12—Gram positive coccus (Resembling Diplococeus pneumoniae).
13.—Tetragenes (Gram positive cocei).
14.—Sarcina (Gram positive cocci).
15.—Gram positive bacillus (Streptobacillus).

16.—Gram negative threads.

17.—Gram negative bacillus (long rods).
18.—Gram negative cocei (similar to microcoeccus catarrhalis).
19.—Small short Gram positive bacillus.
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(b) Chemical Tests on Scrapings, Scum, and Ef-
fluent.

1. Sample of scrapings removed from canal wall
just above upper lock gate at Brandon Locks, Joliet,
Tllinois. 6.8846 grams of moist scrapings yielded
3.5484 grams of dry substance of which 1.5044 grams
was an ‘‘oily tar-like’’ material. This amount of
chloroform soluble material represents 21.8 per cent
by weight of moist scrapings or 42.3 per cent of the
dry weight of the scrapings. Lab. No. 84100.

2. Scum inside future power development pool
at Brandon Locks, Joliet, Illinois, near northwest cor-
ner. 140 ml. of scum yielded 3.9138 grams of dry
oily tar-like material which amounts to 2.79 per cent
by weight. Lab. No. 84101. Sample of this ‘‘oily
tar-like’’ material saved.

3. Scum in eddy in ditch just below Texas Company
Oil Refinery. This ditch serves as the channel to carry
the effluent from this plant to a point about 150 feet
below the downstream lock gate at Lockport Locks,
Illinois Waterway near Lockport, Illinois. 130 ml. of
this scum and water yielded 1.74 grams of ‘‘oily tar-
like’’ material. This amounts to 1.34 per cent or 13,400
parts per million. Lab. No. 84103. Sample of this
“oily tar-like’’ material saved.

4. Sample of Effluent flowing away from Texas
Company Plant, Lockport, Illinois. This sample was
collected at 5:00 P. M., September 17, 1940, from near
the center of stream flow about 100 feet below wire
fence enclosure of plant. The flow borders the canal
at and above Lockport, Illinois, and enters Brandon
Pool about 150 feet downstream from Lockport Locks.
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The sample above referred to yielded the follow-
ing results:

Oily tar-like extract.................... 58.7 p.p.m.*
Sulphates (SO,) «..covviiiiiiii 62.8 p.p.m.*
Hydrogen Sulphide (H,S).............. 0 p.pm.*
Phenolic Substances ................... 0.2 p.p.m.*
P e e 7.1

Part 1I.

The following report covers tests made on the air
and water at Illinois Waterway at Joliet, Illinois and
environs. Certain other air samples were collected
at points distant from this location for matter of com-
parison. The tests cover: 1. Chemical tests for
hydrogen sulphide made on the site at which the sam-
ples of water were collected. 2. Air Tests for the
number of live bacteria per cubic foot of air.

1. Chemical tests on the water collected at three
separate points as indicated in the following tabula-
tion yielded the result shown.

(a) Sample of water collected from west side of
canal one block above Jefferson Street bridge showed

0.2 parts per million of hydrogen sulphide (H,S).
3107 (b) Sample of water collected from canal at Bran-
don Locks just above upper gate on west side showed

0.2 parts per million of hydrogen sulphide (H,S).

(¢) Sample of water collected from canal at Lock-
port Locks just above upper gate on east side of canal
showed 0.1 parts per million of hydrogen sulphide
(H.8).

2. Measured samples of air were examined for
bacterial life in aceordance with a method described by

* p.p.m. = parts per million by weight. These results multiplied by
8.33 will convert these results to lbs. per million gallons.
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Alexander Hollaender and J. M. Dalla Valle of the
United States Public Health Service as described in
Public Health Reports, Volume 54, Number 14 of
April 7, 1939. In brief, this method makes use of the
impingement principle in which a measured amount
of air drawn by an ordinary impinger pump through
an inverted funnel onto the surface of a sterial Petri
plate containing an appropriate solid bacteriologic
culture medium. The dust and bacteria are caught
on the moist surface of the culture medium. The
pump is calibrated to pump a definite volume of air
per minute. A six volt motor and storage battery for
power and a rubber hose connection of suitable length
completes the apparatus and permits samples to be
taken at convenient and suitable locations. Incubation
of such exposed plates permits growth of bacteria
caught and enumeration is then made by use of a
“‘Quebec’’ type of bacteria colony counter. Three
different sized air samples were taken at each sampling
point namely, 1, 3, and 5 cu. ft. samples. This permit-
ted enumeration of bacteria from air containing small
numbers per cubic foot per minute. The results given

are averages of the three determinations at each loca-
tion selected.

