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REPORT CCP4POSITION

The survey report is divided into a S~mmary , and 9 Appendices . A
charge for each appendix and stmmary report to cover the cost of printing
will be required, should purchase be desired . The appendices each con-
tain a different category of information. Alphabetically identified,
the appendices are:

A. Background Information - This appendix includes the population
and industrial projections , wastewater fl~~is and the engineering data
used as a basis for planning .

B. Basis of Design and Cos t - This appendix contains the criteria and
rationale used to design and cost the final alternative wastewater treat-
merit system components.

C. Plan Formulation - The appendix presents the planning concepts
and procedures used in developing the alternative wastewater management
plans that were examined during the study .

D. Description and Cost of Alternatives - This appendix contains a
cost description and construction phasing analysis for each of the final
five regional wastewater management alternatives. Components of these
alternatives are described in detail in Appendix B.

E. Social - Environmental Evaluation - This report provides an
assessment of the social and environmental impacts likely to arise
from the implementation of the final five alternatives .

F. Ins titutional Considerations - This report presents an assessment
of the institutional impacts likely to arise from implementation of the
final five alternatives .

G. Valuation - This appendix presents a broad evaluation of the
implications and use potential inherent in the final five alternatives .

H. Public Involvement/Participation Program - This appendix doctments
the program used to involve the public in the planning process .

I. Coninents - This appendix contains all of the formal coi’mients from
local , State and Federal entities as the result of their review of the
other appendices and the Sumary Report . Also capsulized are the views
of citizens presented at public meetings .

The Stoiinary doci.ment presents an overview of the entire study .
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PRE FACE

Extensive background data was gathered and used as a starting basein the development of the Chicago-South End of Lake Michigan (C-SELM)Was tewater Management Study . Much of the background data is suninarizedin this appendix. During the course of the study, some data was refined.These revisions are reflected in the design of the final array ofalternatives. Specifically , the appendix includes descriptionsof C-SE LM area and climatological conditions ; land use , population andindustrial and wastewater flow proj ections ; water management needs ; areaplanning objectives ; planning restrictions for water management; andcurrent and planned water management proposals.
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APPENDI X A: BACKGROUW INFORMATICZ~

~~CTICN I: LAND, CLIMATOLOGICAL-PHYSICAL AJ’~D BIOLOGICAL CCt~JDITI(}~S

ThE C-SELM STUDY AREA

The C-SELM study area is regional by definition since it crosses
county and State boundaries. It encompasses the drainage basins of the
Chicago, Des Plai nes , DuPage , Li ttle Calumet and Grand Calumet Rivers and
the lands in illinois and Indiana that drain into Lake Michigan, as shown
in Fi gure A-I -i. The are a was specified in the Congressional authorization
for the C-SELM study . Seven conti guous counties includi ng Lake, Cook ,
ThiPage and Will Counties in Illinois, and Lake, Porter, and LaPorte Counties
in Indiana, are who lly or partly inside the study area. Nearly 90 townships
are included in the C-SE LZ4 area with a 1970 population of approximately
7.1 million people.

Ta’OGRAPHY - GEOLOGY

The C-SE LM study area lie~~entire ly wi thi n the Central Lowland
Physiog raph ic Province . Except for a small area in the southwestern
portion, the study are a lies within the Great Lakes Section of the Province.
The Great Lakes Section is further subdivided into the Chicago Lake Plain
Subsection and the Wheat on Murainal County Subsection . The Chicago Lake
Plain Subsection extends from near LaGrange , Illinois , on the west, to
Winnetka , Illinois , on the north , and the Indian a border on the
south , sloping gently towards Lake Michigan on the east. It is a low
flat area inte rn pted by only a few low rid ges . The Wheaton Murainal
County Subsection surrounds the Chicago Lake Plain Subsection to the west.
It is hilly , with broad ridg es paralleling Lake Michigan , and contains
numerous lakes and swanps . A ~~all portion of the Kankakee Plain Subsection
of the Till Plai n Section in western Will County , Illinois , encompasses
the remaining land in the study area (1)

The surface character of the area resulted from past glacial activi ty .
Three glaciers covered the study area , each advancing and retreat ing a
number of times . The are a is overla in with a glacial dri ft or till of an
extre mely heterogeneous nature which vari es in dep th from 0 to 400 ft.
Bedrock cxltcropp ings occur in portions of Will and Cook Counties . Figure A-
1-2 is a glacial map of the study area and contiguous counties .

DRAI NAGE

The C-SE12~1 study area has a drai nage area of 2 ,~ 00 sq. ml. Drainag e
is ultimately to the Illinois River via the Illinois Waterway System or to
I.ake Michigan via a number of rive rs and channels (Fi gure A - I - 3 ) .  This
drainage is controlled by the generally flat topography of the area and is

A-I- i

-.-

~

.- .

~

-

~

—---- — .—



-
~

, —--
~

..-- - 
~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~

— 0 
-

z
4 - .~~~~~~ ? 4

C,
-~~~~ ~~~

~~~~~ 
‘.—) • ~~~

. I
~~~

‘
. 

‘ . ~~
.-
~
1 -

~
- 4

;. I~- .

0

~~v’-~ ~\~~~~~~~~~~~~~~~~~~ 

~ : 0
C,

\
~~~ 

4
4

a

- 
!~~~~~~~iFt ri 1~1fil

I fl ~~~~ 4 ~~~~ I
U 

~~~~~~~~~~~~~~e c r

~~~~~ .~~~f 
- 

- ~~~~~~~ ~~~~~

1’ —

‘ 

— _________

~ .4. ~~~~~~~~~~~~~ ~~~~~ 
~~~~~~~~~~~~

1_ . . <.. ~~~~~~~~~~~~~ ~~~~~~~~~~~~~~~ ~~~~~~
,

0 
• 

~~~~~~~~~~~~~~~~~~~~ --— . .



.~~---~~-~~~ ~~-~- --~~~~

In
In

U

z
4 W

z

a
Z ~~~~~~~~~~~~ 2 z

—

0 ~ ‘~- r.0 ~U

~Ii~
- ~I 1~~::

‘4 ~J . (U 
~iUi

‘4 ‘~ \f~ ~t : -- 

-

~~~~~ ~1 
~T L -----

~~~~
‘

~~

~ 41L~~~r 1c1 1
I— ~~ \(, 

~
—--

II

~~ ‘~ )~~~SLLL a

~~~~~~~~~~~~~ L
~~~~~~~~~

4 I

~~~~~~~ ~~~~~~~~~~‘4 ~~8 ~~~~~~~~ - -
, 

~ ~ ‘—-i —

- L ~~~~
- 

- 
-

0 
~~~~~~~ 

[ ~~,
,- -

~~ 
I— 

~ - .J ~ -

- 

-~~- r r~ “ - -~~
. ~~- t r!~

-_

~ I, —
‘.-

~~~
‘

_ 
I -

~ )
- ~~r L [_ L ._ J j~ . .r

r

~! ~~~~~~~~~~~~~~~~~~~ 

/ 
- 

i ::-~~~~~ -~~~~~ 

j



I-

Ui >~~, Z -

—
C- 

~~~~~~ -)

~~~~.I ~~ 10 - 1  ~~>- ~-

~: Hi’~-I ;,~T’~ L 1. I~~~ .
~ ~~4iJL ’ ;ZV L~~

-
~4 ~ ! _j

~ :ii~:~ ‘ 1 ~ - -

~

— - -
~~~

•• -‘
~~~ ‘

T
i~ \~ ~j  

I L

- — —  —-.  --  -
~~~~ In

4 1 ~ I

3 J~~ J--— ~~~ i~ ,L ~t r;

A -I-3/B

_  
--.~~~~~~

, . ,



_ _ _  ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~

D R A I N A G E

~
J— -( ~~~~~I

i I / \-
~~~ 

4~ ~\ WILUETTE
C ‘ ‘~~ \i ~~ HARBOR NOTE .

~~~~~ [1 AREA TR$BuTAR’y
TO LA$.E. MICHIGAN

i~~~~ liii —

CAGO0 
~ ~ HARBOR

~~ 

c:~~ ç
- * CALUME 7 — —

0 ~~ HARBOR

- 
iftiD/ANA HARBOR M

GARY
- HARBOR

IA ,r
— (\r ~t-.-’ PORTE

*
,~~
. L — -  Th( POR E~

Li~~~~~~~~ ~I~~ L A K E
L

_ _ _  

__1I~~~~1~ 
2 0 1 4 6 8 K)

— 

Sc~~~ n~~~~~~
L ____ i DEPARTMENT OF THE ARMY

- 

CHICAGO DISTRICT.CORPS OF ENGINEERS

FIGURE A 1 3

A - I—4 

~—~~~~~~~~~- — ~~~~~~~~~~ - - .~~~~~~~ ~~~~~~~~~~~~~~~~~~~~~~~



poorl y defi ned in certai n areas . About 70 sq. nu . along Lake Michigan
north of downtown Chicago (Chicago River drainage area) and about 290 sq.
ml . around and south of Lake Calumet (Caluine t Rivers’ drainage areas)
originally drained into Lak e Michi gan (2). However, flow was reversed and
diverted to the illinois Waterw ay by construction of man-made canals,
notably the Sanitary and Ship Canal (in 1900) and the Cal-Sag Channel (in
1922). Other major tributaries to the Illinois River are the Des Plaines
River , and the DuPage River , which drain generally scuth. Major tributaries
to Lake Michi gan are the Grand Calumet, and the Little Calumet Rivers .

CLIMATE

The climate in the C-SEL!~4 study area is predominantly continental,
ranging from warm in the suiitner to relatively cold in the winter; however,
it is modified somewhat by its proxi mi ty to Lake Michigan. The average
annual temperature is 50°F. The average annual rainfall, measured at
the Central Weather Bureau Station at Midway Airport for 42 years, is
33.18 in. (3). Snowfall accounts for approximately one-half of the
winter precipitation and one-tenth of the total annual precipitation.
The maximum seasonal snowfall of record, 68.4 in., occurred during the
1967-68 season. Figure A-I-4 shows the monthly distribution of precipitation.

BIOLOG I CAL CONDITI ONS

~E (ETATI (}~
The natural vegetation around the southwest end of Lake Michigan

suggests a transitional zone following a narrow band near the lake. A
modi fi ed form of the beech-map le forest is found in the more moist areas .
Oak-hickory fo rests are found in more open areas west of the beech-maple.
;\ transitional flora between these two forest types indicates maple -basswood
and maple-bas swood-re d oak forest (74).

A recent (1973) field investigation along the Little Calumet River
by Chicago District personnel showed a few areas in a nat ural state.
Natural vegetation was observed near Kennedy Avenue, Cline Avenue, Colfax
Street , and Burr Street. The majority of species ~~re cottonwoods, poplarsand wil low with occasional oak, maple and mulberry .

Wetland areas along various C-SEII1 streams are predominated by
willow species . Cottonwoods and poplars are also prevalent. Various
grasses , forhis . cattails , arrowheads and nettles are common. High
water tables limit the vegetation in these areas to water tolerant species.

} j $ } j J J  1-1~

Carp, catfish , green sunfish , and bullheads represent the most
prolific fish populations in C-SEU1 streams (73). Ri~’cent (1970) fish samplingdata ohtai.ned from the Ill inois Natural Uistor~’ Survey and the ~‘kAseum of

A l - S
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\atural History indicates that numerous smaller tributaries contain small
~ui: ~c :: ’d ~!~~r~es ~~~~~~ m l , ) i nent of water quality should result ~n
t:i~ : eest abl ishment desirable ~pc:ie~