Physical data taken and Location of place at which
air samples were collected September 28, 1940.

A. Joliet, Illinois. One block north of Jefferson
Street bridge on west side of canal. Air taken on
canal strueture at point about 5 feet above canal water
level. Very slight SE wind. Sun shining. Cloudless
sky. Odor slight of tarry waste. Slight oil film on
canal water. 9:30 A. M, C. D. S. Time.

B. Joliet, Illinois. North end St. Joseph’s Hospi-
tal, about one block from canal (west side). Sample
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taken 4 feet above ground about 15 feet from hospital
structure. No air movement perceptible. Ne pedes-
trians. One car passed on gravel road during collec-
tion of 3 cu. ft. sample. 9:50 A. M., C. D. S. Time.

C. Joliet, Illinois. Brandon Locks. West side of
upper gate. Samples taken above shelter block about
8 feet above surface of canal water. Lock chamber
empty. No boats passed. Sun shining. Tarry odor
distinetly perceptible. Light wind from SW. 10:45
A. M, C. D. S. Time.

D. Joliet, Illinois. Brandon dam at west end of
proposed power dam. Sun shining. Mild SW wind.
Odor negligible. Some oily scum on water below dam.
Temperature 70° F. at Lockhouse (outside). 11:25
A. M, C. D. S. Time.

3108 K. Joliet, Illinois. Rural; five miles south of Hy.
66 then one mile west on Town line road to intersec-
tion with Ry. Sun shining, slight south wind. No
activity on either road or Ry. Cornfield 500 feet NW.
Gravel road 100 feet south of sampling point. Ry. 25
feet to west. 12:10 P. M., C. D. S. Time.

F. Joliet, Illinois. About three-fourths of a mile
east of Old Joliet Prison. In valley near Ry. and
about 200 feet N. of dusty street. Gravel road passed
near sampling point. Rather untidy location. Sam-
ples taken on concrete foundation and wind from
south fairly strong. Truck passed on gravel road

during collection of 5 cu. ft. sample of air. 2:05 P. M.,
C. D. S. Time.

G. Lockport, Illinois. Near stone school house just
off Hy. 6 and one block off Main N. and S. street.
Four cars 'passed our location during the nine minute
sampling period. Slight south wind. Samples taken
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in shade four feet above street. 2:30 P. M., C. D. S.
Time.

H. Lockport, Illinois. Samples taken on east side
of Lockport Locks of canal near upper lock gate.
Fairly strong wind. No traffic. Concrete walls and
walk. Air temperature 75 deg. F. 3:05 P. M,, C. D. S.
Time.

I. Romeo, Illinois. At canal just south of canal
bridge Air was sampled four feet from ground. Mild
breeze from south. No odors perceptible. Sun shin-
ing. 5:00 P. M., C. D. S. Time.

J. Plainfield, Illinois. Samples taken along side
of Illinois street about 150 feet off Lincoln Hy. at a
height of about 4 feet. Very light air movement.
Very little traffic. 5:50 P. M., C. D. S. Time.

K. Aurora, Illinois. Taken in small park at en-
trance to city on Hy. 30 at site of elevated water tank.
Flower garden surrounding. No noticeable air move-
ments. Sun still shining. 6:14 P. M., C. D. S. Time.

L. Aurora, Illinois. On park side of street just
across street from Park Place Baptist Church. Dusk.
Not muech traffic. 6:35 P. M., C. D. S. Time.

M. Rochelle, Illinois. Rural samples taken at
Junction of Hys. U. S. 30 and 51 north of city where
30 meets 51 from Kast. This location is in open coun-
try. No air movement. Very little dust. Tempera-
ture 63 deg. I'. 9:00 P. M,, C. D. S. Time.

N. Rockford, Illinois. About one-half mile from
business district toward N. side on U. S. 51. Four
cars per minute passed as samples were being taken
about 4 feet from ground on side of street. Location

definitely residential. No air movement. Very little
dust noticeable. 10:19 P. M, C. D. S. Time.
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3109 The above locations for air sampling were selected
with care to ascertain the comparative bacterial pol-
lution of the air. No attempt was made to obtain very
clean air or very polluted air. At the locks very little
choice was to be had of sampling locations.