. , such as the smalinouth b ass ,
j’uc~~ ~a~- ; , varicu~; darter and stream type mi nnow species .

~~~~~~ \J, FAUNA

The e~i i s t i n g t~~ resti~~ I faun a consist primari ly of small mammal
;nd bi rd sp€-CL. $ characterist~ c of urb an and shore areas . Wildli fe includes
a nui’~~~r c f  wate i-fo~J , ph.~is-iit , quail and the usua l assortn~ nt of urban
i~ i ì a] ~ .- uch as £ai~ ts , s iui~ re k , opossums ~rid raccoons . Over 300
::~r ie t~~s . 1 h~ rds have bcen ident i I ~ed iu  the Tndiana ikin~s State Park
~h t c ~h L- - n t I ~ 1’e -~ !: ‘~ rt c . C 51 ~ area.

1 .~~i ~itOi ~ so~:~~ r i s  may be fo~ ii ea.sonally ii~ ~ e wooded areas,
~.iL 1e m.i~ rator~; waterfow l can b~’ expected in Lake i-iichigan harbor and

:~ well as a few ~-.e~.luncJs in the area. T~ib1e A-I—i lists
ai. ri~s of the zrea . The south Lake Michigan area records 200 species

r~f r~gui . ; i1v occuring e~ ris wi th iS regularly b reedi ng species (76) .

_ _  -.~~~~-. .—- - .~~~. - ~~~~~~ ,—-“—
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TABLE A- I-l

ThE BIRDS OF ThE UIICA(D REGIC~(LAKE MIC}1IG~N ~ !ORELINE)

Pied-billed Grebe Chimney Swift
Great Blue Heron Belted Kingfisher
Black-cr owned Night Heron Horned Lark
Mallard Tree Swallow
Black Thick Bank Swallow
Semipaln~ ted Plover Rough-winged Swallow
Kilideer Barn Swallow
~A~nerican Golden Plover Purple Martin
Black-bellied Plover Coninon Crow
Ruddy Turns tone Long-billed Marsh Wren
Coninon Snipe Short-billed Marsh Wren
Spotted Sandpiper Catbird
Solitary Sandpiper Starling
Greater Yellowlegs Myrtle Warbler
Lesser Yellowlegs Black-throated Green Warbler
Pectoral Sandpi per Palm Warbler
Bai rd ’s Sandpiper Yellowthroat
Least Sandpiper House Sparrow
lAxilin Redwinged Blackb ird
Short-billed Dowitcher Brown-headed Cowbird
Semipalniated Sandp iper Coninon Grackle
Sander ling Cardinal
Herring Gull Indi go Bunting
Ring-billed Gull American Goldfinch
Forster ’s Tern Slate-colored Jimco
Coninon Tern White -crowned Sparrow
Black Tern White-throated Sparrow
l’buming Dove Song Sparrow

A- 1-8
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TABLE A-I- i  (Con t ’d)

11-fE BIRDS OF ThE Q-II CAGO REGI(}~
(URBAN AND SUBURBAN AREAS)

Sparrow Hawk Solitary Vireo
Killdeer Red- eyed Vireo
Herring Gull Wa rbling Vireo
Ring-billed Gul l Black - and-white Wa rbler
Bonaparte ’s Gull Tennessee Warbler
Rock Dove Nashville Warbler
Yellow-billed Cuckoo Yellow Wa rbler
Scre ech C~zl T iaguolia Warbler
Chimney Swift Myrtle Warbler
Ruby-throated Hummingbird Black-throated Green Warbler
Yellow-shafted Flicker Blackburnian Warbler
Red-headed Woodpecker Chestnut-sided Warbler
Downy Woodpecker Wilson’s Warbler
Great Creste d Flycatcher Canada Warbler
Eastern Phoeb e American Reds tart
Barn Swallow Hous e Sparrow
Purple Martin Baltimore Oriole
Black-c apped Chickade e Common Grackle
Tufted Titmouse Brown-headed Cowbird
Mti te-breas ted Nuthatch Cardinal
Brown Creeper Rose-breasted Grosbea k
Hous e Wren Indi go Bunting
Catbird Purple Finch
Brown Thrasher American Goldfinch
Robin Ru fous-sided Towhee
Wood Thrush Slate-colored Junco
Hermi t Thrush Chipp ing Sparrow
Swainson ’s Thrush White -crowned Sparrow
Gray -cheeked Thrus h White -throated Sparr ow
Veery Fox Sparrow
Golden-crowned Kingiet Song Sparrow
Ruby-crowned Kinglet Yellow Throat
Cedar Waxwing Northern Waterthrush
Starling Ovenbird
Yellow-throated Vireo Blackpoll Warbler

Bay-breas ted Warbl er

A- 1-9
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SEC~ICT~ II: LAND USE

GENERAL

In order to get a view of the study area from a regional planner’s
viewpoint, information was gleaned from recent planning papers prepared
by the Northeastern Illinois Planning Commission (NIPC) (4) and the
Lake-Porter County Regional Transportation and Planning Commission
(LPcRTPC) (5). Existing land-uses are specificall y identified for res tri c-
ted categories . Projected uses are estimates based on known factors and
mathematical relationshi ps. Land-use proje ction methods have been definedin both the NIPC and LPCRTPC papers .

Regional planning philosophies emphasize that there is a strong
relationship between land use planning and water resource planning. The
relationship is most obvious in terms of the effect on water resources by
overland runoff from developed areas and other changes in natural drainage
patterns . During 1972, several streams in the C-SEU~1 area illustratedflooding problems that were aggravated by runoff from developed areas.
Effective development planning can minimize the adverse impacts by
controlling envi ronmentally incompatible land uses and assuring balanced
development.

PRESENF AND PI~X1ECFED LAND USE- -C-SE LM CCUNTIES

Three cat ~gories have been used to distinguish between types of land
use. They are Residential , Regional Open Space , and Agricultura l and Vacant
Land. Tables A-II - l , 2 , and 3 give breakdowns in land use in acres .

• LAND USE PLANNING

One of the principal concerns involved in regional planning is the
• location of private developments. The desired result is to guide private

developments in order to enable a greater accessibility between peop le
and opportunities within the region. Most people leaving their homes to
work , shop , recreate , go to school , to the doctor, or other reasons, are
concerned with the time and expense of travel. Therefore, NIPC and
LPCRTPC have expressed a need for logical, patterned developments. NIPC
and LPCRTPC feel that developments should follow transportation corridors ,
with open-space and recreational needs provide d between the corridors (6)(7) .

AWARENESS OF COPE CI1Y AND RURAL AREAS

The same principals of development presented in the previ ous paragra jth
which implici tly apply to suburban areas , should be app lied to rural areas
and to the redevelopment of urb an core areas.

,\- 11 - 1



TABLE A - l I - i

RESIDENTIAL LAN D FORE CASTS

FOR C-SELM COL1’~T1ES
(acres)

Exist ing Forecast

i EL INOI S 19713* 19Th 1985 1995

City of Chicago NA~~ 46,400 47,300 47,500

Suburban Cook County 122 , 700 134 ,400 150 ,700 1 4 , 500

DuPage County 53,567 58,800 70,900 79,800

Lake County 40,256 45,600 57,400 73,800

Will  County 24 ,448 30 ,050 43 ,200 62 ,600

INDIANA

Lake County 31,465 48,042 57,b26 80,954

Porter County 12,692 23,018 31,875 41,853

LaPorte County NA NA NA NA

* 1971 for Indiana

** Not available

. \-  I I -2
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TABLE A -II -2

REGI(}~AL OPEN SPACE FORECASTS

R)R C-SEU4 COUNTIES
(acres)

Existing Forecast

ILLINOIS !2Z.~.* 1975 1985 1995

City of Chicago 10,750 32,200 60,000 60,000

Suburban Cook County 68,500 78,300 111,200 114,000

DoPage County 13,700 25 ,700 37,000 37,000

Lake County 14,000 39,900 49 ,400 49,400

Will County 10,500 27,000 42,500 42,500

INDIANA

Lake County 4,075 12,864 18,675 27,491

Porter County 1,491 3,718 12,762 28,992

LaPorte County NAs~* NA NA NA

* 1971 for Indiana

** Not available
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1ABLE ~\-II - 3

AGRI CULTURAL ~~D \ ACAVI’ L’~~D FORECASTS

FOR C-SELM COUNI1ES
(acres)

Existing I:orecast

ILLINOIS ~~~ ](375 1985 19 95

City of Chicago 0 0 0 0

Suburban Cook County 155 ,900 112 ,600 00 ,200 35 , 200

DuPage County 111,000 83, 100 01 ,000 52 ,300

Lake County 212 , 900 174 ,600 154 ,400 135,600

Will County 430 ,400 400 , 70 0 354 , 400 335 ,200

INDIANA

Lake County 234 ,201 205 ,174 179 , 590 138 , 570

Porter County 233 ,461 2 2 3, 235 199 ,504 lo9 , 5b2

LaPorte County NA NA** NA NA

* 1971 for Indiana

** Not available
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SBT ION 3: POPUL\T ION AND iNDUSTR IAL PROJECt ION S- -CORRFIAT I ( \ TO FLOGS

DEVELOP~VENT OF SOCIO-Eca~OMI C PRQJECTIcNS
The development of reliable soclo-economic projections provides the basis
for viable wastewater management planning. Essential elements of these
projections are trends in the economic develo~~ent of a community as re-
flected in or controlled by the land use patterns in an area. These
economic trends include the population and industrial growth of an area,
and hence the planning and constru tion of sewage treatment facilities to
meet the demands of this growth. Regional trends, such as the de-
centralization of economic activity and the rapid growth of suburban
population in close proximity to the areas of population saturation will
affect all local planning. It was therefore of utmost importance to
assess and evaluate these trends , and to incorporate them into a compre-
hens ive plan for the C-SELM area.

Since the quantity of sewage to be removed and treated is partly dependent
upon the population and its per capita contribution to sewage, detailed
population studies were made to accurately predict these trends . Such an
analysis was made to predict flow quantities, a primary prerequisite to
design of treatment faci1ities. A projection of the trends in per capita
use by area was also made. Similarly, industrial trends in expected re-
cycle rates for the major water using industries were assessed.

The distribution of population in the C-SEUvI area, as in any area, is
dependent upon an intermix of complex factors. These include the educa-
tional, occupational, and income characteristics of the population; the
land use and zoning patterns within each community; and the influence of
local regu lations . For example , s ingle fami l hous ing would tend towards
a lesser density than mul t iple family housing arid thus require lesser size
of facilities per unit area. Similarly, the socio-economic structure of
a commun ity as well as the population density is different for a community
with young families with children than for retired couples .

PASTS FOR EVALUATION

The selection of thc pro,ection methodology for future municipal  and in-
dustrial loads is dependent upon the amounts and types of data avai lab le ,
including , of cour se , the i nformation on coriiiiunities cited above. The
assessment of the study area ’s future wastewatcr loads thus necessitated
an evaluation and estimate of the socio-economic indicators of wastewater
prodi.t tion . Thus a methodology was developed to determine the future
estimates of the two princ ipal indicators - - population and industry .
Wastewater resulting from stormwater runoff is a function of land use,
i.e. degree of urbanization , and is addressed in section IV of this appen-
dix.



The pattern of area growth was evaluated on a county basis and subsequently
disaggregated to townships and city of Chicago ~~ Code zones. The disag-
gregated profile then served as a base for qualifying the intermi x of the
quantity and type of both municipal and industrial wastewater loads. The
economic ~uy ilv sj s  thus served as a basis for determ i nation of future munici-
pal and industrial flow-rates pursuant to selection of design criteria for
facilities , and projections of f ut ure needs for facilities .

In response to this need, r)OPUl~ tiOfl and industrial  prolections were devel-
oped for cacti decade from 1980 throug h 2020 . Constraints  on population and
industr i :J  ~-xpans ion , e.g. availabilit y of land , cur rent land use plans ,
and transpoz-tation , were used to as~css the limits on growth w i t h i n  each
of the 8~ townships comprising the study area. The projections
are consi dered to be reasonable estimates of future conditions developed
from data current at the t ime of the analysis. h ence , wh i l e  the actual
future development may differ somewhat from the projections, the general
relationshi ps are considered realistic. (Note that such proj ections usual ly
indicate a smooth line on a population vs. time curve , regardless of wh ich
Projection methodology is used; whereas actual (past) population curves do
not.)

MUNICIPAL PROJECT IONS

RELATIONSHIP Wflh I OilIER S11JDIES

The basic population projections used for this study were a compilation
(and modification as required) of those prepared by other Federal , state,
and regional agencies. Each of these selected agencies utilized the
county as the basic unit in allocating the expected socio-economic growth
and depicting trend patterns. The projection sources included the U. S.
Department of Commerce, Office of Business Economics (OBE) ; the State of
Indiana Department of Natura l Resources (IDNR) ; and Northeastern Il l inois
Planning Connniss ion (NIPC) .

The (JBE data , dated March 1971 , was disaggregated from the larger Economic
Reg io n - -  that of the G reat Lakes Basin planni ng suba rea “Southwest Lake
M ich igan ” - -  by the North Central Division , U. S. Army Corps of l~ig i neers .
Th is  i~.as done as part of a (Type :\) Regional Study for the b~atcr ResourcesCounc i l  (9). The OBE projection data was included to provide a regiona l
limit on the aggregation of projections prepa red by various agenc i es and
local interests . The intent was to insure compatibility of the region to
the nat ional economy by considering OBE’ s projections for all counties
collec t ive lv .

The Sta t~. of I rid i ana project ions and those of NE PC were updated in Ma rch
and hilv l~

)T’ I , respec t ive l ’ ’ , to incorporate the 19 ’O fina l census count
The N I R ~ forecasts were nude t lir ’ugh the year 1995 whereas t h e  pro iect i o n s

1 ORE and Indiana extended I o the year 2020. (Note t h a t  a 1 t)o~ whi LP( ’RTIN’

\ ( 1 1 - 2
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is an A-95 çlanning entity for the State of Indiana , the projections of
this agency were not utilized. This -Aa ~s riecause the i~70 census result.-were not then available for this agency, and the fact that no coninon base
existed with the other studies.)

In developing the Chicago District projections and in resolving differences
between projections, the “development corridor’ concept by NIPC was used as
a tramework and is thus of particular note. The concept is that “. . .most
new suburban growth will occur in development corridors consisting of lan d
with convenient access to adequate systems of mass transportation , water
supply, sewage disposal and other essential facilities and services .” Fur-
ther , “Open lands such as major recreation parks, golf courses, cemeteries,
agricultural and large lot residential areas will be the predominant land
uses in the spaces between the development corridors.” (16) According to
the concept , the most signifi cant form of mass transportation in suburb an
areas is the commuter rail service which has been long established and
helped shape the form of suburban areas. ~thile other public services andfacilities can be extended to any part of the region , commuter rail service
is virtually fixed according to the present pattern of rail lines . For
this reason, the existing rail system has taken on a special significance
in defining the location of future development corri dors along which both
nunicipalities and industry would grow. Since sewer access is considered
to be a critical factor in the regions developmental process, it follows
that extensions of public sewer systems should generally be confined to
those lands which have convenient access to existing or potential commuter
rail service. Figure A-I ll-i shows the existing public t ransportation
svs tern.

The methodology for development of the Corps projections, and the inherent
resolution of projection differences between agencies, is presented below.

BASIS FOR POPULATION PROJECTIONS

The population was projected by decade for the 86 townships and the city of
Ghicago in the seven county study area (see Table A-Ill-i). Available pro-
jection data was revised as necessary to reflect mo re current information
and to reconcile projections prepared by several agencies . Three proj ection
regions were used for the city of Chicago. The boundari es conform to the
‘o community areas developed for the Chicago communi t inventory by the

University of Chicago (Fi gure A - I I I - 2 ) .  O~unt~ pro lect ion s h the State of
Indian a were accepted in thei r entirety for L:-d~e , Porter , and LaPorte Coun-
ties , arid then disaggregated to the township level , as explained below.
Illinois county projections for Lake, Cook , DuPage , and Will Counties were
provided by NIPC and slightly ad justed.

In adjusting the NIPC forecasts , the projection methodology developed by
NIPC was utilized. NIPC projected population by decade for the fou r I l l i -
nois counties by township by decade from 19_ s through 1995. The met1iodo1og~entailed fi rst forecasting the reg ional populat on and ent lovmen t , and then

\ T I I - ~
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allo :i- t ing to townshi ps on the basis  of the interrelationshi ps of employ-
ment , populat i on , avai labi l i ty  of lan d , prox imity to transportation
facilit ies , existing characteristics of the townships , and the policies
of the Comprehensive General Plan adopted by NIPC in 1967. (Where there
is a significant conflict between policies of the Comprehensive Plan an d
the exist ing location of population as determined by more current infor-
mation , the Chicago D ist r ict proje ctions reflect the actual population
~~. :ita. ) The effect of land use policies on popula t io n growth is expected
to become more pronounced in the latter projection periods . Thus future
population is expected to he mere consistent with the Comprehens ive Plan ,
rathe r than reflect past trends in population growth.

The Chicago District coordinated closely with \IPC in extrapolating popu-
lat ion projections from l*~3 to .2020 , following the policies of the
Comprehensive Plan. Projections of OBE were used as an indication of the
relative agreement of the NIPC forecasts within the regional context . A
point of saturation of the population density was reached before the year
2020 in Cook and LUPage Counties. Thereafter, no further growt h was
projected. A generalized growth curve was extrapolated graphically
through 2020 for Lake and Will Counties. These county projections were
then disaggregated to townships from 1980 through 2020. The NIPC methodo-
logy developed for the 1975 to 1995 forecasts were utilized to make this
distribution.

A similar analysis was done for each township in the four cwnties . Those
townships that would not reach population saturation by 2020 were extra-
polated graphically from the NIPC forecasts to the year 2020. NIPC
determined the population, and where applicable the saturation population ,
for each township and the city of Chicago by using such indi cato rs as
trends in immigration and emigration ; existing and trends in land use ,
local zoning ordinances and available open space; the type of predominant
housing, e.g. high density apartment complexes vs. low density sing le
f~nily housing; and the socio-economic status of communities and its resi-
dents within each township. The townships were then aggregated to the
coun ty level and the results compared to the count totals. The township
totals were then adjusted so that the suni of town ship populations would not
exceed the total county population established previous ly. The results of
the population projections are shown in Fi gure A - I r I - 3  and Table A-IlI- l
which compares the Chicago District projections with the ~IPC and OBE pro-
jections. The figure illustrates the projections and differences in
projections of the selected agencies and the Chicago Distr ict , as app lied
to the counties wi th in  the s tudy area for the two key t ime  f rame s of  1990
and 2020. Differences between the NIPC and Chicago 1)istri ct project i ons
are attributable to two factors . F i r - ~t , since the N I O L  io i ecas t —  we re for
the years 1 95 , 1985 , and 1995 , mean values were (Ieternlfled between these
years to reflect  the study t ime frame of 1980 , 1990 , e t c .  Second , the
NIl ’C fo recasts resulted in several points  of  i n f l e c t  ion i~hcn graphed , m d i
eat ing a f l u c t u a t i n g  rate of populat ion growth and declin e . he Chicago
D i s t r i c t  proj ect ions changed t h e~-e va l ue s to obt ii n —.n~ o1 t r ;tns i t  ions ir~ n
one decade to the next. ihi s “smoothing” illustrates the fact that the

\ I I I  
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TABLE A-Il l-i

COWARISON OF CCUNTY POPULATION PRGJECTICNS
(thousands )

1990 2020

~LC OBE NIPC IN D NCC OBE NIPC INI )

Cook 0 , 281 6 ,563 0 , 718 - 6 , 768 8 ,151 - -

DuPage 925 711 943 — 1, 374 1,254 - -

Lake 709 573 705 - 1,132 94 0 -

W i l l  520 379 513 - 1,047 575 - -

Subtotal ,
Illinois
Portion 8,435 8,246 8,881 - 10 ,321 10 ,920 - -

l ake 688 732 - 688 920 1,003 - 920

I~ Portc 132 135 - 142 190 170 - 196

Porte r 201 183 - 201 53() 402 - 530

s~bto t ~i 1
In di ana
Portion 1,021 1 ,050 - 1,031 l , 04b 1,581 -

l o t a l  County
9 , 450 9 , 290 - — 11,907 12 , 501 — —

\ \ — ~ ot .-\vail ahle

- -~~~~~~~~~~~ -~~~~~~~~~~~~~~~ ---~~~~~ . - - - - - - --~~~~~ .- -~~~- - - ~~~~~~--- 



accuracy of population projections decreases dramatically with increasing
years. Hence peaks and valleys would indicate a level of accuracy
inconsistent with the actual degree of accuracy. Thus a rounding off was
performed to develop a smooth curve indicative of general trends in
population growth but not of exact numbers.

The ILT~R projected population by county by decade to the year 2020 as partof their water resources program (11). For the preliminary analysis , the
L~partinent relied on a 1966 study by the Bureau of Business Research at
Indiana University (15). Due to the relatively lower out-migration esti-
mates for Indiana prepared subsequent to the Indiana University study by
the Indiana State Board of Health and the Bureau of Cens us , the forecas t
by Indiana University was modif ied by the Il}JR. The IDNR fi rs t prepared
a state projection which was thsaggregated to nine economic subareas for
water resource planning . Each subarea was comprised of several counties .
The method of disaggregation used entailed weighing the 1930 share of the
subarea a~d the 1960 share to obtain the 1990 share according to thefornula b /a=c , where a , b , and c are the percent of State population in
the subarea in the years 1930, 1960, and 1990 , respectively . The same
methodology was then used to extrapolate to 2020, weighing the 1990 share
more heavily than the 1960 share . The p rojec t ions were original ly com-
pleted in 1968 and then adjusted to re flect the results of the 1970 census
by modi fying the State totals by the ratio of the 1970 census to the 1970
projections . The projections for the nine subareas were then recomputed ,
using the relative shares of 1930 and 1970 as base years. The subsequent
disaggregation of population from subareas to counties thus reflect the
1970 census.

The disaggregation from the county to its t ownships for Lake and Porter
counties was accomplished by using data developed by LPCRTPC (5). The
Comission projected population by townships for 1975 , 1985 , and 1995.
The township projections were extrapolated graphically to 2020 by assum-
ing that trends during the 1975 to 1995 decades would continue . The
relative share of the county for each township was then calculated for
each decade . Thes e percentages were then applied to the total county
population figures developed by the I Lt’JR to obtain the fi gures shown in
Table A -I II-2. The Commission analysis consi dered birth rates , death
rates , and migration estimates for each township. However, the results
of the 1971) census were unavailable at that time . The Commission ’s
county thstribution to townships were considered the best available ,
whereas the State ’s county projections were more realistic since the
fi gures reflected the 1970 census results.

HISTORI CAL TRENDS AND GRG,41111 PR~JECfI (~S

The apex of activity and the economic pacesetter in the metropolitan
Chicago area is the city proper. Since its chartering in 1837 , the c i t y
has experienced astounding physical as well as economic growth. Chicago ’s
population increased from 30,000 in 1850 to 300 ,000 in l8~0 , a 1 ,000
percent increase. By the turn of the centur y the city ’s population had
passed 1 ,000,000 and was over the 3,000,000 mark by 1930.

-\ 1 1 1 - 9



TABLE A - I I I - 2

Cook C o u n t y ,  I l l i n o i s

Populat ion (1 000 ’ s)

Tow nships 1950 1960 1970 1980 19 90 2000 2010 2020

Be rw yn - Cicero -
Oak Park 182 184 18? 18- i 1 K 5  185 185 185

Bloom 4 1  7 1 ~~ 1 1 7  140 15-1 161

Bremen 25 55 94 13 1 199 22 ‘37

Calumet 12 19 24 2o 28 ~1 33

Chicago City
North 1019 1024 1014 1014 1014 1022  1030 1038

Chicago City
Centra l 2251 2131 1921 1835 1835 1843 1851 185’)

Chicago City
South 352 397 431 451 4 5 1  4b 0  469  4 7 0

Elk Grove 6 28 80 105 112 1 1 7 122 12 7

Evanston 74 79 80 82 84 86 88

Lemont 5 7 8 15 ‘8 40 43 - I t

Leyden-Norwood 124 146 101 168 1~’3
Park 3 1 3 1 31 ~l 3 1

64 112 131 155 177 192  199 2 04

Lyons 52 82 101 125 135 143 147 1-1 4

Maine 39 95 140 178 186 19-1 199 7 0 1

New Trier 42 60 65 66 66 66 66 0

NJ i l e s  75 9 1 1 1  130 135 135 135 1~~5

Nl or t h f i e l d  17 44 0 9o 1 1 7  120 120 129

Or 1~ nd 2 7 1 5 h 7 : ’  89 ‘9

A - 1 1 1 - 1 0

_ _ _ _  ~~~~~~~~~~ ~- - -  -“-- --- - ~-----—-____
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TABLE A- II I -2  (Cont’d)

Cook County,  Ill inois (Cont .)

(1000’s)

Townships 1950 1960 1970 1980 1990 2000 2010 2020

Palatine 8 31 55 81 109 133 133 133

Pa los 6 18 33 49 57 62 64 66

Proviso-River
Forest—Riverside 123 191 205 205 205 205 205 205

Rich 9 35 45 68 97 116 116 116

Schaumberg 1 11 51 76 106 124 124 124

Stlckney 11 31 42 54 64 72 75 77

Thornton 77 138 188 215  250 250 250 250

WheelIng 17 59 119 147 159 166 173 176

Worth 42 108 156 172 186 196 202 204

C—SEL?V1 Total 4502 5113 5452 5817 6183 6426 6523 6588

BarrIngton 4 5 8 11 17 25 28 30

Ha nover 4 11 34 50 76 1 1 2  141 150

County Total 4510 5 129 5494 5878 6281 656 3 6692 6768

.- \ — !  1 1 - 1 1



TABLE A-I I I -2  (Cont ’ d)
DuPage County , I l l inois

Popuk1t ion ( 100 0’ s)

Townships  1950 1960 19/0 1980_ 1990 2O 0~ 20 10  2020

Addison 18 42 72 120 158 183 195 200

Bloomingdale 4 15 37 59 86 113 132 140

Downers Grove 30 67 93 122 137 144 150 154

Lis le  1 1  2 1  49 75 100 12 1, 142 150

Milton 26 51 7o 103 150 181 195 200

Naperville (part) 5 8 10 20 35 60 80 90

Wayne (part) 2 3 4 12 20 40 61 65

Wjnfield 10 16 23 34 52 72 100 115

York 4 3  90 125 10 1  165 165 165 165

C— Sf1 .M Tot~~1 155 313 489 706 903 1084 1220 1279

N aperv i l l e  (part ) 0 0 3 8 15 29 47 65

Wayne (pa rt ) 0 0 1 2 7 12 23 30

County Tota l 155 313 493 716 925 1125 1290 1374

\ I I I  1?  

~~~~~~~ --_ .~~_~



TABLE A-I I I-2  (Cont’d)

Lake County, Illinois

Population (1000’ s)

Townships 1950 1960 1970 1980 1990 2000 2010 2020

Antioch (part) 1 3 4 5 7 10 11 12

Avon (part) 4 7 8 12 15 22 31 40

Benton—Zion 15 22 31 43 53 65 76 88

Deerf ield—West J
Deerf ield 29 50 64 93 125 140 150 150

Ela (part) 2 4 6 9 13 19 25 31

Fremont (part) 1 3 4 6 9 13 17 22

Lake Villa (part) 2 4 6 7 8 11 16 22

Libertyville 10 19 26 40 72 102 119 129

Newport 2 2 3 5 9 11 15 2 0

Shields 29 41 55 68 80 85 85 85

Vernon 3 7 13 22 39 51 57 60

Wa rren 4 10 16 25 35 44 52 So

Wa ukegan 51 70 77 99 115  120 125 125

C—SELM Tota l 153 242 313 434 580 693 779 840

Ant loch (pa rt ) 4 6 8 9 10 10 12 13

Av on (part ) 5 10 12 16 22 29 39 55

Cuba 4 6 9 14 23 33 42 49

Ela (pa rt ) 2 4 6 9 13 18 24 30

Fremont (part) 2 5 8 12 17 24 33 42

\ - 1 I l - 1 3  
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TABLE A -I I I-2  (Co n t ’d)

Luke Count ’ , l l t ino~s (( oi~ .~~
(1000’s) - ,

Townships 1950 1960 1970 1980 19 90 2000 2010 2020

Grant 5 9 ii I -  21 30 43 t O

La ke Vil la  (part ) 1 -1 7 8 1 1 15 1

Wauconda 3 7 tO 13 15 18 20 22

County Tota l 179 2 9 3  383 530 709 866 1007 1132

I I I  — 1 4
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TABLE A-I II~ 2~~~ ont’I

Will County , Illinois

Population (1000’s)

Townships 1950 1960 1970 1980 1990 2000 2010 2020

Channahon 1 2 3 4 5 6 7 9

Crete (part) 4 10 13 17 22 28 34 40

DuPage 1 5 20 33 48 62 77 92

Frankfor t - 3 6 9 18 32 46 55 62

Green Garden (part ) 0 0 0 0 1 1 2 3

Homer 1 4 7 15 28 46 67 90

J ackson (part) 1 1 2 2 3 4 6 8

Joliet 77 94 96 107 130 157 176 190

Lockport 17 27 33 40 58 74 89 104

Manhatta n (part) 0 0 0 1 2 3 3 4

Monee (part) 1 3 4 35 45 60 73 85

New Lenox 3 6 10 16 26 40 55 70

Plainfield 4 7 11 16 24 38 50 60

Troy 1 3 12 19 31 45 62 80

Whea tfleld 1 1 2 5 11 17 25 35

C— SELM Tota l 115 !,3 2~?7 328 466 627 781 932

Crete (part) 2 2 2 2 2 2 1 1

Florence 1 1 1 2 3 4 5 6

Green Garden (part) 1 1 1 2 4 5 10 12

Jackson (part) 0 0 0 1 1 2 2 2

A-Ill-IS
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TABLE A — I I I — 2  (Cont ’d)

Will County, Illinois (Cont.)

(1000’ s)

Townships 1950 1960 1970 1980 1990 2000 2010 2020

ManhattQn (part) 1 2 2 2 3 4 6 7

: :
Reed 2 2 3 4 5 6 7 8

Washington 2 2 3 4 5 6 9 12

Wesley—Custer 1 2 3 4 5 6 7 8

Will 1 1 1 2 3 4 5 6

Willmington 4 5 5 6 7 9 10 12

Wilton 1 1 1 2 3 4 5 6

County Total 134 192 250 368 520 697 874 1047

\— 1 1 1 - 1 9

_ _ _ _ _ _ _ _  -~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ - - ~~~--- ~~~~



TABLE A— I I I —2  (Cont’d )
Lake County ,  Indi ana

PopulatIon (1000’s)

Townships 1050 1960 1970 1980 1990 2000 2010 2020

Calumet 150 211 216 220 226 236 245 256

Center (part) 10 15 19 30 35 45 51 60

Hobart 22 39 41 52 64 72 81 90

North 162 204 203 206 209 214 219 226

Ross 7 15 29 41 57 72 87 100

St. John (part) 5 10 15 26 38 50 62 75

Winfield (part) 1 1 1 2 3 4 7 8

C—SELM Total 357 495 524 577 632 693 752 815

Cedar Creek 4 5 6 11 14 18 21 24

Center (part) 1 2 3 4 8 7 9 11

Eagle Creek 1 1 1 2 4 7 10 12

Hanover 3 6 7 12 17 24 29 35

St. John (part) 1 2 2 2 3 3 3 3

West Creek 2 2 3 5 7 9 11 14

Winfield (part) 0 0 0 1 3 4 5 6

County Tota l 369 513 546 614 688 765 840 920

A - I I I  - 1 
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TABLE A-III-2 (Cont ’d)
l u l ’ ort e C O U I l t / ,  i 1 i ~~H

l ’ opu lu t io n  ( 1 ( 0 ( 9 ’ s)

Tow n s h i p s  95 (1  191 0 1’379 198 ( 1  1 1  20 0 0 2 0 1 0  7 9 7 9

Center (pa rt ) 11 1 1 15 17 10 22 25

Coo l Spring 3 I 17 3 2 9 34 -10

Mich igan  32 1’) 49 - i i  -12 -H -11 -15

New D u r h a m  (pa r t )  1 2 1 2 3 4 5

Spr ingf ie ld  (part )  1 2 2 3 4 5 7

C—SELM Tota l 48 t I  67 / 9  0’) 19 110 17 2

Cass 1 1 1 1 I 7 2

Center (part ) 1 1 1 I I I 1 I I I I I 11 1 0

Clinton I I I I I 2 2 2

Dewey 1 1 1 1 2 2 2

Galena 1 1 I 1 -
) 3 4

Hanna 1 1 1 1 1 2 2 2

Hudson 1 2 2 :~ 3 -1 5

Johnson I I

Kankakee 2 2 3 3 3 4 S

Lincoln I 2 2 7 .1 3 4

New Durham (part) 1 1 3 -
~ 5 / 8

Noble I I I I 2 2 2

P l e a s a n t  I - ‘ 7 - ‘ 7 3 -1

Prairie I I I

.- \ - 1 l 1 - 1 8  
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TABLE A—III -2  (Cont ’d)
I I t ’’ ( o n y ,  I d i ~~: ~-~ì (1 - 

I

(1  000 n )

T o w n s hip s  l 9 5 ( )  l O i l) 1970  1991) 199()  2000  2 0 1 0  2 020

Scripo 1 2 2 2 2 3 3 4

Springfie ld  (par t )  1 1 2 3 -1 5 7

Union 2 2 2 2 2 3 3 4

Wash i ngton 1 1 1 1 1 2 2 2

V ’/ ills 1 I 1 1 1 2 2 2

County 77 95 104 1 1 7  132 190 176 111

\ 1 11- 1 9

~

-

~

-
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---_



TAB LE A— tII -- 2 (Cont ’d)

i t  -r 1) 1 I i I i i  i i i

~ p - I i H r ( I I ) 0 0 s)

I I  I 0)nO IJ9 )) 7 199 IOIM . 12 o

(; -n~~-~ I - 1’ I  ~1) 37 1 ~~ 7 7

J - ~I C k S ’~ fl p - I l l ) I 1 2 7 1 1

L i H r  ; n r ~) 2 - 2 7 2 20 3~

I n 7 1 0 12 17 2 5

P o r t a q n  1 -1 2 0  —1 -1 n - I  - l  I 1 2 1  1 4

I i uon  (p r t )  1 2 1 1 1  17 - 1

7 - -s 9- H-nter 7 I I  I (  22 32  -H 5 )  11)

— ;1:Hi T h t i l  31 51 7 5  I I -  ~~ 7 .~~s 310 - 13 4

2 1 3 -i -
~ 

-/ 1 1  -1

( - I  ~~ SW I H ~ ) I I  1 2 1 3 5

nr t -  ( p a i l )  0 0 1 1 1 1 2

lvi (~)~~-~ ii I I _ 3 1 1 3 I 7

-~ 2 1 3 7 I I  I - I

2 13 11 17 3

I In ion (p- i r i )  (1 1 ‘ I  1 I 2

I - 10 1 ,  I’)

( c t  i t t ’ , Tol d -1! -9 0 1 3 -  2 ) 1  2 n - I  3 - 12 S~~~ i )

I - 

-~~~~—-~~~~



A new phenomenon has become estahli:;hed since i~or1d W i r  I t  in the county
and hi the I-4etropolitan Chicago area, that of suburbanization. Although
the city has steadily lost population after reaching a peak in 1950 with
3,620,000 people, the metropolitan area population has continued to in-
crease. Chicago’s 1970 population ~-ustained a further loss to 3,36 ,090

~ii le the total metropolitan area population increased. The C-SE Llt-! study
area had a 1970 population of some 7 nülli~i people. The population ‘f
the C—SELI4 area is expected to grow to 11.0 million in 2020 (see Figure
-\-III- 4).

Cook County

Cook is the most densely populated and heavily urbanized county in the
study area with 5 , 757 peop le per square mile  in 1971) . (See Fi gure A - I l l - S
for county population dens i ty , and Fi gure A -Ill -6 for township population
density.) The county accounted for 90 percent cf the total study area
population in 1970. Although Cook County experienced tile least growth of
all study area counties during the past two decade s (14 percent from 1959
to 1960 and 7 percent fr om 1960 to 1970) , i t  nevertheless contributed over
one hal f (984,000) of the real population growth . All growth for the past
two decades has been in Chicago suburbs , while the city i tself  lost
population (250,000 people) during this period. There are more than 65
nunicipalities in Cook County with populations exceedi ng 10 ,000. Other
than the ci ty of Chicago , the largest are Evans ton (79 ,808) , Skokie (68 ,9 2 ) ,
Cicero (67 ,058) , Arlington Hei ghts (64 , 884) , and Oak Park (6 , S l l ) .  Table
A - III -3 shows the trends in population growth of the counties and the
percent increases by decade. The total county population is expected to
grow from 5.5 mill ion in 1970 to 6.8 mil l ion in 2020 , a 24 pe rcent increase.
Excluding two townsh ips outside of the C-SELl ’! boundaries , Barrington and
Hanover , the county populat i on growth is projected to reach t- .O million in
2020 , a 41 percen t increase from 5 .5  mi l l ion  in 1970 (Table .- \ - I I I - ) .  The
city of Chicago is expected to continue to lose population u nt i l  1980 ,
remain unchanged to 1990 , and then increase at 25 ,000 per decade to 2 020 .
Olde r established corr~r iunit ies in Cook County , for  example Lcvden , \on~ood
Park and Evanston townshi ps i rnediately sur round ing  the cent ral ~itv , are
expected to grow throug h 2020 , but at decreas i ng rates as ava i l abl e lan d
is exausted. The outer suburb s , part i cu la r l y  those in the nor the rn and
southern por t ion  0! the counts- , are L - \ 3 t - c t  od t o  oflt i iiue t in  r ap i d  ~i-oo t 9
exhibi ted  dur ir i i~ the past decade .

LAiPage County

Before World War I I  the counts- was devoted p r i m a r i l y t o  a pr i cu l t u re . The
ri~inicipa1 it ies then e x i s t i n g  i~n r ~- e tiler part  of a fanii economy or i t -

small r a i l  con~iiu t er  suburbs . The p o s t - t -~;u- stiliurhan expansion of met ropo-
I i  tan a reas , wi th s i n g le-  fam i l\ - homes and p r i  v at o  iti t c~’tol i Ies I e ~ oT~ 1 :Ic t h e
new standa rd way  of l i f e , made poss ib l e  a s- at  t o i - -i i l i t e r m i x n o ~f ~ ii9
di \ is ions , shopp i np en t er s , and farm I :uoi ~ -

I I I  21 
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PA ST AND PROJE CTED POPULAT I ON GROWT H

FIGURE A - I I I - 4
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POPULATION DENSITY ($970)
COUNTIES IN C-SELM STUDY AREA

FIGURE A-~~ —5
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TABLE A- II I - 3

TREND IN POPULATICI’4 GRCW1H

County Popula tions for Study Area*

Population
Percent Increase by Decade

1950 1960 1970 1950-196 0 1960-1970
Counties percent percent

ILLINOIS
Cook 4 , 510 5 , 129 5 ,494 14 7

DuPage 155 313 493 50 57

Lake 179 293 383 64 30

Will 135 192 250 42 30

INDLANA
Lake 369 513 546 39 6

LaPorte 77 95 104 23 11

Porter 41 60 86 46 45

TCYfAL ALL
CX)U~TIES S,466 6,595 7,356 21 12

*Population is for entire count y .

~\ 1 1 1 - 2 5  

- - - -



With a 50 percent population increase from 1950 to 1960 (155,000 to
313,000), and a 57 percent increase in population from 1960 to 1970
(313,000 to 493,000), IliPage continues to be the fastest growing county in
the State of Illinois. The availabili ty of inexpens ive agricultural
land , the growth in job opportunities and the existing transportation
network (th ree comuuter ra i l s  cross the county) enabled the county to
in- :reas~ at this phenonomenal ; u : t - .

[en communities had a population greater than 10 ,000 in 19 0 .  The
iarger t  are Elmhurst  (50 , 547) , Lombard (35 ,977) , and Downers Grove

32 , T 5 1) .  Popu lat ion dens i ty ~-as 1, 486 peop le per  square mi le , w i t ~i
iuch ~f the land s t i l l  L iassi f i  ed as ag r i cu lt ur a l or v ac a nt  -

Population growth in lAiPage ~ountv is forecas t to grow from 493 ,000 in
1970 to 1,374 ,000 by- 2020 , a 179 percent increase. The portion of the
county within the C-SEIIt-1 area during this period will grow by 162 per-
cent from 489,000 to 1,279,000 (Table A-Ill-i ). Most of the gr owth is
expected to take place in townships which have sufficient undeveloped
lands , good access to the transportation networks sort-icing the county
and/or are experiencing expansion in their industrial ha-ce.

Lake County, Illinois

Lake County also experienced substantial population g rowth , more t han
~~ub l in g  from 179 ,000 to 383 ,000 from 1950 to 19Th . The growt h amounted
to 64 percent from 1950 to 1960 and 30 percent from 1960 to 19Th. Waiik ~-gan (65,269), the maj or city in the county , accounted for  over 16 percent
of the total county population in 1970. The other ma jor concen t rat ions
of population are the cities of North Oiicago (-1 T ,2~ 5) and h i ghlan d Park
(32 ,263) . Population density for th i s  ent i re  counts- war- 83~ peopl e per
square mil e in 1970 . Large port ions of ‘~ac ;ui t  land , p r i m a r i l e  agr icul -
tural , remain.

The C-SELl-I portion of Lake Counts’ is forecas t  to grow from 3l~~,000 in
1970 to 840 ,000 by- 2020. The entire county is expected to grow from
383 ,000 in 1970 to 1, 132 ,001) by 2 02 0 . Pour t ownshi ps (Deerfi eld , West
Deerfield , Shields and Waukegan ) are expected to reach populat ion satu-
ration before 2020. These to wn ships  have ex c e l l e n t  t ran sportat ion
ac I lities and are adjacent to Lake y l i ch i gall . A l th ou gh mu ch lan d is

ava i l ab le  in the northern part of the county , the  t r;ui~portat ion ~~~~
- rvicI -

(Fi gure A 111 -1) is inadequate; there fore the nor the rn  I ownsii ips are not
expected to experience rates of growth as h i g h as the  s Iu t h e f l l  a r ea .

I\ i i i  I oU i i  t o

~i 11 , a l  t I - in c h t f tc I na—~t oopuloii-~ of the on r Illi rn is cour t i t- ’-- in t in
- ; t id- -: , i t a , I :  the seienth lnrt ’~”-~-t L O I U I t V  i n  It h u n t s .  W i l l  ~ L U i t \

. L a I 1 ’ - doub l ed in popnlaD ion ic- -i 193i ) to h9:0 ,iz - C ~~-1 I I  I - Wi l~~ , i’00
t o  25 ,0011 . l~i i s  r e su l ted  fi-on a (2 p c i -cent  i i i ~_ r &  oi— e I - ) ~ 1- f tO  ‘ - ‘

\ I 1 1  n 

- -~~ - - --~~-- - -~~~ -~~~~ - ---- - - - - ~~~~~~~ - - - - - - - - - - ----
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and a 30 percent increase from 1960 to li i 7O . As one of the lar~est anc
most rural of the C- SELN counties , much of tile lan d remains vacant . The
principal city of Joliet (80 , 328) accounted for over 32 percent of the
total population in 1970. Population density- for the county nas 295
people per square mile in 1970.

The portion of Will County within the study area is expected to quadruple
in population from l9 ’O to 2020, increasing from 227 ,000 to 932 ,000 . The
county as a whole is expected to grow to 1,047,000 by’ 2020 from 250,000
in 1970. This rural county will continue to he dominated albeit much less
by Joliet Township with a population of 96,000 in 1970 and 190 ,000 by 2020 .
The tier of townships adjacent to Cook County’ and those wi th comuter
service to Chicago will grow most rapidly . The distance from Chicago and
the lack of transportation facilities will restrain the growth in the re-
maining townships.

Lake Coun ty, Indian a

Lake County’s population increased from 369,000 in 1950 to 546,000 in 1970.
The increase of 39 percent from 1950 to 1960 fell to 6 percent from 1960
to 1970. The population is concentrated in the northern portion of the
county in the cities of Gary (l~5,4l5), Hanm~ond (107,790), and East Chicago(46,982). Together these cities account for over 60 percent of the total
population of the county . Although the density exceeded 1,000 per square
mile in 1970, this figure is misleadingly low since almost all of the popu-
lation is concentrated along the lake shore in the northern portion of the
county. This leaves most of the vacant land in the southern portion of
the county which is outside the study area.

Historically , the most rapid expansion has been along the shore of Lak e
Michigan. In recent years, however , the industrial and residential growth
has spread south and east. Ninety-eight percent of the county ’s popula-
tion is included in the study area. The C-SELM portion of Lake County is
projecte d to increase from 524 ,000 people in 1970 to 815 ,000 by 2020. The
entire county ’ s populat ion is only expected ~o grow from 540 ,000 to 920 ,000
during this sanie period. The extensive steel and petro-chenücal comp lexes
in the northern part of the county support a large population . The con-
centration of industry together with the scarcity of land for residential
development has slowed this area’s growth . Therefore, the northern town-
ships are expected to grow only moderately throughout the pro iect i on peri od .
The township ;  cf Hobart , I-~os- - and ‘

~~t - John , due outh of the no t -thorn  dense-
ly populated townships , will receive the sp il l ove r from the n orth gr owi n g
at a sli ghtly - hi gher rate than the remaining townships.

LaPorte County

LaPorte Counts- ‘ s populat ion grew from ,000 in  l~~50 t o  1( 11 , 000 in 1970 .
The increase of 23 percent from 1950 to 1900 ha l declined t o  i i  r rc ori t
from 1960 to 19 ’O . The two m a j o r  c i t  t e s  of 1 0  - r t e  (22 , 1 i i )  i nch  ~t 1 i ; .~ ~an

\- 111 - 27
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City (39 ,369) accounted for sli ghtly less than 60 percent of the county ’ s
l9 ’O population . Mos t of the population is concentrated in the northern
sect ion of the coun t -: . Th~e northwestern portion of the county has the
greatest population densit >- . Thie population density of 173 people per
square mile in 1970, hoi -eve r , is the l owest of all the counties in the
study area.

The portions of the five laPorte County townships within the study area
are expected to grow in population from 67 ,000 i n 19 70 to 122 ,000 by 20 20 ,
an S2 percent increase. The enti re county- duri ng this same period is
proj ected to increase by 92 , 000 peop le from 104 ,0 00 in 1970 to 196 , 000 in
1020 . The pcpulation in the stud area portion of the coun ty in 1970 (Th
p e r ce n t  - xciiI fall to o. pci -cent by 2 020 as the most populou s township,
~i iCf l iLun , approaches saturation s i n ce  limi ted land is acai lable for devel-
opment.

Porter county

Porter County doubled in population from 41, 000 in 1950 to 80 ,000 in 1970.
The decade growth rates are almost uniform at 46 percent from 1950 to 1960
to 45 percent from 1960 to 1970. Valpara iso (20 ,020 ) ,  Portage (19 ,12 7)
and Chesterton (6 , 177) are the largest conu riunities in the coun ty . Density
for the entire county is quite low-- 184 peop le per square mile in 1970 .
However , the hi ghest densities occur ~n the no rthern portion of the county ,
within the study area.

Parts o[ seven t ownships comprise tile -~ LL-1 area within Porter Count\-.
This area is projected to increase by 579 percent during tile r lext fi ve
decade s grow i ng from 75 ,000 people in 1970 to -(34 ,000 in 2020 . The rap -
idly develop ing industrial complex along with the Ind ian a I)unes Nat ional
Lakeshore in the townshi ps adj acent to Lake ~aich igan (P i n e , Portage and
Westchester) are expected to attract tile larges t po r t i on  of t he county ’ s
future population .

~‘thile much of the growth is expected in the northern part  of t he  County ,
central ly  located Valparaiso w i l l  continue to grow . I\~o opposing forces
in the northern part of the county- ire in evidence . The In d i an a Rules
National Lakeshore w i l l  take substant ia l  land out o~ p o t e n t i a l  rt -s iden-
tial use . However , the steel mi l l s  es tabl ished in the n e t  I h t  fl p a r t  ot

the county - w i l l  con t r ibu te  to the proi ected popul a t  ion  ~
- x t n  i nn  in t h i s

area. G rowth along tile shore of Lake M i c h i gan in i - r~ i t o -  1 ~ ii~~I~ , ~~
- . - - - t

of ;ai—v , is e\ 1lected to be ~e ih s t ant i a l  , ce~ pon di a1 - to c~ o1 - tL in t Li le- ~a 1
Portage s teel  ~n dr i s  t i > . l i e  remna i n  i n~z - a t  s of t h i -  ‘ - a rt - iv ’ec r d
to Lice a moderate rate of growth. 

~~~~~~~~~~~~~~~ 



IIJNICIPAL FL~~ PROJECTKI’-(S

Four basic asst~nption s were ut i l ized in develop ing the rmninici pal flow
projections . It was assimied that:

( 1) Areas wit h a pr oje cted population density- greater tilan 2 ,000
persons/sq. ml. were assiniied to be completely served by public sewe rs .
For those townships with a density less than 2,000 persons/sq. ml. ,
a serviced population was based on land use and development trends
wi thin each particular township .

(2) The total per capita daily domestic flow (including cornercial
usage and infi l trat ion) for the city of Olicago and other established
central Cities would increase at the rate of 0.5 gallons per year
from the base year 1990 through 2020.

(3) The total per capita daily domestic flow (including commercial
usage and infiltration) for the remaining suburban townships would
increase at the rate of 0.8 gallons per year during the study period .

(4) The maintenance and repair of collection sys tems in both areas
would ensure that the present infiltration (including combined sewer
flows) unit flow rate gallons/capita/day (gpcd) would remain constant
throughout the study period .

?~ 1HODOLOGY

Using the total populations discussed above, an estimate of population
served by public sewers was made for eacl township in the C-SEL\ 1 area
for the years 1980, 1990, 2000 and 2020. The cri terion chosen for sen--
ing a population was a population density of 2 ,000 persons/ sq . mi . or
greater as used in the NIPC (~asttwater Study (8) and which approximates
U. S. Public Health Service “rule of thumb” criteria for envi ronmental
planning. The densities for each township in 1980 , 1990 , 2000 , . 020
were then calculated. Populations projected to he served by pub l ic
sewers in 1980 , 1990 , 2006 and 2020 are shown fo r each town shi p in Table
A - I I l -4 .  Table A-Il l- S presents this same information by’ management
watershed , the format used in designing facilities . Fi gure :\ l 11 7
illustrates these serviced areas .

Domestic wastewater flows (including corrune rcial usage and infi ltrati on )
for each township in the C-SEL1~I area we re computed for the years 1980 ,
1990 , 2000 and 2020 using unit flow projection curves shown in Figure
A-I 1I-8 . The unit flows are expressed in uni ts  of gpcd wh ich when mult i-
plied by the se rved populations in Iah le A- 111-b  ci eld the dai lv domest ic
fl ows in gallons/day which are then converted to m i l l i o n  gallons pt-r da~-

\ i l l  29 
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FIGUR E 4-111-8

C-SELM DOMESTIC UNIT FLOW PROJECTIONS
1970-2020
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TABLE ~- 1L I -ô

Industri al Output (Value Added) for
Chicago-Northwest Indian a Standard Consolidated Areas

VAlUE ADI1iL) ($1 ,000 ,000)
Standard Industrial
Classification (SIC) Year 1958 1963 1967

20 1191.7 1424.3 1681.3

22 48.9 43.8 37.5

23 206.3 2 12 .6 22 8. 0

24 D 52.9 69.3

25 lb l .6  196 .3 246. 4

26 222.0 303.9 431.5

27 821.1 1058.1 1416.1

28 731.4 1044.9 1308.8

29 190.1 233.3 345.2

30 154.1 265.7 352 .0

31 60.6 59.5 74.1

32 243.5 268.2 311.7

33 1395.4 1793.9 2146.4

34 997.1 lb b .0 1583.2

35 947. 0 122 .b l7bO . 7

36 1193.0 1407.9 1926.0

37 4b2 .3  404 .3 685.5

38 250.2 387.4 539.5

39 249.0 2(’9. 7 345.

1/ Census of Manufacturers’, lOe ’, 1963; 1958 Chicago-Northwest
I ndi an a Standard Consolidated Area
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In the development of the uni t flo’.-. projection curves, two different
projection situations were assumed based on experience and an elevation
of present available flow data.

Projection A was made for the cities of Chicago, Evanston, flak Park,
Berwyn , Cicero , Waukegan and T~liet ; and North (Hammond), Calumet ~~arv)and Michigan idii~an C i ty )  r O i f l :~~ I ~ S . 9.1— ( -jecr i ~-n n-cogrii :es the
older development ot these arL-a~- . ilic dome~-~ L-c per  cap ita dai l~ con-s1.m~ tion rate increase of 0.5 gallons per year reflec ts an inc reasing
utili :ation of ~cit- -r 1~~-~~~p~~ fa c i l i t i e s  in the urb an areas due in ia i~ e
part to future urban renewal o i c c t~~. The domes t i c  consumption of 05
gpcd for 1970 was derer ’ . nI - d at i i i  :i~~ data f rom t h e  ~ t r r p o l  i tan ~;tfl l
L iii— -- District of 1- reat -r (1ica~~ ~~~ — i i  - ( ; )  , wh i ch was in a0r-c- encnt with
the inizticipal sewage t r~-a tr1I -nt p lan t  invento r-- 11r~ sente d in H c t  Ian ~~~

Further data from ~-~ DCC indicated that in f i l t ra t ion  ( includi ng combined
sewer discharges to treatment plants) in 1970 was appr oximatel~’ 50 gpcd .
It was assumed (assumption 4) that maintenance of the collector systi-ms
for these areas i~ uld keep the infiltration constant for the design
period.

Proj ec t io n B was made for tile remaining suburban townshi ps. The 10I
total domestic consumption wa~ assumed to be 110 gpcd , which is repre-
sentative for- these areas as presented in the munici pal sewage treatment
pl ant inventory . This un i t  flow was then b roken dow-n into a dor iesth.
cons~~~ t 1on af 80 ~~cd and i n f i l t r a t i o n  of 30 cocLi , which is Iep lescnt.I
ti ve of newer separate sewL r systems . The domestic per cap i t a  Oailv
constmçtion is assumed to be ircrea- ~ ng at the r a t c . - ot f ) .h ~a1lomis p1 - i
y e a r  reflecting increas ing ~-.ate r demands in suburb an areas due i r ~ apart to increasing conruercial growth in these are ;e- . It  wa s a l so  as~ umed
that maintenance of th~ collector systems woul d keep the  i n f i l t ~ at i on
constant. As shown in Fi gure A - - 1 l I -8 , the townshi j -~ inc l uded in )roiec
tion B converge toward Projection A over the f i t ’- - s-ear des i gn pL r i o i ,
reflecting the outlook that these areas will ‘~ come ie-~s dI- ~rin ct ~~OrI
the central c ity areas as t ime goes by .

Specific total unit  flows (including cons~ni~ tion and inf i1rra t~ onJ ~ I~~l)l~1l

on Figure A- 111-8 are shown below for the -ea ms  1970, 1 )~~~ - , 1 9 91  2 t ) t ) t )
and 2020 ; these are the uni t  flows u t i l i z e d  in the domestic flow c i i :  l i t
tion s for the respec ti ve s-ears .

~~~ Pull F- low
ga L capJ t  .j7~fi~:i

ProleL t ion 
— _________ 

1070 1980 199)) 20 )1( 1  0 I 0

A C i t \  of CLm y a ~-u and
I lt ~~~~r (crit~ a) ( i t  es 1- 15 150 155 1119 LI)

13 ‘~~~yj r 1~ 110 1 1 s 1 1-u 13- 1 1~~
)

I I I



The unit flow curve used for each particular township is indicated in
the appr~~riate coltmui of Fable A- 1II-3 by the letter A or B. Figures
A -III-9 and 10 graphically illustrate the waste flows for the study area.
The reduction in industrial flows from the present to 2020 (Figure
A-Ill- b ) is expected because of an increasing amount of industrial
recycle . Many industries generate was tewater perfectly adequate for
recycling for further industrial use. Sometimes mi nimal pretreatment
is required for recycling. Recycling accomplishes two goals: first,
it minimizes demands on an often over-taxed water resource; second, it
ndninu zes the quantity of wastewater that will ultimately he rejected
or hlowndow-n for treatment prior to discharge to a receiving water.
Flow estimates are based on established trends .

INDUSTRI AL PROJECTIONS

BASIS FOR EVALUATI ON

Projecting industrial develupment, and implicitly industrial wastewater
discharge necessitated pre diction of the complex shifts in the industrial
mix and in the location patterns of i ndustry throughout the C-SEW area .
The study objectives also necessitated making estimates of “output ” in a
form that could eas i ly be translated into volume and constituents of
wastewater effluents . Units of physical production could not be used as
a measure of output because of a lack of commonality. Therefore the
solution was to define output in restrictive monetary (dollar) terms --
value added rathe r than value of shipments . The input or raw material
cost is not sub tracted from Value of Shipments , the product selling price
before it is computed; whereas Value Added is the Value of Shipments less
t he input cost. If  the input cost is not excluded , there is the risk of
double-countin g p roduction (i.e., intermediate goods production) . Hence
output re ferred to herein is Value Added, the selling price of the product
less the raw materials and other related cos ts .

A further constraint was th e size of the geographical area upon which to
proiect industrial expansion. Because of the lack of h is tor ica l  infor-
mation to establish township and zip zone projections and incomplete
estima tes of future township conditions, data was projected on the county
base. Sushsequntlv , the growth indice s for each ~t andard lndu— tr ial
Clas sif ica t ion (SiC) code- for each county wi- re utjIi:~d to a-- --I ,- -t in
estimating growth of at least the critical water u~.ing industries on th e
township and city of Chicago Zip Zone geograp hic units .

Select ion of the level of i ndus t rial refinement to h~- projected , a t h i r d
constraint , was predicated on th e avai labilit y- of base sear and hi~-terica1data for the county base. Indus tries are classified by SIC codes of which
manufacturing includes major groups 19 through 39. Refinement of industry
type is further indicated by addition of di gits to the base two dig it code .

A- 111- 37

.~~~
- -  --~~~~~~~~~~ - -~~~~~~~~~~ - -- -~~~~~~~~~~~~~~~~~~~~~~~



- -

FIGUR E A-flI-9

ILL INOIS AND INDIANA

3.200 WASTE FLOWS

aaoo

2A00 DOMESTIC AND INDU STR IAL ~~ — —
ILL . ~~

~~O00 —

‘ I~60O

II DOM ESTIC

~ I ,2OO

~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~

DOMESTIC ND

o IND~~~~~~~ 4
970 ‘980 ~~~~~~~~ 2C5~ ) 201G 2020

~ m- -38

_ _ _ _ _



I ~~~~I
FLOW-MGD

FIGURE A-~~ — I O

C-SELM STUDY AREA
WASTE FLOWS

6,400

5,600

4,800

4,000

3,200

~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~

800

0- I
1970 1980 1990 2000 2010 2020

A-Ifl-39



For example , SIC group 20 is food manufacture ; 202 is dai ry products (a
divis ion of food manufacture ) and 2022 is cheese (a further division of
dai ry products) .  As the niath er of digits is increased (to a possible ten
or so) , the degree of detail of p roduct type becomes greater. Since very
litt le data is collected beyond four digits , projections were generally
made on a four digit basis for the selected county base. ()üy three or
two digit detail was projected where more extensive information was un-
available.

— RELATIONSHIP h~ITH OThER STUDIES

Several Federal, State and local governmental, quasi-governmental, and
private agencies were contacted during the course of the study . The
maj or agencies include the Departments of Labor and Commerce; OBE; Illi-
nois and Indiana Bureaus of Employment Security; NIPC; and the Chicago
Association of Commerce and Industry. The Office of the Chief of
Engineers and other Corps Divisions and Districts were also contacted.

~4Uti-state industrial projections on a county or study area base were
not available. The best sources of related data were projections pre-
pared by NIPC on employment by county and township for the Illinois
Counties and OBE forecasts of earnings and productivi ty data for key
water using industries located within the Great Lakes Basin Commission
Planning Subarea 2. which includes the entire Standard Consolidated
Area (SCA) of Chicago-Northwest Indiana, and the Standard Metropolitan
Statistical Areas (SI~ A) of Kenosha , Racine and Milwaukee, Wisconsin.
Ultimately- the OBE regional productivity projections for the selected
industries did serve as a guide . Also , the county and township employ-
ment forecasts based on land use and population studies were used as
limits to projected township and county expansion.

No comparative statistics on indus t ry Value Added (Oatput ) for the study
area were avai lable. Therefore industry proj ections were developed by
using the methodolo~~ presented herein. Table -\-III-6 sunTlarizes the
SCA industrial output for the years 1958, 1963 and 1967. Detail on major
indus tries by county- can he foun d in the Census’ of Manufacturers for
these years (17).

I R W ECFION APP ROAGI

Current Economic Considerations

Economic characteristics of each county were considered in projections
of industrial forecasts. These characteristics included land use
limitations , transportation constraints , natural resource availabilit y
( t ~ater  supp ly and mineral reserves for example) , and the proximity of
complementary or sim i lar industries and businesses . NIPC’s and the
Cor~ s ’ projec t ions and the limitations cons i dered are discussed in sub-
s xjuent sect i ons of this appendix. The employment pro i ected by N IPC on
the t ownsh ip le vel for examp le , p rovided a prima ry cons t raint  for allo-
catin g i ndustrial growth by township within Illinois. 