Table showing number of viable bacteria in air
at various locations in and near Joliet, Illinois, as
compared with numbers found in rural areas and
some other Illinois cities:

Bacteria count on Morphological
Description of Location Nutrient agar per Types of
Sampling {See descriptive matter under cubic foot air Bacteria
Station Station letter for details) 24 hrs.—37.5 deg. C. Present
A Near Jefferson St. Bridge, Joliet, 111 .. 21. 1,5,6,3,2,19,10
B St. Joseph’s Hospital, Joliet, 11l .... 13. 4,19,1,5,2,7, 10
C Brandon Locks, Joliet, IIl. .......... 21 17,5, 18, 19, 6, 15,
1,10
D Brandon Dam, Joliet, IIL. ............ 1.9 7,6,17,2,1,4,10
E Rural, 5 miles S. Joliet, I11 .......... 9.5 7,6,2 1,19, 10
¥ Lockport, Ill. Near school............ 47.0 19,6,7,1,4, 10
G Lockport Locks, upper gate.......... 13.6 7, 4,19, 6, 8,10
H Romeo, Ill., near canal bridge........ 1.3 17, 2,19, 6, 15,1, 10
 § Plainfield, Ill, side street............ 26.1 15,6, 19,1,17, 10
J Aurora, I, Hy. 30.................. 14.3 19,4, 6, 8,17, 10
K Aurora, Ill.,, Baptist Church......... 220 7,6,5,3,19,10
L Rural, Jet. U. 8. 30 and U. 8. 51...... 12.0 18,2,17,19,8, 6, 4,
10
M Rockford, IlL, U. 8. 5l res. .......... 10.3 1,17,19,6, 7,10
. 35.0 1, 15, 6, 18, 2, 19, 10

* For key to these morphological types kindly refer to page 2 of this report.
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3454 OrproneNT’s Exmisir No. 23.

RerorTED CaseEs AND DraTaSs FROM COMMUNICABLE
DiseasEs.

Wi, CounTy aAND STATE oF ILLINOIS.

1930-1939 Inclusive.

From Annual Reports Illinois Department of Public
Health.

Rate per 100,000 calculated on basis of 1930 Popula-

tion.
Dyphtheria
WILL COUNTY STATE TOTAL
1930 Pop. 110,732 1930 Pop. 7,620,544
Year Cases Rate Deaths Rate Cases Rate Deaths Rat
1930 34 31.0 2 1.8 6843 89.8 543 1.
1931 35 31.8 3 2,7 5413 71.0 383 5.1
1932 58 52.7 3 2.7 3811 50.0 240 3.
1933 25 2297 3 2.7 1695 222 134 1.
1934 18 1684 2 1.8 2092 27.5 1563 2.1
1935 18 16.4 2 1.8 2663 35.0 208 2/
1936 12 10.9 0 .0 1784 23.4 170 2.
1937 8 73 1 Rt} 1671 219 153 2.4
1938 1 6.4 2 1.8 1634 214 120 1.
9 Yr. Ave. 24 21.8 2 1.8 3067 40.3 234 3.
1939 8 7.3 1 R} 1446 19.0 118 1.
Eucephalitis
1930 Not Reported
1931 Not Reported
1932 Not Reported
1933 Not Reported
1934 0 .0 0 .0 297 3.9 81 1,
1935 4 3.6 3 2.7 123 1.6 35 J
1936 0 .0 0 .0 4 1.0 35 K
1937 2 1.3 1 .9 103 1.4 36
1938 0 .0 0 .0 67 9 31
5 Yr. Av. 1 9 1 9 133 1.7 44
1939 0 0 0 0 48 6 19
Influenza
1930 26 23.6 27 24.5 1239 16.3 946 12,
1931 36 32.7 37 33.6 3562 48.7 1673 22.
1932 86 78.2 63 57.3 3908 51.3 1900 24,
1933 41 37.3 30 27.3 2179 28.6 1200 15.
1934 15 13.6 15 13.8 1168 15.3 838 11,
1935 12 10.9 23 20.9 2034 268.7 1255 16.
1936 24 21.9 24 21.9 2065 27.1 1140 185,
1937 56 50.9 43 40.0 3597 47.2 1331 17.
1938 10 9.1 10 91 127 9.5 439 5.
9 Yr. Av. 34 30.9 30 273 2295 30.1 1191 151-
1939 36 32.7 25 227 6445 84.6 967 12,
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3455
Malaria
WILL COUNTY STATE TOTAL