--~~~~~~~~~ - -



The in~ istrial pro jections were the product of coiu~1tv historical
analysis for indi vidual indus t ry grouos . Th~ applicition ci tL€ ~~~~~~~~~~~~~~

trends to the industry group on the township and city of Chicago .i p
Zone levels re qui re d adj us tment with I n the county total projec t ion to
account for pre dicted land use availabilit ’- . The total poss ih i c  employ-
ment per townshi p based on land use plans prepared by N IPC were considered .
Comparable land use projections information was not available for the
Indiana counties.

County projections for both population and industry through 1990 both close-
ly reflect the historical trend of the past decade. Thus the correlation
of population and industrial expansion over the past decade are reflected in
the 1990 projections.

Development of Projection Medel

ftn approach to determining values was developed by anal y:ing work of simi-
lar nature pursued by the aforementioned sources. This involved linear
regression of two or more variables. The principle of li near regression
is an attempt to postulate, or make a best estimate , of a straight line
relationship between two sets of variables . Adequate historical data ‘.~.asfirst obtained to determine a trend . It was then assumed that past trends
dete rmined from historical data will continue into the future . Implicit
in these trends are the current rates of technolog ical change , demand
patterns , employment patterns , and the assumption of a relativel~- stable
econonv (i.e. lack of dramatic upsurges or recessions). :\ difficulty in
using linear regression (least squares) methods develops if the dependent
variable decreases monotonical ly over time . Under such conditions , pro-
jections can be negative. A further problem arises when the dependent
variable has increased rapidly over recent years . This results in unreal-
istically high projections. These difficulties did exist and required
some modi fi cations which are discussed below .

Data for the two vari ables selected for use in the proj ection model , em-
ployment and value added, were acqui red from three sources . The flureaus
of Employment Security supplied county industr\- employment information by
th ree (I l l inois)  and four (Indiana) digit SIC codes for 1960 , 1963 , 1~ 6 ,
1970 and 1971 (18) . Similarly , the Census of Manufactu i-ers provided
county information for both employment and value added T6i each SIC code
up to four di gits for 1958, 1963 and 1967 (17). Supplemental informat ion
in the form of det-iiled employment data for each manufacturing plant , in
each coun~~ of the study area was also used. This dat a , prepared by Mc-
Graw Hill , ident i f i ed industrial employment on a six di g i t  SIC code . I1~e
~~Graw Hi l l  p lan t info rmation was the only- complete data of its type ior
a geographical unit srinllcr t han the coun ty- and it ~-.as avai lable  for on1~’
the year 1~ 70. Prior to processing the Census of Manuf;tcturers value
added data all values we re converted to l97ñ price leve 1~ to eliminat e
price chance ci fects .

\ l i t - (I
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(3) ~ithin i-he county seaiJi l
’

— i - 5TC 275. If VA/F exists for 275 ,
mul t i p ly them liv N per year. If they do not then:

( 4 )  Search , w i thin  the county for SiC 2~~.

if the Census did not compile \‘A E fi gures for the SIC in question at
the county level , then the same process would he repeated at the appropriate
S’ISA level ( I l l i nois Counties --Chicago ~ 1SA: Indiana counties - -Gary-Harutond
S’.ISA) . SIC rso , SIC 275 and SI C 27 as required would then be searched
in the ~‘ISA VA/F Census compilations. If the Census did not compile the
\-alue Added/Employment figures at the 9iISA level , then the process would
again be repeated at the Consolidated Area level , where , with few exceptions ,
a match would he found at least at the two digit level . The procedure
stopped when a mat ch wa~ found . Thus , for each N SIC code , a match was
searched for in the VA/F figures to mul tiply to yield the Value Added
pro j ections . This procedure of utili :ing the VA/F at an available level
of detail with N permitted the pro jection of county value added at a 3
to 4 di g it level o f detai l . This was impossible when extrapolating from
Census VA alone .

Although a few negative projections resulted from the procedure (usually
associated with industries with declining employment), the straight line
regression with slight modification usuall~’ yielded realistic products.Dr. Charlotte Boschan of the National Bureau of Economic Research indicated
that ideally one type of regression should be used with growth industries,
and another with stagnant and so forth . However , as an approximation the
straight line, appropriatel~- modified , gives as good a result as any.
Therefore the strai ght line results for employment and VA/F were accepted ,
with necessary modifications . The OBE and other two-dig it  projections
were used as controls to modify those output indices that were negative ,
too hi gh , or too low. For those that were negative , the last positive
projection was usually adopted for the future. For those that were too
high, generally in counties that have little available land or experienced
recent rap id growth, subjective judgement based on projec tions such as
land use and population growth was used to reduce the growth rates .
The opposite procedure was followed for those tha t were too low . The
growth indices representing the county output projections for the major
water using industries are presented in Table \ - III - 7 for the period 1960
through 2020. One general trend is observed in the growth indices . The
developed counties such as Cook and Lake (Indiana) , demonstrate genera ll~-
low indices whereas the newly ’ develop ing counties such as PuPage and Porter
have the highest indices . Interpreting impacts of the va r\-in~’ indices mus t
be carried out in view of the industr ial  output shown in Table A - I l l  t~ for
1970 . The Cook County index for the Pri mary Metal Industry in 2 02 ( 1 of 204
contrasts  to tha t of Porter County of 993. Apply ing these to the county ’s
197 1) bases of $1 , 096.5 m i l l i o n  for Cook and $ 150.3 m i l l i o n  for Porter ,
Cook w ill i _ till retain i t s  real lead in t h i s  industry , alth ouct h it fat Is
in rela t i ye importance wi th  in the St UtI\ ’ Area
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Thchnical des i gn requirements necessitated growth estinntt - of t~ it
critical water using industries on the township and city of (~i icago :ir-
Zone geographical bases. Detail to realistically disagcrcg:ite cclur~t \

projections for each 3 to 4 digit SIC code to tIie-~t’ un it - i - ~a-i- well 0 -

the scope of this study. In order to satisfy the requi rement d e’. t i r 4 - ; I ’ i r - ~-
the critical ~Iater using industries, however , the count’s- VA ~rci-wth indice’I
developed for each SIC code were applied to the ~,1c~ ra~ f f 1 1 1  ei~ip 1ovrient
data which had been grouped into the township and Chicago :1~ ~~ F E - l i t -
and converted to VA by the application of appropriate counts- produc t i vitc
indices \A/L . Since the projections for each SIC code h’. toi.m -~~ip  could n t
he satisfactoril y adjusted , only the critical water using industry ~i -r ’ ’ie- : ’ i - ~~r i —
by township and Zip Zone were checked for realism. These sel ect -d r i - r~ - € - .t  i - rs
were used only as indicators to the expected distribution , ~onct-n~ i ~ i - - t i -
and growth of only the water using industries within the larger c -ui i-~ -- it ni ’ -

CO~~AR I SON OF CORPS OW’PHT WITh O’I1~~R 51111)11-S

The Corps ’ county two-digit SIC projections fci- r critical wat.~ i -i n ~’industries and those made by OBE (the onl y a l te rna t ive  source) di ~~~~~ r. -~}-I
considered a much larger geographical area as compared to those rrop i tIf
by Chicago District  (county base) . Also the base perio(1 used by
Chicago District was 1970 contrasted to a 1967 base for (~BF. ( o ~ ~ 4 i- UI~ t -  5
growth indices at the two digit level , with the exception of ~~t 1 - - lt- ~~growth indices , fell below OBF ’s. The lesser developed countici- t’enc railv
exceeded OBE’s. For example , OBE projections fell below or eciualcd th--
projections made for rapidly growi ng Ri Page Coiu’itv . The I n r ~i-~ cou n ti -  ~r - ~~t 1

projections vary within a realistic range on either side of -Thd tcF$ l F L t  On - - .

E X I S T I N G  ANT) TRENDS IN INDUSTRIAL I)E TIA’PMP’.’F

The foundation of the C-SEII’1 economy is the :irca ‘s diverse Ul$ ~~ t - t  ‘ -i l
complex . Presently, industrial jobs account for :ipprox i natc-lv - I i  f l t ’i c~~f l t
of the wages and salaries earned in the area . The pr ima ry indu s try  ~‘ r t c u t t -
ranked by employment and va lue of output are d i s p l a y e d  i n I ah l ’,’ i-\ - I I I
The major industry , ranked by value of produc t oi -o , is F ’r i r l a r\ -~~’1c t - I ls -

Primary meta ls  ranks second in employment and in addi t i on  1ead~ in vo1i~-tt ’
of w ;Istew at c ’r discha rge . The next three hi ghe~ t i’: in k  ing  i ndustry i i-un --
I-li-c t rical Equipment , Non - e l e c t r i c a l  ~Ia~’hiru n- and f ab ricated ‘k-t. ~ I — ,

all linked di rectlv or indirec t lv to the pr~r ui-i - p~ot  i - i Is  i ndu c t  ri- -

he concentration of ’ i ndustry in the studs’ a r C - .I is di splayed in
Fi gure .\ - III —11 . The two pr i nci pal ‘.~‘ tor useni-~ and di ‘-cha r s ’ o r — ir e  t h e
steel (SIt ’ 331) and Pet roleun f~efini ng (~~TC °l) !inh ii - .tric c . ThO “ t I ’ I l
i ndust i -v is  most hc ’avi l\ C 4 $ i ) C f l t  i i t e d  :t l o n c ’  1 :I ~~ t - ~

4 i~ h it ’ :iii (Ml T~~C - - n t 1 i- i - i - i de
of t ho C I ty  01 ( I i  I 1 k  ~~, riort hi ’ni 1~ ke ( 0 ) 1 1 1  t v , t i l l !  ( 11 F - n~ i i i i  t ho C it  C ( 4

$ r t  ~~~~~~ h i d  i T h O u  - t 001 ~‘ F ~ ’i i-c f  i nor 0~- a ii’ i hi -  1 4  0 4 4  i i i  hli I j fl~ fit

Cli I c i  )~ $ - 
- m i n I  and s i t i i a  I ed on t ii’ l i i i  11 I s ~o 11 no o ne:i 1’ t H - cit - y’— ~

i-
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ln±istrial Urowth fotc’ntial

Industrial growth in the Chicago metropolitan a i c a  i s  t ’\ ~~ t ’ c t e u  to
continue at a rate above the national average impelled h o t h o  proxiiuit’-
to markets, easy access to land and water transportation , a\ IaMi1i ~ \
of hi ghly skilled labor, and the existence of gene ral ag~ l oio- ’ ration
economies . The availabil i ty of land for industrial do\L - lo p u L ’nt in  acl i
county is a good indicator of where the greatest industrial ~~~~~~~ .‘ill
occur. The major industrial growth areas beyond the 1~Y ( F  de wde are
expected in counties or sections thereof wh i ch have the greates t i~~~i i lab i 1~ tvof vacant land. Identified as growth centers oith in the ~tu-1c a i-ea , by
virtue ot availability of land, convenience to major tr~uisport .it ion ronto’s ,
and/or abundance of water, are DuPage , Will , northwest wok c~d crtcr
counties and the central and southwestern portions of Lake C -unto , J f l i nois .
Table A-III-G shows the value added projections , of major water using
industries by count’v in 197 0.

City of Uiic,.~~~ The central city , even wi th industr ial  land c ear aricu
proje~~

’
~7’~ifl be unable to create suff ic ient  aneLrct s of vacan t land to accommodate

those industries desiring c i ty  locations . In the inner sections of the cit~’ , the
amoun t of available land zoned for manufacturing i i - minimal. The inner c i ty
seems to be best suited for three general groups of industri ci-’ — - fi nns that
requi re large numbers of semi-skilled and unskilled employees; s~wi1 firms
that are highly dependent upon their suppliers and/or markets~ and closely
related industrial types, e.g. printing and pub l i shing industries . Ilies~in~astries will continue to expand, ppr oh ab ly at the expens e of other types
of industries.

In response to industr’.’ I~~ demand for lan d wi tnin the city of t h i i~~u ,
property is being cleared throughout the c i t y  for l- oLh” , - l o l u t -n t  projects .
in addition , undeve loped land along the Ill inois l’.~i t c rwa v and connecting
channels , in the Lake ( a l u n et reg ion , and along ‘.ac:ited railroad tcn : i ioils
wil l  prov i de u i-u t I unal sites for m a n u f a c t w in g  in the f u t u r e . In
con junc t ion  ~. i t l-  the~c l a r g e- s c a l e  proj e L t s  , the  c s t d -  l i s~i ui o1it  o!~ ri-T at ici l y
~~ i~~~d 1 1 - i ndustrial parks i i i  Cfi 1 cago ~l iou1  d prov i do 1w t i- i i~ F indus t I i
k~r0F~ l h  F -  t I ’ I , F  I I i .  ~~I~~~( i - i l l  would c l JL -J I i $ - cj t  ions I~~l i - M I ~ r \ 4 ) f l I C
nIdu - - t r l e- which lac e t i ca ’.\ ’ I L 1 L L J - L  Oil ~~L i ~~~,iLl1 I c k ~ lw I L  i : i t  1 1 T h economies.
The l I O x  imi  t -

- to agc~1 C u ’  u - u t  ion econonu CS CMu ~ - l od ~ t i e  ava i  l - i h  I lit ’. of
modern s i n g l e  st o r -  t i L l li t i c ’- nov sc-rye t o  o f t - i - e l  t u e  li i gh ’ i  I i i M - .~ c1~~t s

hi ~1~ c i-~~~~~J-  p art t t - l I l ~ JL I 1 ( n I $  i u - I u i -  t i  i i i  s i t ’  - - , - m c i  l :uv ,I
- l i d !  I iY i t 51  £ 11 t I l L  ~ h i~ I a t - -  L 0 ~~ IL’ ti, i n , l i m -  i i  L i i  p u i k s  ~ fl c i  - -

)
~‘vc’ra1 tuture — c o r _ e - 01 land i n clun- the 5~~ i l C & ’  ncc i ip icd  hv — : , i : ;mo t
n:-s i d in t  i al f-w ldiiug ~ , u i  les of unused co lurl - I d  i i  lv :on cd I4IO~

e - , and
many vacan t and obsolete nTulti-storv 4ui ld1liu ~s .

I hi’ lak e Ca l umet H’~ I 01 or o- ci t \  ‘ “ a r soul I i  s i  do o $ 11 also p 1.1~ 1
ken role i n  t~ e c i t  C ’S i t  u r e  indus t t I ‘ - ~~ p t u i - - i o n .  11 i S l e  k I L TM .1 -

‘ I - l t - - - t  U ’  iLt of cac -tr ~t l ou - i in l i t  c i t -  t i ’ k n - i d  or u-do - t i~’ Cu
- : -vur l i -r co . -~~~ - n  — :e I e d I : i- t ? ,  a r t ’s plInL 1~ aI  :ui -- , ’ . ‘ . 111 I I ? ’  i - i

\ I l l  I ”  
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Ls knoi--a, i- us a oat -i-i- -or i ented heavy industr ial  :one. Primary —to ~’l p lants
requiring large -scale oatL’r t ransportation and low Cost water supply
consti tute the in dustu - il  -wi’ - - in both lakefront and ricer sites . -\

para l in l  s- tr u cr - .n of- -l~~t cr-~ rt cnte i-i ai- t iv itres serves t i l t  g r a t n  nuu i - - t r
at Ci-il umot Ri , - r  i - i - i  te-~ . thhstan dard ui-hi-in sci -’,’iec-s on the east  side of
Lake Calumet ~n ’seat ly  L -Dlis -train industrial de velopment . ‘Flie increasing
demand for con~nercial and industrial sites within the cit~- w i l l  mos t 

-

l ikely Ic-a d to s i g n i f i c a n t  future growth in the Lak e Calumet Region . Di
the -~, hC ’ 0 u lL iu s t i - In i l adTO -i-  zoned availab le in Chic ’ igo , ove r 3 , I i - L 1  acres
are 1 i ’eSCflt  ft i - i -  m e U-ike Calumot area on the sc u t l i - c ’a s  t S i -  do of the cit .’.

- \atc mae the L i - t v  or  Cli i carn . f t i e  suburb s within the study are a i~h i c h  c i-u ;
he nca- -~i~~~~ ~~-~- i - L  :c.; - i ~ arcas of future iu~duy trial L00 -i- in s ion a lL -  t hwe
~~toated ri -ar ‘ c cr01- ti  area- i- of the ~-~t dci.; ade . lu ,t- .;e , i -ui -Li r m o r t ~u o o - t e cii
- -~- c-k -:0-al it  t c : i- i-ave i -w en t ! ’ ex p -cu  icnced the greates t i n dus t r i a l  ‘omi - t l i - .

L rui ab L - , i- ui - Li - i -ed i - ;  .~~~i-~~i~crn Cook County , presentl y leads the s tudo area
in tot;i 1 -ic res  ci thin developed industrial distr icts  avai lable  for  indus t ry .
Considering the large acreage of vacant and agricultura l lan d , they should
continue to Lead the s tudy area in future industrial  deve lopment.

Iwo addi t ional  factors contr ibute to the expectation of rap id grow th
in Pul uge and northern Cook ~part icular ly northwes tern Cook) Counties .
l’iiesc - ir e ( 1)  the northern , northweste rn , and western rai l comuter service;
and the expressway system of the Edens Expressway , the Northern  I l l i n o i s
lo l l  i - a d , the Nort i iwest  and Kennedy l xpre sswuiv systems , and the l a s t  ‘hest
To ’ io u- . he i-~m i - ’ - t t i - ’ s  t in d u st i ’i 11 1 developmen t in i

-
i- cent vi - ; 1l- ’ h as i - in t i -’ rcd

i i - ’ f l a re  Ai iy-~rt in ‘-oi- thi - ’’i-t t ook County. Due to the chor ;icteri s t ics
01 R I f O L L ’ i - u i - L i  i - i - - u t  eon - 4  Counties , li ght  indus t I :  wh i ch t i’ - eon Jomu r i o t  n i-:
the l-c~.ii u nj u s t u al g row th , is exp ect ed  to c o n t i nu e  to develop t h e n - .

l~ i I i  i - i - u i - t i -  possesses ‘a lua l -  le water  assets H i-cl: ire - s ected to
cont :0. - at ti-act i nuin- t r y .  Fhe I I  linois h a t e  nc i-p - id-n cli flow’s i - I a.;cimi -tl 1
thr’uuiim the : ou i -ut ’ , provides shallow draft water t r - a i i sp o r t i - i t ion  connect ing
t o  the i - ; m -€ - ;i t  l~ikes and the G u l f .  in addition to the waten’;u’.- t ransportat i on
av a i l ah l e , sevei- : tl  ra ilroads also crisscross Wil l  County . ‘icat er - using
chemical , ~ei rok - u i -”: rid iit’ta ls industries have recently been concentrat i ng
itt the - - t n t - - , t i - t n t  i --: u iu-ir lv alon g the I l l in o i s  W a t c n c a v

l i - t he ( ‘ u r I t i  is i- - .~~e i - t i -’d to experience i t s  i~ i- c- u t t ’ ’i-t m n d u s t i u i - C  expans i on
in the I ui -~ht .i-i-hus tnie s trOll ! ,u ; i - l  in  i ndus t r 1 i - -~ 1- e u u t i  i i  l i P  a re ;iJv
pool c i  sk i ~ Ie- tuii . l  s i -ri m - s k i  led l i - t i - or. In  p a i ’ t i c u l u r , the  c L e r i c a l

u i - L i  f ’-io i i o J i - m s  t t h i - - :  i - u r n  t - .’.~- e c t t ’d t o  -i-lion th e i - u ’ t - u t e st  i -ca l  i- r io t H Innm te
:tc i-e ;ip e-~ o f  canin e I - u ~-i d ‘.~i-i : i i i t  and ap r  icul t u z i - a l l i - u i - m i - I  ace i - i i i  l i - iL le for
it i - I  - i~~ 

- l O l l .

lake t l - u u ; t \ - , mdi i i i ; ’ ’. u - a - . - i t t - I n - I  r- in 11 con t i nn ’- - t o  he Join
- i U n  -u i - fr  lii - ni-alit -

- i-i- m at - o t  I i -  it  w i -  e 0 - i t . - ion in all water el i -m in i-l i n -~
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average i-or toe ~t ui ,l- ’ ure a. I . e  lirges t hea vy industry group , Blas t Furnaces
and Steel M i l l s  ( S I C  33L , is expected to increase production by only 73
percent f L’OI.i 1Y70 to L i U C .  The general limi t on all expansions is due
primai-ilv to the limited avai1ab~lity of sites accessible to water.

Porter County indus try is expected to grow at a rapid pace in the
future. Its new deep watei-t port, in combination wi th  the existing rai l and
highway networks and available open land, is expected to stimulate indus-
trial growth . Expansion by the county ’s two major steel companies will
substantially add to the county ’s growth. Metal-using industries are also
expected to contribute heavily to the future growth.

LaPort e County ’ s industrial center is within the C-SEL!~1 portionof the county. The county ’s principal industries are expected to continue
to be metal related. The area ‘s growt h as compared with that of the
entire study area is expected to be relatively greater because of its
availability of undeveloped land cot~ led with its established industry .

FL~~ P1~ JECrIc~-4 METhOIXlLOGY

Five basic assuziptions we re utilized in developing the industrial
flow projections. These were:

(1) For the critical (large water using) industries discharging
to surface waters, it was assumed that recycling would reduce the flows
in future years as follows:

Proportion of 1970 Unit Flow

Critical Industry 1970 1980 1990 2000 2020
Petroleum 1.00 .45 .25 .15 .075
Steel 1.00 .2 .1 .08 .075

(.2) Critical industry flows to surface waters were assumed to equal
the value added component of a particular township contributed by the
specific critical industrv times the uni t flow factor for that industry
times the recycling reduction factor as presented in Assumption 1.

(3) The other i ndustrial flows to surface waters were assumed to be
reduced in the future by the following recycling - reduction factor:

1970 1980 1990 2000 2020
\on - cri-ti cal Industr’ 1.1,) 0.4 0.3 0.25 0.2

(4t ~~~ projections for those i ndustries that are presently
cU- ui -charging to municipal wastewater treatment systems were assumed to be
proportional to the population served by the munici pal o ’oste m. The
present industrial per capita uni t flow for municipal c’-ctems in Cook
County W a -  assumed to equal the ~~~X C  i n du s t r i a l  f law data of l05 .b  gpcd.
The present industrial per capita unit  f’low for munici pal systems in the
remaining couzltie-i- was aostzr~i-d to eq ual 15.7 gpcd. It was also assumed
t F i , u t  these uni t flow-- would ri--Pl ain constant throughout the design period.

\ I I 
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(Si The industrial f l en o to u i - a ia c ip i - t l  svs tc i tc ~ ior eaci cuw itv  WCm ~~
allocated asr~ng the townships according to the p roport ion of value added
within each township.

In reviewing present industrial fiO W ~~, it  nas found that the Steel
turd Pt f i - r a r m e —  industries gt-n erat o d 00 or sen t  ot the i n d u u t r i -  i - i l  f low .

- i-•
-
~ these key ni-do. t r ~~es m~ -n ~ ac— ~gt i - a te d  s r  t i - c u l  i - : f l i - - t r i c i - -  - u i - L i  gia:r-

1i-ar t Lcular utt~- ri - r i- so in the - i - I  u~u t i  ~-: r u i d  p n - i  o~ t ion . i- - i  ~ei t ion u- ver a I
other industricu- nsre found to c p m eu-ef l t lv i-~e i m e i i - i t  In g I u r m ~c I oa~ . .\: ions
their t~e re Union Carbide , the - to I t n t  ‘1~~~i t 1uni-~ P l a n t , u me ‘i-Li nt  t l in e m iter i- es

f r  t i - ic cr~ t i - : u l  i ndus t r i e s  p C t : c i e i U T I - i d  stool ,, it n i- is r i p s —  i r - :
t t  Jc- t~ n i - i - l i e  tha t ~ - u mi - q o ;i-~i - i - t f I-a~~~oi -- -.m at t~~o ‘ iun nsulh - ; L i d  t t r m i i - L~m -h
to them . [his n~i- dora- i - v  t I K L i~ t P O i u i i j  i n i i-i O  adu d i i C d C t J O f l u -  i - c m  a l l
industries and iden t i fy i ng Ui-c value added r r g u i - o u -  f t ~~ii SIC  gruuj ’s
corresponding to these critical indust r i es  for the u -ears  1080 , 1H0 , P I00
and 2020 . These c r i t i c a l  industry value added fi gures we re then used in the
calculation of critical industry flow-s at the townshi p let-e l Lv multi ply ing
them by the time edjusted flow- factor of these indus t r i es  i-us derived below .