Kear Cases Rate Deaths Rate Cases Rate Deaths Rate
930 0 .0 0 .0 366 48 50 T
931 0 0 0 561 7.4 61 8
932 0 .0 1 9 130 1.7 39 5
933 0 0 (1] 0 2538 3.3 62 8
934 0 .0 0 .0 322 4.2 60 8
935 0 .0 0 .0 378 5.0 71 9
936 0 .0 (1] 0 221 2.9 55 T
937 0 .0 0 0 207 2.7 38 5
938 1 9 ] (1] 263 3.5 35 5

Yr. Av. A1 .001 11 001 300 3.9 52 T
939 3 29 9 .0 423 5.6 35 5

Measles
930 19 17.3 0 .0 16678 218.9 91 1.2
931 400 363.6 4 3.6 39206 514.5 339 4.4
032 11 10.0 0 .0 16070 210.9 51 T
933 122 111.0 1 9 12357 162.2 52 q
934 195 1773 1 9 44679 586.3 210 28
935 851 773.6 6 5.5 58103 762.5 286 3.8
036 4 3.6 ] 0 1228 16.1 9 1
937 9 8.2 0 (1] 12432 163.1 95 12
038 517 470.0 1 9 88150 1156.8 207 2.7
Yr. Av. 236 214.5 1.44 .13 32100 421.3 149 2.0
939 4 3.6 0 0 1269 16.6 3 0
Meningitis

930 3 2.7 0 .0 445 5.8 208 2.7
931 4 3.6 4 3.6 490 6.4 257 3.4
932 1 9 0 0 323 4.2 153 2.0
933 3 2.7 2 1.8 557 73 208 2.9
034 1 .9 0 0 337 14 119 16
935 5 4.5 3 2.7 554 73 207 2.7
936 2 1.8 0 .0 436 5.7 175 2.3
P37 0 0 0 .0 226 3.0 95 1.2
038 0 .0 0 .0 91 1.2 21 3
Yr. Av. 2 1.8 1 Rt} 384 54 160 2.1
D39 0 0 0 .0 76 1.0 13 2
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3456

Pneumonia

WILL COUNTY STATE TOTAL

Year Cases Rate Deaths  Rate Cases Rate Deaths Rate
1930 117 106.4 24 21.8 11829 155.2 5179 68.0
1931 118 107.3 82 4.2 13467 176.8 5564 73.0
1932 118 107.3 81 73.6 12295 161.3 5332 70.0
1933 101 91.8 79 718 10933 143.6 4966 65.2
1934 101 91.8 86 78.2 12423 163.0 5906 78.8
1935 80 2.9 61 55.5 131659 172.7 5984 785
1936 63 57.3 51 464 15926 209.0 6312 828
1937 113 102.7 64 58.2 14970 196.4 5512 723
1938 56 51.0 46 41.8 12834 162.5 4595 60.3
9 Yr. Av. 96 87.3 64 58.2 13095 171.8 5485 720
1939 85 7.3 35 31.8 13472 176.8 4193 55.0

Poliomyelitis
1930 1 9 [ .0 402 5.3 61 8
1931 2 1.8 ] .0 700 9.2 102 13
1932 0 .0 0 .0 202 2.6 40 5
1933 0 .0 0 0 207 2.7 29 4
1934 2 1.8 0 .0 213 2.8 27 4
1935 0 0 1 9 243 3.2 40 5
1936 1 9 0 .0 689 9.0 70 9
1937 4 3.6 1 RY) 779 10.2 90 1.2
1938 0 .0 (1) .0 106 1.4 16 2
9 Yr. Av. 1 9 22 .02 393 5.2 52 | q
1939 2 1.8 0 0 192 2.5 21 3

Scarlet Fever
1830 84 76.4 4 3.6 17352 2277 306 4.0
1931 190 172.7 6 5.5 168775 220.2 360 4.7
1932 308 189.1 10 91 14876 195.2 263 3.5
1933 231 210.0 [ 5.5 16604 217.9 277 3.6
1934 1042 947.3 5 4.5 21403 280.9 306 4.0
1935 214 194.5 7 6.4 34727 455.7 407 5.3
1936 k) 718 0 0 22451 294.6 233 31
1937 277 251.8 1 9 21525 282.5 160 21
1938 535 486.4 6 5.5 18245 239.4 136 1.8
1939 102 92.7 (i} 0 15060 197.6 74 1.0
9 Yr. Av. 318 289.1 5 4.5 20440 268.2 272 3.6
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3457
Small Pox
WILL COUNTY STATE TOTAL
Year Cases Rate Deaths Rate Cases Rate Deaths Rate
1930 1 .9 0 .0 3782 49.6 7 a1
1931 31 282 0 .0 1768 23.2 4 1
1932 1 9 0 .0 318 4.2 2 .0
1933 1 9 0 .0 248 3.3 3 0
1934 1 9 0 .0 88 1.2 0 0
1935 1 9 0 0 83 11 1 .0
1936 188 170.9 1 .9 422 5.5 2 0
1937 3 2.7 0 .0 919 12.1 0 .0
1938 14 12.7 0 .0 965 12.7 1 .0
9 Yr. Av. 27 245 11 01 935 125 2 03
1939 0 0 V] 0 376 4.9 0 0
Tuberculosis
1930 150 136.4 93 84.5 11179 146.7 4789 62.9
1931 137 124.5 79 71.8 10423 136.8 4799 63.0
1932 141 128.2 62 56.4 10465 137.3 4291 56.3
1933 99 90.0 48 43.6 9193 120.6 4174 548
1934 134 121.8 62 56.4 9734 1277 4124 54.1
1935 131 1191 48 43.6 9911 130.1 4075 53.5
1936 88 80.0 60 54.5 8506 111.6 4050 53.2
1937 111 100.9 54 49.1 9064 119.0 3995 52.4
1938 a6 87.3 45 40.9 8222 107.9 3686 48.4
9 Yr. Av. 121 110.0 681 55.5 9633 126.4 4220 55.4
1939 82 T4.5 38 34.5 7752 101.7 3608 474
Typhold Fever

1930 25 227 3 279 960 12.6 154 2.0
1931 9 8.2 1 9 804 10.6 127 1.7
1932 33 30.0 5 4.5 1045 13.7 125 1.6
1933 38 34.5 7 6.4 770 10.1 113 1.5
1934 23 20.9 1 9 1085 14.2 131 1.7
1935 20 18.2 0 0 775 10.2 91 1.2
1936 24 21.8 3 2.7 566 74 73 1.0
1937 13 11.8 0 0 540 7.0 61 8
1938 B 4 6.4 0 .0 523 7.0 59 8
9 Yr. Av. 21 191 2 1.8 785 103 104 1.4
1939 8 7.3 1 9 906 11.9 105 1.4
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3458
Whooping Cough
WILL COUNTY STATE TOTAL
Year Cases Rate Deaths Rate Cases Rate Deaths Rate
1930 43 39.1 4 3.6 8573 1125 181 24
1931 67 60.9 3 27 10911 143.2 223 2.9
1932 63 573 3 2.7 11786 154.7 228 3.0
1933 5 4.5 o 0 6439 84.5 81 11
1934 63 573 1 9 15352 201.5 307 4.0
1935 132 120.0 7 6.4 11064 145.2 210 28
1936 39 38.5 2 1.8 10171 133.5 146 1.9
1937 76 69.1 1 9 7906 103.8 149 20
1938 84 T6.4 1 9 15137 198.6 169 2.2
9 Yr. Av. ¢4 58.2 2 18 10615 139.3 188 25
1939 56 50.9 1 9 12922 169.6 157 21
3460 OrronExT’s ExzIBIT No. 24,

Will Co. Average compared with

Will County 1939 compared

State Average—per 100,000 with Will County Average
Cases Deaths Cases Deaths
Over  Under Over  Under Over Under Over Under

Whooping Cough..... 81.8 q 7.3 9
Typhoid ............. 8.8 4 11.8 9
Tuberculosis ......... 164 1 272 19.0
Small Pox ........... 12.0 .02 24.5 01
Scarlet Fever........ 20.9 R 196.4 4.5
Poliomyelitis ........ 4.3 68 9 .02
Pneumonia .......... 845 13.8 10.0 26.4
Meningitis ........... 3.6 12 1.8 9
Measles ............. 206.8 1.87 210.0 .13
Malaria ............. 3.899 899 2.699 001
Influenza ............ 8 117 1.8 4.6
Encephalitis ......... 8 3 9 9
Dyphtheria .......... 18.5 1.3 145 R
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3985 OrronenT’s ExaiBIT No. 30.