Recycle Pot ential - steel Indust ry

The water needs of the steel i ndustr~’ per un i t  pro duct ion have
increased sli ght ly  in recent years r e f l ec t ing  new , hi gh-volume p rod u c t  i on

technology . In the present and foresceal ic tu tu re , the water  requi remrK ~nts
of advanced- technology , i - m u t t - g r a t e d  s t  c-s I nu l i i - -  in 11 he ap pro x i matel y
40,000 gallons per ton of production , o f i s l i i ~~h b , i- 1J ( i  i-~;il1ons per ton ,
or 05 percent is required for cooling and 14 ,000 gallons per ton , or
35 percent is requi red for process use.

Steel mil l s  without coke plants can be expected to requi re 3.I,00i-I
gallons per ton of production , or 80 percent of the integrated mill
requirement. The wate r req ul x-ements are I~ro I o r t  i - i - l i d u - i m i  l an ’: between
the cooling and process uses in steel mills wit h - nit coke p lan ts , i.e. ,
approximately two-thirds t o  cool ing and one- t hix - d to process t i u - e .

‘I he distribution of the water  needs among t h e  v a r i e d  u - v~- - pruce- -oi- ----
wi thin advanced- todrnoh u-Lp-- stec-l nulls is p resor t -J he l i - a , t i -  - t  e m
w i t h  an indication of the t i --pc of pollu tant mus ult ing I ron c- i - ti - l i- of I i i-

sub-processes . [he wi -u s to streams and t i m e  ~i - 1 l u t aiit u- t i — c r - - i n  i ron ~~ach i -
of the sub—proce sses l i n t  i-s i i  f f e m s n i - t  dc’g,: ees a t  rus s :p l i t  pot  m o ’ i i i  . f l i t ’
degree of overall  1-ed - c l  po- - -n f le  is e v i d e n t  l i - in t h c  I - I  1 - i  i ng  u \ a l i - i - f ’ l L i n

( a )  Ka i ser 01 e u l  t u r V o r i t  m on ’s I on’ i i i - ’ , t i  I i  ~n i  i i , m n t c i - r i - u t c-d H u m t
where 1, nOO g i l l  - r i - s ~or t on  of p r i - d i m  t i - a  is t i n t - - - t i !  i - u t  i- - i ’- i ke  - i ~
reuu um- ;- ~ - : i t

I I i -  fc~5~~n -  in  - t i - -c I U i V i ’  1 511 of l i i i  i- f l i n t  i ru m I hla r vu ’- - U ’  i- i - i - p  ii i -  -

o k t - - u r t n - , 11 l i n o u - i - , m r i - t - u t r u t e d  p 1 - i - I , w he r e  a a u - - t  r - ~ - i t m ’ i  i w d—i -
01 1.21 ) ~~~~ hi - nc-n i - - l i - u i -  I to  ‘ - I ’ P urn is 1 — t r i - c d t n  i- c’ i i -  duci _I t o
tn - I  i i i i t J S ‘ I - , or t ou r pci ’ - .1 o f  ‘ i- - - m  m i f l i l  n i t c ’i  m p i - r  r o n :  -

- i t

_ _ _  ~~~~~ - - -~~~~~~ ----- ~~~ - - 



(c) United States Steel Corporation’s South Works in Cook County,
Illinois , which announced in January , 1971, a recycling program
encompassing five years that will accomplish the reduction of wastewater
to a small quantity to be processed by the ~~tropolitan Sanitary District
of Greater Chicago .

A generalized maximum recycle strate~ r for the integrated steel
industry is as follows:

(a) All cooling flows and the sinte r plant , steelmaking processes ,
and hot and cold rolling mill process flows are reclaimed and recycled
repeatedly unti l the tot al dissolved solids concentration approaches
inhibitory levels .

(b) Blowdown from the recycling flow , described above , is successi vely
used for the by-product coke plant cooling and process requirement followed
by the blas t furnace process requi rement.

(c) A final suspended solids reclamation is performe d on the enriched
blowdcMn flow prior to its admixture to local or remote primary , secondary
and , as requi red, advanced was te treatment.

(d) Pickling wastes are regenerated with a hydrochloric acid-thermal-
recovery system. Tinpiating and galvanizing wastes are essentially stripped
of their heavy metal contents by absorption recovery systems and recycled
with a required blowdown admixture to local or remote primary , secondary
and , as requi red, advanced was te treatment .

(e) Reclaimed iron solids are recycled to either blas t furnaces
or steelmaking processes via sintering, as requi red; reclaimed oil is
classified and reused or sold for further reclaiming ; recovered zinc ,
tin and chrom.it.un are selectively reclaimed as econcinicall y feasible and
reused.

(f) Sani tary flows are t ransmitted to local or remote primary ,
s’econdary and , as requi red , advanced was te treatment.

This example of maxirmzii recycle strategy for the integrated stec!
1n~ istrv leads ultimately to a total water requi rement pc- n ton of pro-
duction of approximately 3,000 gallons, or seven and one-half percent
of the estimated water requi rement without recycle. The graph below
has been pre pa re d to servc as an examp le of how such a s t ra tegy could
develop wi th t ime.  The was tewater index defined in thi s  exhib i t  is
the fraction of the ori ginal wast~~ater vo lume requiring treatment (40 , 000
gallons per ton ) that accompanied modem technology steel manufacture
prior to was tewater recycle .

~\ 1 l l — i - l
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[‘he n i - l~~tt’ ch i ri -u cter m - t i c s  of th~ -ari as -i-ui’ prooc uss onpounto m cd
i - a  t i c  j o t  i - : - ~ i - r  n i - i n n - t O ’  i l d  i l l t us t m - i t d i i i -  tH e \ - I l l  S. Lid-
of the WUst~~ .t - : ~ ; ‘ i - i r u : m c  t i - - u - i -  Is s~c n p n t ih l e  wi t i - - ~- c’i -vcru tmon a1 p r i m a r-. ,

-o-c~ I f u c j t m ’\ i - u nt  . - l i - u m i -  c I aus te t m i- . t ; f l c i i t  , us nc - i - pm :  nod. !‘ret c -i t rnucn t f o r
o i l s  i - nd  sul J e — is rcu~uent l v i-cqu i red.

m i -  v i cu ’  o f l . i  I cr i- - u  t i :  0 ‘- It;i ~ wast ewat er  d i s c h i r , :c - c~ po t m c - 1 e i - o ;
i~e t  i i i i -  t u ic- C-  1 _ ~~ a t  i- r i -_ t c,~~.- : h nt  i c _ -p i e Of ~~u O I  u m ç ~ -~ a t c r
s i--i t i:itc ’u i - - m v c l v  pract ice d . t~ i t m n  ai~ u l t i :n i - u t c  nc -c od e str a t i - gv m i - n  tho

pet i- ~i I L ’ i- l i - i - I  - t m ’  i~ i- t h i n  H- C— - i  I~ .-\i ei -i , i t  i s p c- i - s ib Ic  t i  I1\ -p ctli -t’si c
1 a pu-i- ~-oi1t ri- ini c t mon ii: i- ’ n u i c ’ I i f l  m ini - lu s t rus uvisten iti - -r 1-equi m rin g tn - - i - m t i - K - m t 

-~~~ -- -- - ---—-- ~~~~~~~~~~~ ---- --- ~~~~~



----_‘--‘~~ ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ ~~~~~--~~~~~— 
-

~~
>< )< )< X X X >~i X

Cl) U)

>~ >< >.n x >-n >-n ~<

‘I,
Q)
0

)< )< >( ~< X

X ) ~~~ X > ~ I~~~ ).I X

~~~~~~~~~
- .

~~•1
~~~~~> z H

x x ~~~ )c ~~~x < x~~~

~~~~~~ 
x~~~~~x >~n

‘-4

‘•74 
~~~ ~ —

~ x ‘<

~~~~~~~~~~~

~~~~~
U) U)
Cl)

I_ u  0
4, X X X > (  >~ ~r~9. ~

>-n < x x x  x >< ~~ >< >< ><

C) x x x >< x ~
- x x x  ~~~~U)

o . n
>< ><~~~~ >< >< > < .  )< ~ i-

C..
0~~,~,i::

C’
C,.) I,. c - u
)1
~ 0

U)

~ t g
0 ‘ C’ -

- - 
i-
i
-

~~ - - - i-’-
u ~, u ‘— . i- -

~~ T ~~ ~ p P ~~~E - - 0 i-i--i- :: -
~~ .

- i--— - .  . c- i-~’ N ~ - i-’ - -

~ ( C —  — 
N ‘

I ~~~~
— - L f ’  d —- I- -1 -i - l i -  - -

- \- I JI-53 

--
~~~~- --~~~~~~~~~~~~~~~~~



F— —
~~ 

- -  - -

~~~
- 

~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ -- . - _ - - - - .- . - - - _

Derivation of Unit Flow Factors for Critical Industries

Industrial unit flow factors (exp ressed in units of gall ons/day/
dollar value added) are presented in Table A -I I I - 9  for 1970 .

Uni t flows within the two cri tical industries are envision ed to
be reduced over the fi fty year period to reflect the effect of recycling
process and cooling waters . The reduced flow in later years is shown as
a proportion of the 1970 unit flow in the table below.

Critical Indus try Proportion of 19 70 Un it Flow
Classification 19’O 1980 1990 2000 2(120

291 1.00’ .450 .250 .150 .075
331 1.00 .200 .100 .080 .075

The time adjusted flow factors for the critical industries thus becomes:

Critical Industry Flow Factor (gal/day/dollar output)
SIC Classification 1970 1980 1990 2000 2020

291 1.400 .630 . 350 .210 .105
331 0.970 .192 .097 .078 .0 ’3

The critical industry flows are the product of the township value added
for the particular critical industry and the time adjusted unit flow factor .

Estimation of Other Flows to Surface Streams

In addition to discharge from the two cri t ical  industries ,
approximately 350 MGD of was tewater was discharged to surface streans
in 1970 . The dispersion of these industries among SIC categories did
not render this group of industries readily amenable to flow pro j ect ion
methodology used for the critical industries; therefore, a more workable ,
procedure was used.

A recycling effort within these in~istries was estimated to result
in the reduction of the 350 MGD flow to that proport ion shown in time
following graph. Thus, by 202 (1 , the flow from this group of i ndustries
would be (0 .20)  (350 ?~~D) ‘O ~~~~~

I I I -  1
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The following graph illustrates how such a recycle strategy could be achieved
over time. The wastewater index in the graph below is the fraction of
original wastewater requiring treatment (20 0 gallons per barrel) befo re
significan t recycle occurred.

THE EFFE CT OF WAS~~ VATER RECYCLE IN THE
PETJ~JLEII1 INDUSTRY ON TPEAThENT VOLUME EQUT1~E ENT
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The total flow was allocated among those townships in which it was
actually located in p ropor tion to the 1970 flow in the given township.
(i.e., in 2020 approximately TO MCD would be the control total to be
allocated among those townships in which this type of industry was located)
Flows so allocated are shown on the calculation sheets in Table -\-III-l0
under the heading “Non-Critical to Surface (MCD) ” .

Projection of Industrial Flows I’hat Arc Presently Discharg ing to
~4nuci pal Sy stems

This conponent of industrial flow is attributable to non-critical
im:Justrics which presently discharge to muni cipal sewers and therefore
tend to h ave relative ly low flows . Pres ent experience in the C-SEIN area
shows rods flow to he 0-50 percent of the total flow to municipal systems.
Based on the municipal sewage treatment plant inventory, a representative
proportion of the total municipal flow by county is assumed to be indus trial .
An indust rial pe r capita uni t flow was obtained by divi ding this industrial
flow to municipal sys tems by the present population served. It was assumed
that industrial flows to municipal sys tems will be proportional to the
population served. Thus industrial flows to municipal systems for the
period 1980-2020 were calculated for each county by multiplying the
industrial per capita uni t flow by the p roj ected population served. Subsequent
to the derivation of the county tot als , an allocation of these totals among
townships was made according to the proportion of value added within each
township (i.e., a township having 10 percent of the county’s value added
was alloca ted 10 percent of the county ’s indust rial flow to municipal
treatment systems).

The specific proportions used for calculating the cii-xinty total,
together with the industrial per capita uni t flow , are shown below (these
figures are assumed to remain constant over the 1970-2020 period).

TABLE .-\-III- 9
I NDUSTRI AL FLOW FACTORS

Present
Ind ustrial Flow/Total Industrial per
~ m i ic ipal STP Flow Cap i ta Uni t Flow

t;owitv Percent (gpcd)

Cook 42.5 lOS.b
IkiI’age 10 15.7
Lake , [11. 10

10 l 5 . T

1,,ike , m d .  10 15. ’
P o r t c -r  10 15.
Li-iPO m t d 15. T

li - c flow:- al l e c : i t - I  a:- Ji- - :;cribed :ihove i re  shom~-n in the c u  l i - n H  i t  ion
i - h d e t N  of li - i l IC \ -  I I I  1 0.

I I I  - On
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let ii mc is t ewater plows

The total  indu st r ia l  flow is the sum of the critical industre fb i ---
industrial Ilows to surface streams , and indus trial flow s that are pro-
d1schLi rn~1ng to municipal s\ - s t e r TL--n . Total flows were calculated ~is the ~
of donuc :-;tic f1on-:~ and industrial flows as shown in Table .\- I II - l0. ThL
total flows are shown by t ownship for the years lOse , 1990, .000, and 2
[et u l  flows uro illustrated in Figures -\- 111-9 and 10.
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SECTION IV: l’.ATI3~. MANAGE ENT \FFIiS

GENERAL

Effective water management in the C-SELN area invo l ves many consid-
erations ; of concern is the quantity and quali ty of water as related to
the var ious uses of the water and its adjoining land resources. The
planning objectives for the region are largely a reflection of water
management needs, such as the following : flood control , maintenance of
minimum hydrologic flows, water supply , open space, improved water quality ,
recreational development, fish and wildlife restoration and conservation,
navigation , and electric power . The water management needs are discussed
in detail in the following paragraphs .

FLOOD CONTROL

Current land use practices and inadequate capacity in the area ’s
storm water collector and conveyance systems are the two basic factors
contributing to the present flood problem .

The high density of development and urban type groun d cover converts
any rainfall into sheet runoff which if not quickly removed will tend to
pond and flood the area . Failure to provide sufficien t open-space where
the runoff can he held until it can he safely released into the streams
is j ust one part of the problem .

The major streams and tributaries are the basic conveyance sys tems
for removing storm water runoff from the area . Portions of these streams ,
particularly in the headwaters or upper reaches , do not have the carrying
capacity to contain sufficient vohmies of runoff without overtopping the
banks . Consequently the urban growth in the headwater areas has not only
helped cause the flooding hut also suffers from it. Only limited attempts
have been made to either zone or prohibit development in and adjacent to
the floodway or offset the growth effects by increasing the stream ’s
capacity. Furthermore some of the pipeline systems which collec t and
transport the runoff from the suburban area to the stream have been
inadequa tely des i gned with respect to today ’s requirement . Heavy ra i ns
within a short t ime of concentration create severe runoff which becomes
more t han the svst~~m can handie. A water hack-up occurs and the runoff
which cannot flow awat - , ponds and c reates a local flood probl em .

storm runoff is also a si gnificant and heretofore neglected (with
respect to tre;tuimerm t of wastewaters) source of po1lutants. flata availabilit y ,
especially w i t h  respect to qualit y charac tertstic— z , is very limited hotJm
his to r ic - a l ly  and nationwide .

\-I V- I



APPROA~CH

Storm runoff was inventoried as to urban , suhurban and rura l u~atercourses
and service areas for the present, for 1980, 1990, 2000 , and 202 ( )
urbani zation . The information was developed for un to a 7 inch , 72 hour
ra inf all  with 4 inches of runoff (100-year storm). Insofar as fe:i~ i h l e ,
the desired storm retention volumes both in terms of water qua1itv and
flood relief , were defined .

The prima ry sources of information for thi s stern uoit ~-r inventor are
data on stream events, USGS flood hazard maps (27), resu 1t- ~ of deep
tunnel conferences ” (28) and other pert i nent i n fn n T a t i i - n  i \ : i i l : i u i - l e  fio n
other sources.

The results are presented in a sui tab le  forma t , such as: a graph
showing runoff and requi red storage as a fun c t ion  of ’ h i s t o r i c a l s tern
events for each of the USGS gaging station watersheds for 11)70 , 1090 ,
and 2020; as maps of watershed areas (Figure A-T IT- 7) ; and in tabular format.

ASSIJ~Vff~TIONS

The assumptions used in develop ing info rmation were as fe ll ows :

(a) Definition of land-use c l a s s i f i c a t i o n  c r i t e r i a  for the C
area was assumed to he: Urban Area - 10 , 000 or more , suburban area -1 ,000,
and rural area - 500 or less persons per square mile.

(b) Storm runoff data from the follow ing quanti~~ models i-~t - re
asstuned to he representative for the ent ir e C-~ I IN study area :i - ~ c l : i — s i  l i ed
by assumption (a): Urban model - der i ved fr om a 370 square ni le a rea sened
by combined sewers in the Greater Chicago Metropolitan \n-a : 1~uhurhan and
rural model - derived from Salt Creek- , Thorn Creek , I)c~ P1;i I n- - - Ri n t - r  and
Hickory Creek watersheds.

(c) The following qual i tv parameters and concen t i-a t I oii-~ , i n  nc ’ I
were u t i l i zed  in the projection of pol lu ta nt lo ; i d ing s fl op s ter n  r u n o f f
to the wate n~avs in the C-SEII ’1 area . Ihe concent rat ions cons i dered is
representative of runoff from the various land- cl as si h eat ion - u r i - - u -  :i 1
presented in Table A - TV- i .

l - \ b l l A-  [V-I

Poll Ut ant l oadings from ~~~t 
I ~ water  Ru inn f I

Area 
- - —________ ~c rved Pc 

- - ~o1ub1o Phosj~~ nu ‘ -~ I) oa-~porud& -d So lid --

u rban Comb i ned sewers 1 . 0

Si i l u i r h : u i :  Sep;ira t i -  ~ eue - r - -~ 0 .2 5

Rura l l a u t  i - i l  st -nn —eu~cr~ • i i  to 000

\ IV 2
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Cal l ect u i - r i  sn stu n— i-crc dt-s i - ned t o  u - c c o p t  1 C 7  cfs por acre 01
drainage us e:i

F 1~J 1lNG ~

rt was concluded that a pronounced discont inui to exists in the
relat u - r u s l u i 1 l e tween the volume of storm runoff and the nunber of t i n e s
that this  vol ume was equa l led or exceeded dur i ng the 21 -\  c-a r period of
record studied. There is little doubt concerning the need to provide
sufficient storage to reach t he point of dis~r - n t i n u i t v  located at 2 .5
inches of storage . Provisions to capture less than th i s  amount wou ld
result in too frequent di scharges of po l lu ted  wate r  i n to  the wa1en~avs

This is obvious by inspect ion of the general i :ed curve developed and
shown on Fi gure A-T V -I. From the curve, the amoun t of to ta l  s p i l l s  was
estimated to be 4.5 inches . By applying the set of cater quality parameters
shown under item (c) above , the amount of po l lu tan ts  in  tc rn~ of so lu b l e
phosphorus, ~Ol), and suspended sol ids  was computed . The results of the
computation are presented in Table :\ 1V -2 .

For comparison , the estimated amount of po l lu tan ts con tained i n the
t reated domestic , cofiTnercial and industrial wastewaters have been computed
assuming that advanced treatment p la nt or land treatment methods were
employed . These estimates , together wi th  those derived from Table \ - T V - 2
a re l isted in Table A - I V - 3 , pe rmi t t ing  some compari son of the r e l a t i v e
degree of impact on the waterc-as.

~dI N I~t Tht IIY I )ROLOG I C FLOWS

The worst environmental conditions in na tu ra l streams are generally
assoc iated with low flows . They are si g n i f i c a n t  al  ~o because of the man~undesirable ef fec ts  associated wi th  lack of :uv:i i labi I i  tv of adeuuate water
suppi V .

APPROA ( :I I

The first engineering task w a —  then to  i d e n t i fy  the  m i n i m l mt seven-day
te l-i -ve ;i r hydra log ic II on— ~ for a l l  s i gn hi cant n-aterc-rurses in t h e t u i - hi
area . Pie task ident ifies these f) ow-~ at each I ISC~ e:ig i n~’ stat ion and
(in t h e fo rm of scnthc- i zed data) at local ions consId er e d i mpe i -t au t  I or
:idequat i ’ definition of low flows within the  ent i r a -  C ’ S} I N  s tudy area .

The p r u r ~i r v  source for f l o e  i n f e r -ri-a t I I I  uOi - - t h e  ( SG S  h h i - ’ v~h
quad - S o e t s  ([‘ ) , for s tni - : i i i- l o c a t i o n  and mile i-each of s I  r i - a r : t h o r
flew i n fo rj n ; i t  in n  was t :ik-n f rom ic -i i lable r e f - r e  n c - - - , such :is l i - d o r a  I u i - i d
st ~ i t i -  5t~~l o g i e ;u 1  survey and othe r \oito r r e so r i r -  ~

- - data 1 i uul ~l i c ;it i o n i - c

liii’ r-ci --iul I - : i r  e pre - - n t  id i n  ;i i d  i - ula r I f l : , !  I e u th u : i p r r s r i  :1 e
gro uping ~n ri - - i s t ~ nt usa t }i et h e r  t \ t u i -  H ( i O I l .

\ IV- -~
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AssiNPTIa~4s

Differe nt assumptions were used to detennine the low-flow conditions
of streams and rivers in the C-SELN area depending upon the availability
of stream flow data:

(a) Wh ere suffici ent flow data was available , the results of
statistical analyses were used to obtain the seven-day , ten-year low f low .
Two sources of such statis tical analysis results w- ’re available for the
State of Illinois: “Low-Flow Frequencies of Illinois Streams” (U. ~ .
Geolog ical Survey, 1970) (29) ,  and the “Statistical Suirnnaries of Uhinois
Streamflow Data” (U.S.G.S., Water Resources Division, 19(1~u I (30). The
fi rst re fe rence , which gives a complete statistical analysis , ~ts ‘ised
as the primary source of low-flow data , and the second refer enc e ~sd - used
as an auxiliary source . The low flow data for the State of Indian a u~t r C
obtai ned from “Low-Flow Characteristics of Indiana Strea ms ” ( U . S . G .S .  and
State of Indi ana, 1962) (31).

(b) Where flow data for only a few years ~~re ava i lab le , the mIfli~uu~:recorde d seven- day low flow was used.

(c) Where no flow data were available , the estimated minimum flow
was based on ups tream sewage treatment p lan t effluent flows, groiuid water
flows , and where applicable, Lake Mi chigan divers ions . Two-thirds of the
sewage treatment plan t design average flow was used in determ i ning the
minimum flow , re fl ect ing diurnal and dai ly variations .

For comparison , the estimated anio~u~t of pollutants contained in the 
- 

-

treated domestic , comercial and industrial wastewaters have been computed
assuming that advanced treatment p lant or land t reatment methods were
employed. These estimates , toge ther wi th  those derive d from Table 1\- I V- .
are listed in Table A- IV-3 , permitting some comparison of the relative
degree of impact on the waterways .

FINDINGS

The seven-day ten- ear low flow was determi ned for (10 locations in
the 22 watersheds ident i f i ed i n f i gure -\- 1l I- ’. Iortv-thre e of the
points are gag ing stations established by the EJ.S.6 .S., some of which have
been abandoned , and seventeen other location s we re chosen at  points when-
low flow data may be required during the s tudy . The s i xt y  loc ation s are
shown on Figure A - I V - 2 .

The tabulated results for these locations , showing distance f rom ri ver
nouth , in miles , drainage are a , in  squa re m i l e~ , unit flow , in cf-~/sq. nü.,and discharge , in ci— , indicate that the ~I t \ e f l - 1 . I iV ten-year 1o~ flow is

L



- ( 1 )  
— 

0

(I) Q  N
D~~~~J QC

j  L4. 
00

0 c 0

(‘J 2

0-J - 0
0 0 0

- C%J

(I, ~~~( 1 )2  N
D _ J  O~I~ Q 

0
~, Q  0

(1) 0

0 0(1) 0 0 0
I— ~~

•
‘ 0 ~~ 0

_ _  

~~~

0) 0

_J >.
3- In

— _ _ _  _ _ _  _ _ _

N

W ~~~~-J 0. 0

( 1 )0  C’J 0
N’) La . .1 -  (1) 0 U)

0

-
~ 0) 0 ~~

w 
- 

_ _  —
~~~~

-- 
~~~ 

- —
~~~~
---

0 
0

2?
0. ~~~

F- ‘..J — (1)w (1) r1)
(1) 0 0)

0 cr I I
z C~~~ 1/)

0 0
0~~L) N- 0 I —

~aD c’J I 
-~~~~~~~

0.. J W  (0

— _ _  _ _ _  

I

U.. 0*
u.