AwmEricay HospiTaL ASSOCIATION,
Incorporated 1920
Eighteen East Division Street,
Chicago, 1L

Bert W. Caldwell, M. D.
Executive Secretary,
December 11, 1940

Mr. H. H. Naujoks,
Ekern and Meyers,
One North La Salle Street,
Chicago, Illinois,
Received
Dec 12 1940
Ekern & Meyers
Drar Mr. Navugoks:

Referring to our conversation of the 10th accord-
ing to the records of the 1940 issue of Hospital Service
3986 in the United States of the American Medical Asso-
ciation there were 9.018.316 patients admitted to gen-
eral hospitals in the United States during 1939 and
that the average census in these hospitals was 307.991.
Computed from this the average day stay of patients
was 12.46 per patient. From the same source the St.
Joseph’s Hospital at Joliet, Tllinois had 5.561 admis-
sions and an average census of 175 patients which
computed in the same manner would show an average

days stay of patients of 11.48.

Yours very truly,
W. P. MogriLt,
M. D
WPM :FSK
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4476 Howson ExmisiT No. 6.
ALvorp, Burbick & Howson
John W. Alvord Donald H. Maxwell
Chas. B. Burdick Louis R. Howson
EnNcIiNEERS
Suite 1401 Civic Opera Building
Chicago

Feb. 18, 1941.
Mr. Herbert H. Naujoks,
¢/o Hotel Monteleone,
New Orleans, La.

DEear NavUJoEs:

I have analyzed Pearse’s Exhibit 61-A. It seems
to me it is just as much in error as the original. On
the enclosed table I have shown what I believe to be
a proper analysis of this table.

The first three years 1938, 1939 and 1940 have actual
recorded data of the C.0.D. at Lockport. This is
shown in my line 6. Pearse’s table has estimated the
total B.0.D. exclusive of sludge (my line 1) and the
B.0.D. of the sludge deposits (my line 2). The sum

4477 of these two is the total B.0.D. (my line 3).

Pearse’s table also shows the sources of dissolved
oxygen (my line 4). Oxygen balance is the difference
between the total B.0.D. and the total D.O. That is
line 3 minus line 4 shown on my table as line 5. The
relation between the actual recorded B.0.D. at Lock-
port (my line 6) and the excess in line 7. The relation
of the actual to the computed has varied from 50%
to 61% with a year average of 57%.

If this average of 57% was applied to the critical
vears of 1941 and 1942 as shows in my line 8, the re-
sulting B.0.D. at the pool would be 233,000 lbs. in
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1941, the equivalent of 13.5 p.p.m., and 198,000 Ilbs.
in 1942, the equivalent of 11.5 p.p.m.

Actually, Pearse for 1941 had a per cent of pool
B.0.D. to the excess which he computed in the ratio
of 361,500 to 409,000 or 884% and in 1942 the relation
of 303,000 to 347,000 or 674%. Certainly I see no
reason why for these two years the percentage of
error should have been any greater than in the former

4478 years and certainly actual experience as recorded by
analytical data in the past is the best foundation for
future predictions. 1 believe the facts are closely
represented by the figures in line 8 of my table and
these you will note do not differ a great deal from
Pearse’s original Exhibit 61-A figures.

Another way to look at it would be to find what
Pearse’s error amounted to. That is, line 5 minus
line 6. These errors were:

1938 405,300 1bs.
1939 559,800
1940 262,800

3 yr. Ave. 409,300

‘While the variation will be somewhat less than these
three years would indicate due to partial satisfaction
of the oxygen demand, there will certainly be a mate-
rial credit for reaeration in any period in the future
and that Mr. Pearse has wholly ignored. There is
much discussion of reaeration in part 3, appendix 1
of the 1925 investigation.

Yours very truly,
Avvorp, Burpick & Howsox,
By L. R. Howson,
LEH:VB
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Respectfully submitted,

GEORGE F. BARRETT,
Attorney General of the State of
Illinois,

Jou~y K. MarTIN,
Attorney General of Wisconsin,

J. A. A. Bur~quisr,
Attorney General of Minnesota,

TaoMAs J. HERBERT,
Attorney General of Ohio,
Crauvpe T. Revo,
Attorney General of Pennsyl-
vania,
HagrrineToN ApAMS,
Deputy Atty. Gemeral of Penn-
sylvania,
Herpert J. RusaTON,
Attorney General of Michigan,
James W. WiLL1aMs,
Asst. Attorney General of Michi-
gamn,
Joux J. BexwerT, JR.,
Attorney General of New York,
Timorrny F. Comav,
Asst. Attorney General of New
York,
Herperr H. NAUTOKS,
Special Assistant to the Attor-
neys General.


