(1)

(Li D I-
L.) ~ f~ o~J 

—
~~~

- Ea: u i —
~~~ O D  ~~~
0 -J Ui U.. I—

U) _l H Z
0 ~ 2~~~o ~~ w

~ w~~~O~ ~~~
~~~ D~~~~~~~~~ T D I—

a: i~~~— l ...~~~~~~~ 
*

0 U.. L&J
~~~~ Ui

H &s~~~~~~~~ ~~~Q
..~Q_L W I— w H 

- - - - -~~~~~~ --~~ --- --- - - -



_  I _ _  
- -

IC 0 U S IC

-~~~ 
H

— d

- - : , z ~~~~~

- 
6 —

I Cfl~~~~~~C 
~~~~~~~~~a CU 3

-
~ ~~~~~~~ 

0~~4;

~~ ~ 

CCI ~~~ CC

s : D CU
~~~~I~~~~~~ (~~

T.uC ~

~~ ‘ :~~~~~~~
\ ‘

~5- ¼_C-,
\ .

~ 
- CC

-~~~~~~~~~~— —
-

r
C ~/ :/ ~~‘4~~~. ~~~i. _—c_• ‘J I C C  . - -

-
~ ~~ ~~~~~~~~~ ~~u -

t
~~~~T~~~~~

- 4 4 . .

4 1’ ~

4 

~~~ 

4 .
’ 

IC

- CIA



- - ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ - -- - ---- -----— --  - -~~~

near zero at most of the sixty locations . (~liere large r low flows a i-c
encountered , these are almost without exception attributable to either
sewage treatment plant effluent flows or Lake ~‘1i ch igan d iv ers i ons I f o r
actual values see following Table A — IV-4).

~ \TLR SUP P LY

The water supply deficiences , both present and fu tu re  F e :  ) - ~c: ‘1~~~~
-

capability of the current supply source. That por t ion of t he  a u e
presently supplied from Lak e Michi gan should not experience :inv -Cu lv
deficiences within the next 50 years . It  is onl y in the n or t :u\ ~~~t c n I  and
western portions of the study area, where ground water a~~-ii I c r —  S I C  ICC
as a supply source , that there are any deficiency problems . In t~~e — ~ - - u s  ~ - ,
the growth and its resultant usage has exceeded the aqui ier u echai - zs -
capability and an actua l mi ni ng or loss of reserves has occurred . he reuse
potential (to safisf\ - projecte d groun~~ater deficie ncies ) of the hi ~~h ly
treated wastewater is di rectl y correlated to the water supp ly deman d of
the reg ion .

APP 1~JAQ-{

In order to identify future needs , presen t and future wa te r  su~ p 1v
demands were inventoried for the watersheds of each watercourse and
compared with avai lable supply . With respect to overall water h a l au i :e
it was assumed that a 3 bill ion gallons per day total waste~-atc r u 1 L - C ~~,
3,200 cubic feet per second diversion from Lake Mi ch i gan for  Illinois and
as required for Indiana, the sustained y i e l d  of the shallo ’~. aqui fer  p lus IC

the yearly runoff through recharge , are total ly available for US e .
supply deficit in areas where groun~~ater is used for supply are d e f i n e d
in terms of 2020 needs . Potential recharge areas in and arou~id the
study area are located , and i f  rech a rge opportunities per nuit , the r e c h i r c~-capabilities are distributed ove r the water def ic i t  areas uslnu -Come
prelimi nary strate~ - .

The prima ry sources of information are pro t e— — ion al experience of
the eng ineering consul tan t  supp lemented by I l l i n o i s  ( 3. ) and f tCl u a iv i  Ls3 )
Water Survey reports concerning de f i c i t s  in groundwater supple i rc i-
together with soil (34) and geologic (35) maps .

The results are presented in appropriate map format where -~uch is
cal led for , and in other fo rmats consistent with the j u t  Hm ;ut  ion i) f l t  eJ.

-\SS(M’T I (1-5

The fo l lowing  are the  IssunU t ions ut i i i  :cd ~c1ien p E s o  e t ing ~~ I t  s - i
demands and def ic i  t~ - for the ) l e r :  0(1 of 1980-2020 in t h- ~ f udv , u i e ~i - 
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(a) It was assumed that the area and the population served by the
publ ic water supply system are identical, respectively, with the area
and the population served by the wastewater management system, and the
future industrial water demand is identical with the industrial flow .

(b) The per capita d~~~stic and coninercial water consumption for
populations served by public water systems was ass~nned to equal the per
capita domestic and comercial was tewater unit flows For populations
not served by public water supply systems, the per capita consumption
is assumed to equal 80 gallons per day.

(c) Projected water demands for agricultural and livestock uses
are assumed to be nominal, approximately 0.07 - 0.15 inches per year over
the area, and are dependent upon soil characteristics and land uses

(d) The portion of the study area analyzed for projecting ground-
water deficits is ass~.nned to equal that portion of the C-SELM area that
is not presently supplied by Lake Michigan waters .

(e) The projected groundwater available in 2020 from natura l recharge
and mining is assuied to equal the Illinois State Water Survey projections ,
on a township basis . The water deficit for this analysis is then assumed
to equal the projected water demands minus the groundwater available from
recharge and mining as discussed above .

FINDINGS

The water coTlsunptions in gallons per capita per day were estimated
according to the degree of development for: (1) The City of thicago;
(2) Inner suburbs ; (3) (Xiter suburbs ; and (4) Rural areas. The results
are shown on Figure A-IV-3. The estimated water demands were developed
by counties, and townships , and watershed management areas. The results
of the latter are shown in Table A-IV-5.

Groundwater supply needs were identified for each of the seven counties ,
then water supply deficiencies in each township within the study area
have been estimated by comparing the water demand projections and the
potential yield of the shallow aquifers plus the practical sustained yield
of the deep aquifers. The resulting groundwater d,eficits for the townships
in the year 2020 are shown on Figure A-IV-4.

The Illinois State Water Survey investigated the possibility of mining
the deep sandstone aquifer and concluded that proper mining management
allows mere water taken from groundwater storage . Figure A- tV- S shows
estimated deficits . Based on a mathematical model study, using the
shallow aquifer prodtttion , the sustained yield of the deep aquifer, and
mining of the deep aquifer.

A-IV-19
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FIGURE A—]~~- 3
PER CAPITA

DOMESTIC WATER DEMAND PROJECTION
1970 - 2020

(INCLUDED COMMERCIAL )
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Study of the feasibility of artificial groundwater recharge indicated
that recharge pit method would b’-~ a pre ferred technique . Preliminary
investi gations have identifi ed 1. sites within and near the C-SEU~1 area
in I l l i n o i s  wh ich appear to sa t i s fy  the cr i ter ia  for a r t i f i c i a l
groun dwater recharge . These ar ;ts arc shown on l i g i r e  A - l V - t ’ .

~}1f \ SPAQi

The public ac qu i s i t ion  or :oning control of open space w i th in  C-SELM
is an essential eleme~ t in order to allow adequate recreational  opportunity,
preserv e and t~ than e natu ral resources , and ‘l~L ke p lanning e f f e c t i v e  relat  ly e
to futurc urban grow th . ~oth NIP C and U1CR1T C have regional open space
plans for their  respective plannIng areas .

R~ CREAT I Q’AL DEVE LOP WNT

The deiv~nds for in-close and a variety of general recreational
opportunities have grown concurrentl y wi th the increase in the country ’s
standard of living and the shorter work week . Those ac t iv i t i e s  norma l ly
associated with water and open-space lands are in part icular  demand.

Over time the quality of the area ’s streams have been degraded and
usage for most fo rms of water-related recreation inc l uding f i sh ing ,  is limited.
The lack of public access which p recludes ef fec t ive  usage and the fact that
the quantities of flows are insuff ic ient  to s u s t ain  a ‘~. ide  range of
act ivities during the  recreation seas on are also problems .

The problem of water  pollution affects all aspects of water usage -
IWo of t he mos t cri tical p roblems are the sho rtage o f rec reational
facilities and the diminution or loss of u t i l i z a t i o n  of the ex i s t i ng
facilities due to pollution . Because of this  shortage , rec reat ional
wate r usage is even more sensitive to water  p ol lut ion  and subsequent
wate r contamination. Two general recreational uses are defi ned: whol e
body contac t (swiiinning, wate r sk i ing)  and l imi ted  body contact )p l easur e
boati ng, fishing) . The latter gro~~ also i nc l udes aes the t ic  eniovuent ,
such as driving or h ik ing , p icnicking or cycl ing  along the s h o r e l in e .

Whole body contact ac t iv i t ies  requi re hi gh q u a l i t y  water , pa r a l l e l i n g
that of public water si~ piv (accord i ng to a report of the ‘-celec~ Lor~idt te c
on Natural l~ate r Resources of the U. S . Senate ) 13 7 ) .  I kv1-.’eve r , l i i i  t~~1t
body contact a c t i v i t i e s  are a l so  adve rsel y af fected by low qua l i  t \  w a t e r
(decrease in aesthetic  value , e t c . ) .

Of the ten l a rg e s t  met ropol i twi  areas in the Iln i ted St ates , the chicago
Metropolitan Area has the leas t amount of pub l i c  open ~pa . e - l .  5 acres !
1000 cap i ta  (38). Coopared to 57 ac r c s/ l OI ) l )  in the Sta te  of I l l i n o i s
(lowest o f the fi  f ty  states ) , i t  can be seen that C-SEV ’ 1 has sen ous
rec reat ion problem , on gi nat i ng f rom lack of space and coJIqa)Inldcd by
poll ut ion.

_ _
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Plans to resolve this p roblem have been instituted by both states in
C-SELM . The State of Illinois , according to the rllinois hLA , is currently
engaged in an “aggressive land acquisition” program. More than 20,000
acres have been added within a two mile drive of metropolitan Chicago, and
state owned shoreline has nearly doubled (39). The United States has
acquired land to in~ lement the development of the Dunes National lake Sho re ;
public lake shore extending 13 mi. from the Michigan City Corporate
limits to the Like-Porter Line (40) . However , even when these facilities
are fully operational, demand for recreational space will still exceed
the capac ity of available facilities .

The failure to incorporate sufficient open-space lands in w i t h  local
residential developments has reduced the amount of lands available for
recreational usage. This limited base is continuously being reduced with
the conversion of publicly and privately-owned lands to other forms of
urban development. Consequently over-crowding and excessive usage is
affecting the quality of recreational experience.

Overcoming this deficiency in recreational opportunities has placed an
economic burden on the local communities and counties. What lands are left
require an excessively high level of expenditure in relation to the nuther
of people which can be effectively served. Furthermore the size of the land
parcels that are left, and the location and accessibility by the commun ity
all limit what types of recreational usage can or should be provided. For
this reason inplementing an effective open-space program and utilizing the
flood plain for recreational rather than other forms of development are
the only feasible ways of meeting thi s need. Still the size and types of
recreational opportunities which can be p rovided will limit usage and
some form of large , conparatively close-in , regional-type parks will
eventually he needed.

WI LDLIFE RESTORATI~~ ANI) CCN SERVATION

The urban growth has been particularly severe on the area ’s wildlife
resources . l~~ss of habitat, pollution from the urb an area , and the lack of
food plots have all contributed to the loss of wildlife and the associated
recreational , educational and interpretive type programs.

1\n educational and interpretive program can be established by controlling
land - use , and setting aside natural preserves . (kie good example of this
type of program is operational at Palos Hil ls  Forest Preserve in the Illinois
portion of C-SElJ~. Establishing res t areas for waterfow l and separate
hunt ing  areas requi res large t racts of land for both management and safe ty
I1~ LSOflS . Therefore , areas s imi lar  to reg i onal park s outside the C-SELN
boundary w i l l  he needed for an effect ive w i l d l i f e  management and hunting
program .

\ IV -2 t i
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NAV.. ATI(X’~

The economi c growth enjoyed by the Chicago metropolitan area is in
part attributable to its being the center of a large inter-model
transportation network . The coninercial advantages offered by waterborne
navigation are particularly significant , especially the commodity interchange
between the Inland System (Mississippi and C~iio Rivers) and the Great Lakes
traffic. The low- flow, slack water sys tem on the Illinois River is maintained
by a series of locks and dams . As tra ffic grows , so does the need to provide
sufficient low-flow augmentation for the requi red throug h lockages .
To meet this need sufficient flows can be provi ded f rom either Lake Michigan
divers ion and /or discharge flows from the Metropolitan Sanita iy District of
Greater Chica go plants .

The present Illinois Waterway provides through navigat ion from the
Mississippi River to Lake Michigan with a minimum channel depth of 9 f t .
and a minimum channel width of 160 ft .  Congestion on the Waterway is a
n~ jor problem, resulting ultimately in higher transportation costs and
slower deliveries . (~eratjon of locks downs treani from the Port of
Chi cago depends upon water diverted from Lake Michigan; however , diversion
by the State of Illinoi s is limited to a 5-year ave rage annual rate of
3, 200 cfs by U. S. Supreme Court Order. (This includes all withdrawal
uses ; hence increases in diversion for navigation would result in a
proportional decrease in municipal and industrial use of lAke Michigan
as a source of water supply.) Water quality is directly affected by this
interrelation of water uses, since water is now used for sewage di lution .
The greater the dilution (i.e., volumes of water vs. sewage) , the more
effective the water is to (1) assimilate the waste and (2) undergo
natura l purificat ion .

ELECI’RIC PQ~ER

In designing was tewater management sys tems ene rgy forecasts are
essential both in terms of the ener ~ r requi rements of the system itself
and in terms of possible synergisms between was te treatment and energy
production .

!~PPROAQ-I

Existing and projected power generation requirem ents , together with
the waste heat dissipation requi rements are defined for the study area .
Grap hical proj ections of the future ener gy requi rements , evaporat ive
cooling req ui rements , and antici pated wastewater flows arc eva luated for the
C-SEW area throug h the year 2020. At tention is called to the degree of
balance between wastewater flows and evaporative cooling requi remc:it s of
this projected period . The interrelationship between power generation and
heat rejection as applied to present and anticipated power generat ion 

-
technology is discussed in the Design Appendix , together with the relation-
shi p to evaporative cooling , and the advantages of cool i ng re—ervoirs over
coo l ing towers .

A- IV - 27 
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The primary sources of inform ation are profess iona l experienc e
supplemented with technical literature (41) and specific input s from area
electric utilities .

ASSUMPTIaS~S

The followi ng are a list of ass~niptions utilized in the formulation
of energy projections:

(a) The large increases in energy needed in the next 50 years will
substantially be p rovi ded by generation of electrical power , and this will
be accompanied b a large increase in demand for water for cooling purposes .

(b) The minimum energy demands will require a doubling of installed
capacity every 10 years for the next 30 years . These are the Federal Power
Commission ’s (FPC) assumptions based on a proj ection of the energy demands
experienced over the past 20 years, including an allowance for decreasing
population growth rates .

(c) The minimum commitment of power companies , estimated for the
purposes of this study, to install generating facilities on was tewater
land-treatment sites would be 65 , 000 14~ by the year 2020 , or about 7 times
the present level of power production . This compares to 12 times the
present levels as estimated by local power companies .

(d) The uni t cos t of the capital cost of wastewater management
system was assumed at $ 1.00 per gallon per day of capacity . The unit cost
of payment by the power companies to the was tewater management system for
site and cooling water was assumed at $50 per ki lowatt to be paid after
an assumed allocation of electrical power generation capacity of S KW per
capita (associated with 60 gallons per day of water require d for evaporation) .

FINDINGS

P roj ected power requirements curves were developed in terms of
megawatts installed capaci ty and per cap ita power consumption , shown as
curves 1, 2, 3, and 4 on Fi gure A-IV - 7 , for the study area. As contras t
to these curves , curve 5 depicts an extreme proj ection made by Professor
Cook of Texas A F~ M University. For this curve to be realistic
unprecedented public policy changes , calling for an arbitrary limitation
of consumption of resources , would he requi red.

These curves indicate that the minimum commitment of power production
faci l i t ies  to he si t uated at was tewater land-treatment sites , and shown as
curve b, is a conservative estimate to he used for comput ing synerg istic
hene fits .

The following Table A-IV-( is the su~Inary of the max imum likely energy
use per pers on per year:

_ _ _ _ _ _ _ _  
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TABLE A- IV-6

MAXI MJM ENERGY USE PRQJECfED

Comsumption Catego ry KWh/cap ita KW/cap ita

Residential l~ ,000 4.9
Commercial E4 Industrial 10,135 2 .3
Electric Transportation 9,375 1.8
dovernmental and Other 3, 490 0. 5

Total 40 ,U00 9.5

This 9.5 KW/capita corresponds to the cons~.nrption shown on the abscissa
of Fi gure A— IV- 7 for the year 2020 .

WATER QUALI 1Y

t~bst of the major streams within the bas e study area are of poor
water quality, with the existing low-flow characteristic being dependent
upon the effluent discharge of the area ’s sewage treatment plants . Many of
the existing sewage treatment plants have not been upgraded to meet current
State or Federal-State Standards . Furthermore , present stream quality
standards do not require the capture and treatment of storm water runoff.
Thus, even the mos t pollution toleran t fo rms of fish l i fe  at times have
a diff icult time sus taining themselves and providing a fishable population .
The streams , particularly after heavy rains , present a human health hazard
fran the sewage that is by-passed into the streams .

At present , the qua lity of water in the Illinois River Sys tem varies
from good to severely degraded. Findings clearly show that the waste
discharges of the Chicago Metropolitan Area are a major sourc e of ROD loads
w~iich enter the streams and influence the entire length of the Il l inois
River (1) . Organic was te loads imposed on the upper tributary system
exceed the rivers natura l capacity for was te assimilat ion , despite
dilution water diverted from Lake Michigan.

Lake Michigan and the surface streams contain numerous pollution
tolerant organisms . Daily concentrations of many of these organisms can
and do reach high leve ls . Of these organisms , the coliform count is
generally used as an indicator of human-related pollut ion . ~ i l l i a m  L.
Blaser, past di rector of the I l l inois  I~PA , announced the results of a
computer analysis of pollution levels in  i l l i n o is  streams in 1970 (bO) .
Measuremen ts at 89 of 218 stations exceeded water  qua l i ty  standards
set for fecal coliforni by the EPA. Fecal coli fo rm are organisms that
breed in the intes tinal tract of ~.arm-b looded animals and are used as
an indication of bacter ial  contamination . Twenty - f ive  most polluted streams
were identif ied . Of these , 20 are in  the study area. The qua l i ty  of
water in these streams is due m a i n ly  to man - related p o l lu t i o n a l load in gs
during low flow periods , total  s stem f l ~~- in ‘-one streams consists
chief ly  of t reated sewage e f f l u e n t  and indus t r i a l  w ;is tc  d ischarges .
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Identification of existing was tewater flows, their character and
spatial and tenporal distribut ion, is essential for definition of
base water quality conditions . Also, treatment and water conservation
practices and trends in industry have great influence and signi ficance
on and for any was tewater management scheme .

APPROAQ-I

In order to achieve higher water qualities, existing municipal treatment
plants by type, collection systems , flow, quality of effluent and service
area were inventoried for each of the watercourses within the C-SELM area.
Future sewage treatment plant loadings were derived from this inventory.
T~’pical effluent qualities are identified for all sanitary treatment plants
(STP’s), including any reuse features. Significant industrial cc~~ onents
of municipal facilities were identified with respect to quantity and quality.

An inventory of significant existing industrial and other discharges
to surface water by type, flow, and quality characteristics for each
watercairse from Federal , State, and local sanitary district records,
was cont)ined with the inventory of municipal plants .

The primary source of information was state records of Illinois and
Indiana (61) , data developed in the C-SEIIvI feasibility study (21) and the Corps ’
discharge per mit application program (62) .

The results are presented in a tabular format with appropriate grouping
and breakdown consistent with other types of data.

ASSIJMPTICI4S

A nuither of assu~~tions were utilized in developing the inventory of
municipal and industrial flows in the study area:

(a) The inventory of municipal wastewater systems only included
plants i~ ose average flow was 10,000 gallons per day or greater; industrial
wastewater treatment discharges to surface waters were considered significant
if the total average flow exceeded 5 M~D; miscelianeais treatment systems
for schools , mote ls , restaurants , etc., were not included in the inventory .
It was extremely difficult to get effluent data from smaller industries,
hence the 5 I~ D cutoff. Additional study would be necessary after selection
of a wastewater management system for implementation.

(b) ~4inicipa1 waste loadings , with the exception of the three main
?~ tropolitan Sanitary District of Greater thicago (WDGC) plants , were
based on average concentrations of secondary effluents considered typical
of treatment ~erfornnnces existing in the study area . These concent rations
are: Total dissolved solids , 400 mg/i; Suspended Solids, 25 mg/i; (lemical
Oxygen Demand , 60 mg/i; S-day Biochemical Oxygen Demand, 20 mg/i; Total
Nitrogen, 20 mg/ l; Total Phosphorus , 8 mg/l; Fecal Colifonii Bacteria ,

A-IV-3 1 
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400 ?‘t4P/l00 ml . The large ~~DGC plants were not considered typical due
to their large proportion of industrial flow (42%) , and loadings for these
plants were obtained from data presented in the 1970 ~~DGC Maintenance and
C~,eraticzi Department Annual Report .

(c) The maxinn.un concentrations of other critical pollutants parameters
used to estimate maximum poss ible loadings were based on performance
capabilities of existing systems. These concentrations are: Color, 0
Platinum - Color Unit ; Max . heat discharge , 18°F winter increment ; Oils
and greases, 10 mg/l; Phenols , 0.2 mg/ l; Boron , 1 mg/i ; Arsenic , 0.3 mg/l;
Cyanide, 0 mg/i; Trace ?#tals, 3 mg/i. Trace metals were considered to
include aluminum, cadmium, chromium, copper, iron , lead , manganese, and
mercury .

(d) Infoni~tion reflecting waste solids management and municipal
effluent reuse potential were assuii~ d to be consistent with the following
references : “Report of the Coninittee on Water Quality Criteria” (FWPCA,
1968) (63) , and ‘Theories and Practices of Industrial Waste Treatment,” by
Nelson L. Nemeron (Addison-Wesley Publishing Co .. , Inc., Reading,
Massachusetts , 1963) (64) .

FINDIN(~
The information for wastewater facilities, classified by 22 C-SELM

watersheds , is suninarized in Table A-IV- 7 for existing municipal was tewater
treatment facilities, and in Table A-IV-8 for industrial surface wastewater
discharges . For tabulated results of individual facilities consult
Tables 2-1, and 4-1 of the Phase I report. That report also presents
tabulated information on current waste solids management (Table 4-3) ,  and
on industrial reuse potential of municipal effluent.

BOT1t~1 DEPOSII’S

Bottom deposits are the results of natura l processes and the activities
of man. In many of the study area ’s streams large accumulations of bot tom
deposits exist. These deposits may be potential sources of pollution for
some time to come, even af ter sewage effleun ts become highly purified and
non-polluting. Without adequate knowledge concerning the extent and nature
of these deposits it is not possible to estimate their pollutional effect
or to develop a management scheme, should such be requi red , to eliminate
them as potential sources of pollution.

The accumulated bottom deposits capable of sus t aining si gnificant
pollution were inventoried for each C-SE U~1 watercourse. The locat ion ,
length , breadth, depth , es timated wet wei ght , and volatile solids content
of the deposits are defined below.

The primary sources of info rmation are field data and representative
sampling . Sample sites were selected on the basis of p roximity to sewage

A-IV- 32
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treatment plants, and the samp les were submitted to a competent laborat ory
in plastic or comparab le bags t~thich would assure retention of thei r
properties for volatile solids determination .

T u e  results are p resented n an app iO~ I
- ; lt I ta ~ u ia  z fo~ i : ~a ed

by a suitable n~ p showing sample loc:it 10115 .

SS~~ff’T I~~S

The foll~~ing a re the assumptions utilized in fonnulating data.

(a) It was assumed that , w i th  regard to tbc es t inut i ou of -e- t~~e~deposit volumes in the water courses , the depth obtained from one samp le
in the middle of the stream would be uni form ac ross the %‘.idth of the stream .

(h) The volume between two samp ling points was assumed to equal the
average depth of each sample times the average width of the strea:~ ti~tes
the length between sampling points .

FlNDlN~~

As a general suiuiaiy of the aesthetic and physical appearance of the
area sampled , the No rthshore area yielded heavy organic slud ge drpo~ i t s
accompanied by septic odors . The central area , or bas ic a l ly  lc i l l  1111J 1~uPai~eCounties in Illinois , showed si gni ficant bottom deposits but i~i th  J i mi ni sh ed
odor prob lems . The bottom deposits in Lake , Porter , and LaPorte Cmu it i c s
in Indian a were generally very si gnificant in extent and ap~ ear ~ i to  1:n e
a pronounced oil y appearance consistent w i t h  a h eav i l y i i l U u s i r i a l i : e L I  ir :~~.

These characteri zations are based on the results of a f ie ld  s~ur~ l ~ng
program during which a total of 72 samples were collected. Analyses of the
samples appears in Tab le A- IV-9.  The samp ling locations are shown on
Fi gure A -IV - 8.  The volume of bottom depos i ts in the areas sampled was
estimated at 520,000 cubic yards . The samples we re anal y zed for v o l a t i l e
solids content and the analysis was supp lemented by desc ri pt ion of the
sampling locations as well as visua l observations of samp le app earance and
estimations of depth , length and ~ idth of bottom deposits . N o  supp lemental
biolog ical survey information was avai lable.

CRTT L CAL POL J , I tl AV! L ~APi Nd~
Ii order to assess er o the rw ise  i~e.i~ nrt- t he envi r :~ - .~t i fee t  n t

poll ut ants on sur fa ce  an~ ~rO t1fl d\\ c e r  a (\i U. c C Kac~s. II Iiet el p a l la~ uit
load i ngs and concentration s is  e: -. ~n~ a l .

APPROAQ I

Therefore, c r i t i c a l  pol lutan t loadir 1~ s u~d cea :ent  i t  ~n- I ~i ‘e~t i
f rom sewage treatment p lant e f f luen t s  , are i n i f i e d  a hey i c  ft re~ ~. e
points on eac h watercours e for the  pr r~ ent and t i t i a n  . 71~e~ e 1 OIId i iig~ a i d
concentrations a rt Jevc l oj’c~I for each of th i e~- di fft r en t  t n a t  1 1 - n ~ pta- I w e - - -

exis t ing t rea tn~ nt , e x t i — t~ ;n ~ L m i  n t  -~t i ~~L -i - d - , a i d  a i t  i i : ~~~~ t r i 3~~~~ iI f l t  i~~1 ~ I i

present technology .
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(a) The bas e flow (that flow which does not have a treatment plan t
as its source) is zero at low flow conditions in Illinois . This assumption
stems from the fi ndings of the Minimum Hydrolog ic Flow inventory . The
seven-day , ten-year low flow analyses are bas ed on data taken some t ime
ago. Since that time the base flow has decreased markedly . Increased
mining of ground water , which is the maj or source of base flow , has
caused the decrease

There has been no obvious change in the base flow at low flow conditions
in the State of Indiana. Thus the low flows identified were jud ged to be
adequate for Indian a waterways , and the difference between the observed

eve n~da\ - , ten-year low flow and the total flow contributed by treatment
plants upstream of each control station is used as the base flow of that
control station .

(b) The low flow for each treatment plant is two-thirds of the design
average flow reflecting dai ly and diurnal flow variations . The averag e
treatment plan t flows used were derived from the inventoried SiP data.

(c) The 1990 low flow proj ections for treatment p lants are derive d
as follows :

1990 flow = 1990 population in ThP x 1990 per capita flow x 1970 flow
1970 population in 1WP l9TO per capita flow

Thus , it is assumed that all treatment plants would remain at the same
location and would expand in proportion to the local population growth.

(d) There is no reduction of the pollutants the to natural purification
in the waterways and there are no pollutants introduced from Lake Michigan.

(e) The flows of di lution water diverted from Lake Michigan through
Wilmette Harbor, Chicago Harbor and Calumet Harbor are assumed to be
137.3 , 315.0 and 133.0 MGD, respective ly , during the low flow period.

(f) Direct industrial flows to surface waters are assumed to be
absent for the purposes of this task. Industrial flows are accounted for
w i t h i n  nvnicipal t reatment sys tems .

(g) The existing standards effluent quality is assumed in cases
a and c.

F lND IN G ~

The results of the anal ysis are categorized hv various case n~ ibers
characteri:ing di fferent  e f f luent  qualit ies . Table A - I V - l O  shows the
poten t ia l  ch~~ges in water qual i ty  that would result from inprovements
in the level of treatment provided at municipal treatment plants for four
—i t at  ions 112-1 , 12 -2 , 10- 1 , and 9-2 )  to demonstrate the pollutant loadings
in the Caliznet-Sag Channel . the t h i c a~o San i tarv and Shi p Canal , and the
I)est ’laines R i v e r  -

\ R - 48 
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(a) The bas e flow (that flow which does not have a treatment plant
as its source) is zero at low flow conditions in Illinois. This assumption
stems from the findings of the Minimum Hydrolog ic Flow inventory . The
seven-day , ten-year low flow analyses are based on data taken some time
ago . Since that time the base flow has decreased markedly . Increased
mining of ground water , which is the maj or source of base flow , has
caused the decrease.

There has been no obvious change in the base flow at low flow conditions
in the State of Indiana. Thus the low flows identified were judged to be
adequate fo r Indian a waterways , and the di fference between the observed
seven-day , ten-year low flow and the total flow contributed by treatment
plants upst ream of each control station is used as the base flow of that
control station .

(b) The low flow for each treatment p lant is two-thirds of the design
average flow reflecti ng daily and diurnal flow variations - The average
treatment plant flows used were derived from the inventoried SW data.

(c) The 1990 low flow proj ections for treatment plants are derived
as follows :

1990 flow = 1990 population in IWP x 1990 per capita flow x 1970 flow
197U population in IWP 1970 per capita flow

Thus , it is assumed that all treatment plants would remain at the same
location and would expand in proportion to the local population growth .

(d) There is no reduction of the pollutants due to natural purification
in the waterways and there are no pollutants introduced from Lake Michigan .

(e) The flows of di lution water diverted from Lake Michigan through
W il mette Harbor , Chicago Harbor and Calumet Harbor are assumed to be
137.3 , 315.0 and 133.0 MCD, respective ly , during the low flow period.

( f )  Direct industrial flows to surface waters are assumed to be
absent for the purposes of this task . Indus t rial flows are accounted for
within municipal treatment systems .

(g) The existing standards eff luent  quality is assumed in cases
a and c.

I:INDINCh

The results of the analysis a re categori zed by various case nim~ ers
cha racterizing di fferent effluent qualities . Table A - IV - lO  shows the
potential changes in water quality that would result from inp rovements
in the level of treatment provided at munici pal treatment plants for four
sta t ions ( 12- 1 , 12 -2 , 10-1 , and 9-2)  to demonstrate the pollut ant loadings
in the Cali~~et-Sa~ Channel , the Chicago Sanitary and Shi p Canal , and the
Pt-sPl a i nes River .  
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These stations , shown on Fi gure A— IV-9 , were added to the importan t
gag ing stations wh ere low fl ow data are availabl e (locations of these
are also shown in the fi gure) , and used as controlling stations .

ULTIMATE WATER QUALI1Y

Desi rable water quality is relative and heyond constituent levels
non - ha rmful to the environment the des i rable characteristics depend to
a great extent i.~ on the ul t imate use of the water.

~\PPROAQ I

‘Ilie expanding and changing nature of our unders tanding of what comprises
desirable water quali ty is discussed and ultimate wat er  quality is
characteri zed in terms of the bes t scientific evi dence presently available
(as required by various uses). Among the uses the following are discussed:
healthy aquatic ecosys tem , recreation , domestic and municipal water siqp ly ,
agriculture , and industrial water use quality requi rements , including
cooling water.

The prima ry sources of information are professional experience
supplemented ~-.-ith selected literature (4 ) .

Ih e  re~u1ts are presented in approp riate fo rmat consistent wi th the
task descri ption .

I - I N I ) I N ~~

Table A- IV-l l  contains a suilrniy of ultimate water quality goals in terms
of the parameters defi ned for the C-SELI ’.I study as critical pollut an ts . For
each of the paramete rs , the critical or controlling water use is given ,
as ~~ll as the source of the info rmation . 
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TABLE A-IV -l 1 ULTIMATE WATER QUALITY GOA LS

Controlling and
Critical Ultimate Qua l i t y

~olIutant Criter ia  Cor’trolliog ‘Aater Use Refererro Snorre

COD. mg/i 3-6 Healthy A quatic Environment Background Cor.centratton
of Re la t ive ly  ‘h~~oL.te d
N atu ra l  Waters

BOD, mg/I 1-2 Healthy Aquat ic  Environment

Susçended Solids , mg/ I NO Potable Water Obj ect ive Water Q u a l i t y  Cri ter ia ,
rwpcA

Dissolved Solids, mg/I 500 Potable Water Object ive

Soluble Phosphorus , mg/I 0 .01 Healthy Aquatic Environment
and Recreation

NH1-N, mg/i 1 Healthy Aquatic Envi’-onment European In l and  F i sher ies
Advisory Commiss ion ,
Rome , 1970

N03+N02-N , mg/I 10 Potable Water Objective Water Quality Criteria .
FWPCA

Org-inic N . mg/I < 0 .3 Healthy Aquatic Environment Background Concentration
of Relatively Unpolluted
Na tura l Waters

Heat . Temp. ‘F 3 to 5°F Increase Healthy Aquatic Environment Water Quality Criteria .
Above Backgro uno fWP GA

Oili , Greases , mg/i — 0 . 3  Healthy Aquatic Environment Water Qual i ty  Criteria ,
FWPCA

Phe r ols , mg/ i <- 0 . 1  Healthy Aquatic Environment

Pethogens , Virus , mg/i 0 Potable Water Objective and
Recreation

Trace Met a ls , mg/I See I ndiv idual Potable Water Object ive ,
Criteria Below Healthy Aq u atic  Environment ,

Agricultural

Boron , mg/I 0 . 5 — 1 . 0  Potable Water Ob j ec t ive  and
Agr i cu l t u r a l  -‘

Arse nic , mg/i 0 . 0 5  Potable Water Obj ec t i ve  - ‘

Cyanide . mg/I 0 .02  Potable .V~ ter C T h :e Ct i V ( ’  --

‘A lum inu rn—l .O mg/I , I ,4d :T I C  r C OO S n r ~ 1 hror II i . - r — 0 . i]Z 1 1 J  I, I p p & r —  1.0  ‘ -  - -0. 05 m q ’l . ~‘I tcke l  —~ 0. I r nq  I . Z i n c — 4  q. I ,  l ron—0 . 3 r-~-:; I , M~~riqa r I , s, - I l . O S I)I j , P C I  1 ,’ -  - 0 .
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SECTION V : PLANNING OBJWFIV1i~

REGION&L S’IUDY I

The Upper Mississippi River Comprehensive Basin Study completed in
June , 1972, is a regiona l framework stud app licab le to the C-SFLI¼I area
and is intended to guide the development of water and related land resources
within the entire Upper Mississi pp i River Bas in . The study provi des a
broad-brush analysis of water and related land resource prob lems and offers
solutions to the problems . These solutions are the planning guidelines
for achieving the “objective s” (22).

PLANNING OBJPC11VES

Various regional needs and problems were considered prior to identi-
fication of the particular problems applicable to specific subregions within
the Upper Mississippi River Basin . Water Supply and Water (Yu al i tv  Management
considerations included: water quality management , sustained streanfl ow,
municipal water suppiy, industrial water supply, agri cultura l water supply,
thermal power cooling water , hydroelectric power water supply . Other need
considerations i~ re: Navigation , Recreation (water-oriented and land -
oriented),  Fish and Wildlife , Aesthetic and Cultura l Areas , Land Use , Related
Land Resource Problems (flood and sediment damage , watershed protection and
management) , and various Health Aspects (public water supply systems , sewa ge
treatment plant irrigation water quality, shellfi sh growing and harvesting
waters , recreation area development , vector contro l , so l id  waste management ,
radiological health , and air pollution) .

ORJKTIVBS FOR ThE CHICAGO ME’IROPOLITAN AREA

The Chicago Metropolitan Area was conc l uded to he the worst problem
area , or subregion , within the Upper Mississipp i River Basin.  Certain
action programs i~ re recomended for the area , inc luding : assuri ng an
adequate water supply (particularly in sections r e ly ing  on groundwater) ,
improving water quality , providing flood and sediment damage reduct i on ,
providing additiona l recreationa l opportun i t\- , improving comme rcial
navigation routes, and preserving the environment .

REG IO~~J, 51111W 11

The Great Lakes Basin Connission ’s princ i pal responsib i l i ty  is , in
the ~~rds of the Water Resources Plann i ng Act of 1965, to:

“Prepare and keep up to date. - .a comprehensive , coordinated , m int
plan for Federa l , State , interstate , l oca l and non-gov ernmental
develo~ iient of water and related resources : Prov i ded , that  the p lan
shall include an evaluation of al l  reasonable a l t er n a t i v e s . - .and may
be prepared in stages .”

A -V - i  



The study orientation is very similar to that of the Upper Mississippi
River Comprehensive Basin Study, which is to identify developments to
satisfy needs and solve problems bydefining planning goals or objectives
within a specified region . The study wil l  he completed in February 1974.
The Chicago Metropolitan Area is a subregion included wi thin  the study
area .

The back ground information phase of the study is about completed ; the
plan formulation appendix , which will requi re some additiona l time , wi ll
be the final segment of the report . Some specific planning obj ectives
for the Chicago Metropolitan Area have been tentatively agreed upon (23) .
‘flie objecti ves for the Ch icago Metropol i ta n Area i ncl ude , hut are not limited
to: providi ng additional recreationa l opportunity, assuring adequate
groundwater supply , improving water quali ty , providing flood reduction ,
and preserving the environment.

PLANNING OBJECTiVES DEFINED BY REGIONA L C(’MvfISSIONS

The incorporation of development policies established by the Northeastern
Illinois Planning Commission (NIPC ) and the Lake-Porter County Reg ional
Transportation and Planning Commission (LPCRTPC ) wi l l  guarantee a reasonable
pattern of development for the C-SELI4 study area . Both planning commissions
encourage growth within land development corridors with conveni ent access
to adequate transportation , public and private services , and other facilities
and serv ices . The spaces between the corridors would be predominantl y in
open space uses , such as recreation pa rks , golf courses , cemetaries ,
agriculture or the like .

ThE COMPRFJ~~ STVE GENERAL PLAN OF NT PC (24)

(a) Residential Policies

1. h ousing suitable for all family si zes and income levels
should be available to meet consuner demands w i t h i n  each
developing sector of the six-coun ty area .

. .  Int~n sive  res ident ia l  developments including apartments ,
townhouses , and small homes should he located w i t h i n
development corridors close to mass t ransportation and
business centers .

3. The possible role of “new c i t i e s ” should he analyzed in
te nns of thei r potent ia l  for re l ieving growth pressures on
ex i s t i n g  suburban CorIllmU1l ti c ’s , thei r i mpact on the centra l
c i t  ‘~- and other  advantage s ~uid d isadv antages  

-- -_ — ~~~~~~- - -



4. The zous ing inn ~I,e ~ in al l part:-; of  rh e art a ~ie uld ~ eratewithout thscrirru nat ion due to national or 12 n , ra ce or reli g ion.

5. Every effort should be made to improve the quality of
existing housi ng and to maintain a high standard for new
construction .

(b) Open Space Policies

1. Large permanent areas of open space should be maintained
between each of the several development corridors .

2. Major open spaces and especially regional parks (including
State parks and county fores t preserves) should be located
where the several benefits of conserving plant, animal , water ,
air , mineral , esthet ic and historical resources may be realized
in combination .

3. Lands unsuited for intensive development due to flooding,
unstable soil conditions , or where the provision of essential
public services and facilities is di fficul t , shouhi he
maintained in sui table open space use .

4. Future development al ong the Lake Michigan shorelines,
and other lakes, rivers and strea ms should make provision
for the nnxiintnn use of these areas for public recreation .

(c) Transportation Policies

1. The construction of regional transportation facilities
should be used as an important means of shap ing the entire
land development pattern of the area .

2. Provision for shared expressway and rail facilities or
closely parallel rail and expressway routes should be continued
so that within the development corridors there will be a
choice of travel mode .

3. More opportunities for interchange should he established
within the rail network and be tween rai l and road facilities .

(d) Policies for Regional Centers

1. New regional shopping centers should he located within
development corridors with direct pedestri an access to public
transportation facilities .

2. New major centers of employment should he located on sites
within development corridors .

A — \ - 3 
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3. New , intens ively used public and private institutions
and centers for health , educa t ion , recreat ion , or cultural
activities should he located within development corridors on
sites convenient to mass transportation facilities .

4. Sites meeting the above location criteria but currently
occupied by obsolete, vacant or dilap idated structures should
be rehabilitated or redeveloped.

(e) Natural Resource Policies

1. Urban development should not exceed the capabilities of
the natural resources . Such factors as water supp ly,
drainage , stability of- soils, and the capacity of the land ,
air , and water to absorb waste materials safely should be
given prime consideration in development decisions .

2. Intensive urban development should he directed so as to
avoid flood plains, protect ground water deposi ts, and
preserve lands particularly sui ted for multi-purpose resources
management programs .

3. Land specially suited for valley or upground reservoir
use should be set aside for such use . Certain streams and
other water areas should he preserved in a natural state , even
protected from treated waste disposal use.

4. Special steps should he taken to protect areas conta in ing
valuable sand , gravel and limestone deposits from intens i ve
urban development unti l  the deposits have been fully exploited .
The appropriate reuse of such lands after the resource has been
depleted should be planned in advance.

5. Immediate steps should he taken to reserve sui table lands
for present and future refuse disposal needs and to plan
the ult imate reuse of these lands .

6. All available means should be used to conserve water
resources and to improve and mai nta n t h e  qua ] i tv of the reg i on ‘

~~

air and water resources.

C~1~1PREhEMSIVE PLAN FOR 1IIE IAJ(F- mRTFR RFGI I1N , I M ) I A N A ( “ )

(a) Residential Policies

1. Uousing sui table for : i l l  f am i l  si :ec and income level s
should be ava i l ab l e  to meet con stuner driT~lnds w i t h i n  o;i ch ~t iN
region of the eig ht-count ” area .

\ - \ - - l
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2. Intensive residential developments includin~ apartmentand townhouses should be located close to mass transportation and
business centers .

3. The possible role of “hew cities” should be analy:e-d
in terms of their potential for relieving growth pressures
on existing suburban communities , their impact on the central
city , and other advantages and disadvantages.

4. The housing marke t in all part s of the urb an area
should operate without discrimination due to national
ori gin , race or reli gion.

5. Every effort should be made to improve the quality
of existing housing and to maintain a high standard for
new construction .

(b) Op~en Space Policies

1. Large permanent areas of open space should he maintained
between intensive development areas .

2. Major open spaces and especially regional parks
(including state parks and county fores t preserves) should
be located where the severa l benefi ts of conserv i ng p lan t ,
animal, water , air , mineral , aesthetic and histori cal
resources may be realized in combination .

3. Lands unsuited for intens i ve development due to flooding ,
unstable soils conditions, or where the p rov i s ion  of essent ial
public services and facilities is di fficult , should he
maintained in sui table open space use .

4. Future development along the Lake M i chi gan shore l ine , and
othe r lakes , rivers and streams should make prov i s ion for
the maximi.~ii use of these areas for public recreation .

Cc) ~~gional Centers Policies

1. New regional shopp ing centers should he lo at ed i d t h i n
intensive development areas id th di re~t 1’ed~~t rian :icce-~s
to public transportation facilities .

2. New majo r centers of employment shou ld be located en
si tes within intens i ve-development a rca . .

3. New, intensively—used public and p r i v a t e  i n — t i t i i t  io n- -
and centers for health , edu cation , r ec r t - ; it  in n , r c u l t u r a l
activities should he located wi t h i n  i n t e n s i \ e - 1 - v e l - p n e n t
areas on sites convenient to m ass - r r an - ;p r o i l1 inn ~:i i i i t  0’ . 
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4. Sites meeting the above location criteria, but currently
occupied by obsolete , vacant or dilapidated structures ,
should be rehabil i tated or redeveloped.

(d) Transportation Policies

1. The construct i on of reg ional transportation faci l i t ies
shou ld he used as an important means of shap ing the entire
land—development pattern of the reg ion.

. Pr ovision for shared expressway and rai l facilities
or closely parallel rai l  and expressway routes should be
continued so that ~‘~ithin intensive-development areas there
will he a choice of travel mode .

3. More opportunities for transfer should he established
within the rail network and be tween rail and road facilities .

(e) Natural Resource Policies

1. Urban development should not exceed the capabilities of
the natural resources . Such factors as water supp ly , drainage ,
s tabi l ity  of soi ls , and the capacity of the land , a i r  and water
to abso rb waste materials  safe l should be given prime
consideration in development decisions .

2 . Intensive urban development should be di rected so as
to avoid flood pl a i as , protect ground water  depos i ts , and
preserve lands part i c u l a r lv  sui ted for m u l t i  -purpose
resources -management programs .

3. Lan d speciall y sui ted for valley or up-ground reservoir
use should be set as ide for such use . Certain streams and
other water a t ea s  shoiti d be prese rved in a na tura l  state ,
oven protected from t reated waste disposal use .

I . Special  ~tcp s should he take n to protect areas containing
va luab le  sand , gravel and I inoston e deposits from intens i ve
urban development lin t i i  t h e  depos i ts have been hill V
developed . ‘I he appropriate  reusc of such lands after the
resource has been dep leted should he p lann ed in advance .

5. limited I ~i t 0 steps shioii Id he taken to reserve sni tab le
lands for  p resent and h i t  ~~~ re fuse di ‘-~p~ s — i I needs and to
plan tue ti lt imate reuse of t lie~ e lands .

-‘oh 1 iv:i l;ibh’ means should he u sed to  con serve i o u t e r
-nrc -- - and t n  i ~r nvc and niat r u t a ir i the qua ] i tv oh t h i ~

i ’e~ ion ’-~ :u r and i~~i t e r  i ’ - - i
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PLANNING OBJECTIVES - POTENT IAL LAND TREANFNI’ AREAS (B’i Cw~ Y)

Some of the alternative wastewater management strateg ies will rely on
the land treat ment or “living filter ” technology . A soils dat a survey was
conducted by our technical contractor to determine what areas nearby or withi n
the C-SELM area would be suitable for incorporation into the lan d treat ment
system. Several counties adjacent or near to C-SE LN have the type of soils
required. These counties include : McHenry , Kendal l , Grundy , Kankakee, Will
and Iroquois Counties in Illinois , and Newton, Pul aski , Starke , and Jasper
Counties in Indiana. Since the land treatment system will effect land-us e
in the area if incorporated , some attention must be directed toward
the plans for the counties ; in particular , any available land-us e fore casts
and planning objectives . Unfortunately, land use forecasts for areas
exogenous to the C-SE LN area are general. The follow ing para grap hs identify
available information. A more detailed analysis of these areas would be
necessary should a land treatment system be reconitiended for implementation.
Available data sources have been refe renced ; additional non-re ference d
data represent conclusions drawn from formal and info rma l contacts with
app ropriate plann ing agencies in the area.

INDIANA CCUNTIES (NEWIDN, STARKE , PULASKI , JASPER)

Since all of the counties which may be involved in the land treatment
sys tem fall within Indiana Planning Region No. 1, planning objectives
established by the Lake-Porter County Reg ional Transportat ion and Planning
Comission (LPCRTPC) will be ext rapolated to include these counties. The
LPCR~PC has not broadened its geographic jurisdiction to include the five
additional counties in the Northwestern Indiana planning area . However ,
LPCRTPC has been under pressure to broaden its geographic jurisdiction
and may do so.

ILLINOI S COUNTIES (~t HENRY , KENDALL , GRUNIJY , KANKAKEE , WI LL AND Il~~ UOIS)

M.Henry County

Membership in the Northeastern Illinois Planning Coninission CN IPC)
usually implies that the planning objectives es tablished by N I PC are
accepted as representative of each member county . Howeve r , recent
meetings with ~~Henry County Planning Comission pers onnel have brought
out diffe rences in planning philosophy at the working level. Although the
general planning objectives of NIPC are not regarded as invalid , there are
particular aspects wi thin  each county which are undoik tedly unique . For example ,
the development philosophy of NIPC indicates a strong relationshi p of
growth to transportation corri dors . It is interesting to note that
urban-related growth in McHenry County should occur in areas already slated
for urb an development ; (e.g. those areas with sewers , st reets , cottriunication
lines). This growth policy has been adop ted by the McHenry Count Planning
Comiss ion .

A -V~~ 
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I roq~~is County

The Iroquois County Regional Planning Commission will  identify
goals and policies for at least the following items : housing,
business , natural resources , and aesthetics of the reg ion . Iroquois County
completed a planning s tudy in 1q72 which de fined housing and solid waste
disposal planning objectives (2~ ) .  Existing and proj ected demand for housing
should not requi re an intensive home bui lding program at this time. However,
the County should take appropriate steps to satis fy at least the existing
demand as soon as possible. Identification of a specific set of housing
goals should be accomplished in 1973; the information is not available to
date.

Solid waste disposal methods involve collection and transport to a
volume reduction p rocess or to a lan dfill area. The landfill method is
the recommended method of disposal .

Kendal l County

The Kendall County Regional Planning Commission prepared an
Interim Report in February , 1972 (26) . The report recommended a
development plan for the County consisting of four elements : land use
plan , transportation plan , community facili t ies plan , open space and
recreation plan . The reg ional land use plan is oriented toward the year
2000. Three basic planning objectives are highlighted: regulation of
land use, protection for structural safety and against fire hazards, and
protection of puAñic health. The following criteria are used :

Residential Areas

1. Residential uses should be located in neighborhood environments ,
free from noise , odo r , dirt , and heavy traffic.

2 . :oning for res idential use should recogni :e that a health y
living envi ronment requi res protection from commercial and
industrial uses .

3. Land overcrowding should be avoided in order to maintain s table
nei ghborhoods , prevent p roblems of congestion , preserve a desirable
degree of openness and attractiveness , and to discourage the
bli ghtin g influence of over-used p roperty . ?~b.i lt ip le family use
should he permitted where adequate open space and f ac i l i t i e s  can
be provi ded.

Central Coninercial

1. The development of a t t rac t ive , e f f i c i e nt and funct ional  business
areas will he accomplished by e s t a b l i s h i ng adequate but limited
areas for the  bu siness uses , enc ourag ing d iv e r-~i f i c a t  io n of
avai lab le  goods and services , dtscouirai~i flg s c a t t e r i n g  ot app ro p r ia te
centra l d i s t r i c t  func t io ns , and enco u1r ;ii~ing the m a \ I n ~nn use at olde r ,
stable ;ireas through the reh uu i  id in g  of obsolete structur e—.



2. Relationships between residential , commerci al and industr ial
uses should be improved , by prohibition of conflicting lan d uses
and by elimination of nuisance characteristics.

3. New business uses will provide adequate parking and loading
facilities for their operations , including employee parking .
Existing business areas should jointly develop off-street parking
facilities to provide greater attractiveness to reduce t r a f f i c
congestion.

(Xitlying and General Commercial

1. Strip-typ e commercial development will he discouraged hut ,
where permitted, should he controlled with adequate off-street
loading areas and combined street entrances .

2. Neighborhood shopping areas should he p lanned in growth
areas . These centers can provide convenience goods for a limited
segment of the population, catering to both walk-in and automotive
traffic. These centers should be located with careful consideration
of traffic patterns , surrounding land uses , and trade areas .

3 . If and when growth demands , a larger shopping center mi ght he
developed . This center should have controlled access to a major
traffic artery , with well-planned parking areas and circulation
patterns .

Industrial Areas

1. Areas with good rai l and highway access will he preserved
for future industrial development .

2. Existing industries should he encouraged to cons i der t he i r
future expansion needs , perhaps mak i ng vacant l ands avail ahi e
for new uses .

3. ~stablishment of industrial d i s t r i c t s , provi ding s i tes  and
facilities, and possibly shell bui ldings should he encourac~edthroug h ut i l i ty extens ion pol icies , zoning and subdivision controls ,
and local financing agencies .

4. Industries should provi de adeq uate  o f f - s t r e e t  pa rk i ng and
loading space for their operat i ons . Ci rcu la t ion  th roug h minor
residential streets should he avoided , wi th cont rolled acce~~
to maj or hi ghways .

Open Space Standards

1. To provide adequate space for the enj oyment  of rec rc ;it ion .

- V - 
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2~ To enhance the living envi ronment of our urban and suburban
areas .

3. To provide a measure of the required land which should he
provided to meet the needs of the present population .

4 . To establish a goal for the people and the government to
serve the future population . -
5. To provi de a quant i t ’-~ of needed land within gi ven conununitiesand arca~ of the county a s a  bas is  for programming the acquisition
and development of needed open space and recreational facilities .

\ - V -  10 
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SLCF ION V i :  PL~ iNIN( RES FRJC1’ IONS FO!~ ~~~~~~~ :~ \l-\NA ( ~~~~~

Certain institutional restr ict ions on water n ianag emeii t  in the C-SEIJ ’1
area are of interest to long-range water rcs our ~ e management planners . Of
particular concern is the restricted di vers i on of ~a ter  from Lake ‘lich i gan
in the Illinois portion of the study area .

RESTRICTIONS PLACED ON USE OF LAKE MICH I GAN h VFLR ~
Indiana mus t return all waters diverted from Lake Mich i gan for its

domestic usage; quality restrictions are applied to the returned waters .
Illinois diverts water from Lake Michigan down the Illinois Waterway ; the
amount of this diversion is restricted to 3 ,200 cfs . According to the
U. S. Supreme Court Decision of 12 June 1967 (43) , (in the case of
Wisconsin et al vs. I1lino~s et al . ;  Mich i gan vs. I l linrn s et al , ;  New
York vs. Illinois et al; and Illinois vs. Michi gan et al): “ I t  is ordered ,
adj udged , and decreed that:

The State of Illinois and its munici palities , poli t ical
subdivisions, agencies, and ins trumentalities, including among
others , the cities of Chicago , Evanston , Hi ghland Park , Ili ghwood
and Lake Forest , the villages of Wilmette , Keni lworth , Winn etka ,
and Glenco, the Elinhurst-Villa Park-Lombard Water Commission , the
Chicago Park District and the Metropolitan Sanitary District of
Greater Chicago, their employees and agents and all persons assuming
to act under their authority, are hereby enjoined from divert in~ any
of the waters of Lake Michigan 6i~ its watershed into the IllinoisWaterway, whether by way of domestic pumpage from the lak e the sewage
effluent derived from which reaches the Illinois Waterway, or by way
of storm runoff from the Lake Michi gan watershed which is thverted
into the Sanitary and Ship Canal, or by way of direct divers i on from
the lake into the canal, in excess of an average for all of them
combined of 3,200 cubic feet per second ..

ThE MULTI -GOVERNME~ff STRtJCTURL

The major obstacles to insti tutiona l modif ica t ion  within the C-SEU ’.l
area are the complexity of the governmental structure wh ich exists  wi th in
the area and the public attitude towards reg i onalism .

ILL INOIS

I lli nois has more local government u n i t s  than any other state and
the number of these political un i t s  is greates t in the s t a t e ’s s i x  northeaste rn
counties. The sheer number of counties, townships , municipalities and
special districts makes any attempt at ins t i tu t iona l  mod i f i c a t i on  cor~i ) ex
and difficult from a pol i t ical  stan dpoint .
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Furthermore , there is a new movement towards home rule with in  I l l i n o i s .
A new Constitution approved in l~~ () insti tutes the home rule concept in
Illinois and grants local governments wide authori tv to exercise power
arid perfo rm functions relating to local affai rs . Although there is
legislation in Illinois wh i ch allows planni ng and a~ter\ater management
~t the t o n i  on :, I h-vol , the ne~ Con~ti tut ion ie :n~ t r r i t e ~ that  th e re is

a stront S U O ~ - r~ for home nile . This hel i of could nab e i~’~ I enent : it  ion of
a regional ~ l -in L~If~ ~cult .

- ot~icr cr~ t ical factor ~-ad ch ‘r~~ t he ;iced i F - - t  n~ ir i~ i i  tut  inn al
~irr 1uigcnen t -- arc r he rnodi f i ed , i the p u b l i c  at t I tude tMo:ir-J -- rt -n i o n ; i  I
institutions. ~\n example of tJ is t t t I tude is the oppos i ion  t a ~:ird~- ~ Pt

’
from t h o~e \—hn envision the corn I - -

~ ion IS a poss ib l e  ~iip - i- gc’veriunent
threatening local iiutonomv . \ l though N u N  is l i m i  t e l  to an :oh- i sorv role ,
an organization (Save the Suburbs) dedicated t o  fighting N I P C  has sprun g
up in the suburbs in the North Shore area . Furthermore , hi l l’ -~ aimed at
abolishi ng NI P C are introduced at almest ever -v s e s s i on  of t u e  I l l i n o i s
leg islat ure .

Opposition to reg ional gove rnment or reg i ona l plannint is not
res t ri  ct~ d to the C— SEL M Area alone , however. In Feb rti~irv 1~Y’. , the
Centra l I l l i no i s  \tavors ’ Associa t ion adopted a reso lu t ion  i - b i n g  t h e
(;eneral A s - e r n h l v  to take away tH- Illinois Pol li’t jon T o o t i - i  b oar d ’ s
power to love Ii ne- and -~ s k R  cc:ve and des is t  er Jer ~ . The -\s-~nc at ion
he I ieve s that  these 1 r -: ~t- r~- should he i~i von t t h e  ci ta -u t court  ~~,

T 0 U’:ahlV he cliu- : e t t f t  ~nur ~ s i t -  ‘or - in t i m e  t o  loca l  needs and in te re- - t s

-\ I thoug h Ind i an a  law p r~-~- I c k - -- for : i — ~ r’ ,a r le  types of In c a]  gncernrrk n - -

11~ does Ji l l in is law , the nunher of In ca 1 nnv , -rnrne nt s i s not as
in Indian a . } - ur -t !ler -, o rc , Indi an a is i ot a :ops- —ru le  st : i t  e and h e r e  io n-
local ,~over ~a:~ - nt . - in I nd i an a  to i t a - - i ndep endent as s t - case
in Ill ino i s.

-\ lso of ~i gi~i f i c a n c e  is  t i re ~ :i :t t h a t  an t i  1 r - c - n l  lv , 1!’Lb ! P( ’ has
not been involved in -~t u d \ 1 n g  t a -  n - c l  -n : i l  w : i — - t ~ -a~~t e r  p rob l ena - oh
Nor thwes te rn  Indiana . \t  ~~~ sane t tie , l . I ’ i ’!~l hr ha -S f l~~? i :i l - r iod  i t - -

ic !urisdtct ion to inc lud e  t k- l i ve  addi t I (~T T . i  I ~I i I T ?  i O S  in

N o r t F o ~ •~- t - n :  Indian a which :ire w i t h i n  il- c 1 at e  P l am ’  flI ’ i r i l ‘e c ’  l i t  nt
Reg ion 1 . I k o o v  - r , LPG~T! - 

h i t - - - been under o ‘ss in - o I ’ r ‘;i k -n  I s
geographic urisd i t ion .

I ~ I I  I ‘h I -\ 1]

a r -  t - - - c r i t i c a l  a t r . - w h i c h  s t ie l ;n (~ s i~ los i n - ~ i t ’ i ’ in n:i l
nod 1 F t c - r r ~ and wh kc }i a r a n- - - , it ’ i n ?  - r - - t r - - - - • I I C
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C-SEI2~1 area . The first critical factor results fron the fact t I - a t  t h e
C-SEl1~1 study area compri ses portions of ti~o states and therefore may requi re
the creation of a bi-state regional agency .

Because Indi ana and Illinois have separate pol i t ica l , ~ovenIrk n ’a l
and economi c systems there could be prob lems in formi ng an I n s t  i t i t ion
with authority to act in both states.

The second critical factor is of a legal nature and i nvolves the compact
clause of the U.S. Con~ tithtion. The compact claus e (Article I , sect ion 111 ,
clause 3) provi des that “No state shall without the consent of Congress....
enter into any agreement with another State or with a fore i~ n power ” (65).
The c~npact clause does not apply to a matter which is of local concern
only . For example , an interstate agreement to engage in comprehensive
planni ng woul d probab ly not require Con gr essional app rova l as long us the
agreement did not attempt to make plans binding upon the partici pat ing
members or the federal government. On the other hand , consent prohah ly
would be required in the case of an agreement to imp lement air interstate
wastewater treatment plan because of the Federal interest in po l lu t ion
control. Evidence that such an agreement would requi re the appi-ova l of
Congress Is furnished by Title 33 USC Section 1154 (h), which reads as
follows (66):

“The consent of the Congress is hereby given to two or more
States to negotiate and enter into agreements or compacts , not in
conflict with any law or treaty of the United States , for (i’)
cooperative effort and mutual assistance for the prevention and
control of water pollution and the enforcement of their respect i ve
laws relating thereto, and (2) the establishment of such a gencie s ,
joint or otherwise, as they may deem desirable for making effective
such agreements and compacts . No such agreement or compact shall he
binding or obligatory upon any State a partY thereto unless and u n t i l
it has been approved 1w the Congress .“

FRA~~ iNTATION OF ~t-\~\-\Gl -~-flXI’ ACTIONS PI .ANNlNG VS. I ’1PI l - ~Il~~l \ ru :\

At present, t he re  are severa l reg i ona l ins t i tu t  i ons in  the C-SI !’?
area , hut none has su f f i c i en t  authority and jurisdi ction t o  ei ~~ -~ t i v e l
contro l the operation of a wast~~ater management sv~ t ern h r  t h e  c ut  i re
a rea. At the interstate level , the I n t e r s t a t e  P l a n n i n g  ( orni i ttee i— ~authorized to consider all planning and deve l opment pr ob lems ; i H e c t i r r g
the Chicago-Gary area but has no regulatory or enforcement au t h or i  Iv .
the reg ional level , the Northeastern I l l i n o i s  Plann i ng (‘on~ is5ion \ l l~~l
and the Lak e Porter Coun ty Reg iona l Transpor ta t ion  Co mmi s- i o n  l i C P I I b i
have comprehens i ve planning author i  t>~ but no power t -  im p l e m e n t  p l : rn - - .
Both Illinois and Indiana have regulatory ~itenc i to- a t  t h e  ‘~t at e  lev e l
In I l l i n o i s , the Ill inois Pollution Contro l N e i r d  and the l~nv i r onme nt al
Protect ion Agency regulate treatment fac i i i  t i c c  and i~ m imi ! c i t e  i~:i t or
qua l i ty  s tandards . The Ind i an a S t r - ; i n  Pol h i t  ion I i : ?  r ’ l  ho i rl and
Environ mental  Management Roard perform simi li r lrinct i i  r :  in t i a t  5 ,  ~ 7 o.

1 - 3



In order for these regional p l anning institutions to f u l f i l l  the
requirements of regionalization several modi fications would be necessary .
First , there is a need to develop uniform objectives for i~astewate r
management in the Illinois and Indiana portions of the C-Sl- LIvI ar ea and to
coordinate enforcement of these standards . ‘i’his could he accomplished
by an interstate agreement betwe en state regulatory agencies . Second ,
regional planning agenci es need authori ty to implement reg i onal water and
land resource plans or to coordinate the implementation of plans by local
i n s t i t u t ions . If local agenc i es cannot be required to coordinate the
p lanning , cenv-tru ct ion and operation of their  facilities at the regional
leve l , then imp lementation of any technical a l t e r n a t i v e  w i l l  he d i f f i cult .

\ \ I  - -I 
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The existing m u n i c i pal  wastet at e r  t r eat - ti-u t p hai~t opei-a t ing data  are
t i e- -i t i t~ t l in  h a le .\-U 1~ I ~- : I ~ !’~~fl~ H l f l ( l l l i c i l l : I  I :niste j c  

~~~~~~~ ~~: : h i r n -~~t a l l  casc-s , t p icil l v  t s i i l ’  i n c  in  a ~~~~~~ r~- h t c ~ i n ,  f Ci ’
hini:::ei~: C,i ~ (- .~~ ~cn J::-~ cdi Hi ( I ~t P )  \0~ t e  ic - !  -

~~~~
- -

~ eflded sol i ~ I 55) i - : ’  I -
t h ~~ ~v s t c : - - . Pi e a~~i .  i s  ‘ - - i - i d  Oh :1 c o r r n ’i  h at ion ef l o t  a Il - i - s t -vc m i i i
~o i i r L c -s i~~ h~~i j i j : ~ t n t  i~ 1 -nt 1 1 - i n t  - -~ c- i t t  i i i i  ren _ U ’ s - hi  I i  i i ’ w i t o the
m d i  inn 5 t i t t  - - hoard ‘:f h e al - I: ) , i~~~~~~d a; t O  o~ i- a t  l i i i  i p om ? s for
t i l e ~ Hap 1~~~~;~ ~a n i i  e- ) i~~r r i c t  of  l i t  I c :  t i ~~a H ’  fl-i5~’ii ) f - b -  ; i ~~J
I om 1 c - I l  j J~- -an i t  - ire ) i j  s t  r et , I :  - \ - ‘ t e a —  1 e n: I h i t - i l - - ‘ - j ~ ‘-h- 0!
:\ -~~~Lc h \ n r e r  1) i Li i~~, ~-~~iitt ’  ~i : I ll ; i s i s  ~~-;~~ i t :u mv h a t e r  hc,tr~I ’  15” )  ta :.
cook on i~as tewater  t ren t jo lt cnr~ -~ ( -P  1 inc m i  \ ; i l  c ci i r - - , u t t h - n c o  w i
treatment plant  o f f i c i al s  . Fab le \ IV-  sunni ari :ed cx i  St nt~ uliufl i cip a I
caatewater treatment f a c i l i t i e s .

I’ [ H J ! \XI S(I)URCLS

Out falL~ in the studv - t m v : t  an cf three types : Storm w a t e r , - - u t  r c ipa I
seinIge , and industri  all waste . A l thoug h the curr en t t rend is t oini n_ Is
separation of storm aiid sani  tare sewers , nie~ t of tie 5 t H  - ci t m  an d
san i tar’ sc-oer -~- in tHe stu d- area ;tme comb i ned w i  t ht  sac i tare a : i ~ te -c i -  r - -
I n d i c a t i ve of t h e  maitnitude H the pmo h’len cuioed h’- the c r’ j h i uteil -~cct-r-is the va s t  nu-:l -e r of OV c r f  i l l - ;  I n t s  . I or ex amp le , t I t e r - c t m  ove r  PH ’
overflow go i nt~ from the IS ) ( l  sq mi . ii re-: of comb i ned -n ’ ’ - I - - i i i  the h~- ( IC -

system 1 Pie comb i ned ~~~~~~~~~ ~1 - j i i  t- :w’ i i  c ’ i i t c ’n t n  ud i - r e -  em t h e
comb i ned flee of waste and sto n :  t n t  t o m  e.~ci-i- d a- c ; u j ,c i  tv of  t c
seoem. The floe- in x - a - s s  O h  ~ t’ei r c : i g ;i c r  H i s  me l - n e d  in tr i - :iI-i 1 - -

1-ik e ait i s tr eam s , act nu:t  ing  cm a t  h e - N t  I - - p i t -cent oh  t i c  go1 lii? in?
load to the h a t  ennu i  (‘15 1 ((Ii’ i_ s t  i mat e

I ’h~ October 1 100(1 of ~~ i~ an e xt mt -ce ex to l ? ’  I t -  I thie t o )  I n ?  on
tha t can resu l t  from combining storm e at e r  and -- a n i  t a m e  - i -  i- b  . In
ho urs , seven i nches of r a i n f a l l  c - i n - -ed r:aur\ c t f  I - i t  lo c a l  s t i - i i ’ i
ov er t  I~ j - t h e i r  banks . h - I n: - :  a t  I ecl 1’ rt  t i ve r i~- e l  2 1 , 1 b h p i i - ’ f - i  )~con st ’ci i t  i ve hour s . ‘fl ri _ - a t  s of ui _ ki t t i t n ; i l  f l o i d i  it int l  ii  - - n t - l i t  t i

Jama: e in  downtown Cli i  cr11 - I b C ~~~~~5 t a~ i’d u g i _ - I t  I r u ’  i t  h e e l s I
- T i t i n  gun to re I i eve I lie ~wn 1 1 1 1 1  ( i i i  c i  ~~i \ e m .  ~ - c an  a i t :  - ‘  I I mc i
I lii ’; of 8,000 cf’s for -I h- er  i - a s  re l eas e -h  t o  il ‘ 1~~~ c l - i l l .

Al t }~o i i~- h i  p m ’  an - i t t  n - h  c i  is  - rt le a -  ~~
- ot -r li i , - . - a I t ’ t ~~ pi • I - , I i - ’C

°~ I’~’~ 
I i i t e d  : - ; i t e r s  Hi t i - l ake  a -~ - i i  i a - h  t i n  - t  t i l t  ‘~~c - i  ~! i  ~~i iiCt

J tC , - )  flood . 11ui~ ill ‘-~e f u 1  m e l - i  u s  l i t - c t -  ~ i t o t  -.1 e l e - r - t i ’ r  l i t ’
0 - t i  i i i l i c~~h 1 t  n t - i t t : -  - t i l  ( I I  i l -  I - - t s i ’ h i  - c  - b ’ , - i i  - - h
aud - 1 i 1 1 i i ’ o id h i  nt  - i :  cc I it ’ - i t - i  - i i  -0 - -~~ c ’ . i i i  -

I I I 

— --~ - -~~~~~~ --.----_ -- - - -~~~~~~ -~~~~~~~~~-- -‘- ~~~---- —--- - - -
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the area tributa~ r to the MSDGC Calunet Plant on the south s ide  of Chica g o .
The combined sewer system is designed to deliver thy weather flow to an
interceptor sewer which conveys the flow to the treatment plant : hut
rainfal ls  of only 1-1/2 to 2 times dry weather flow s , not an uncorr~non
occurrence , may result in overflows to the waterways ( 4 7 ) .  -\ sani tary
district computer model utilizing actua l data for the area had the
f o l l o w i ng resul ts  - For a year w i t h  a norma l amoun t of p roc i pi tat  ion ,
frequency of overflows was esti mated at 35 occur rences , r e s u l t i n g  in
nearly 9 billion gallons of combined sewer overflow e n t e r i n g  the streams .
This overflow i s estimated to h ave a BliP loading of 6 .2 m i l l i o n  lbs . and a
SS loading of 31 mil l ion lhs . The area under discuss ion represents onl y
~2 sq. m l .  of the 300 sq. m l .  combined sewer area . ~dien the comb i ned
sewer overflows of the remainder of the 2 ,600 sq. mi . stud area is added ,
together wi th  the separate storm water reacb -i ing  the streams un t rea ted  and
wi th a hi gh initial flush of BUD and 55 , both the magnitude and s ig n i f i c a n c e
of cont rolling overflows is apparent . -\lthoug h both the States of I l l i nois  —

and Indiana require elimi nation of storm sewer overflows , gener al1~’ he
mid - 1977 , th is is quite a momentous task for tine munic i p a l i t ies ,
requi r ing much research , desi gn , and funding .

RElATED PROBLU~1S

In addition to mwiicipal and industr ial  waste loads , the presence of
less not iceable fo rms of pollutant sources adds si gnificantly to tire
complexity of the pollution p roblem. For example , i n d i s c r i m i n a t e  use of
septic tank s , cesspools , and individua l sewage disposal systems have
caused severe pollut ion in some areas , part icularly when l iqui d was tes  are
added to the natural surface rimoff prior to adequate a s s imi l a t ion .
C~ idation lagoons , improperly managed refuse disposal sites , and landfills
are sources of organic, chemical, and bacteriological pollution . Su rfac e
runoff from rainstorms adds great amounts of suspended so l ids , n u t r i e n t s ,
animal manure, phenols, oils , and pes t ic ides to the waters trans fo rmin g
what is often an asset on land to a liahil itt - in water. The etfects of
seepage of these wastes 1-tas caused a se r io us problem of water supp l y
contamination in some areas , especially those areas using w e l l s .  )~liat ever
the source of water supply, the th reat of poll ut i on is omnipresent .

ATF ITIJDE TOWARD VIOLATION OF WATEP QI JAJ , I T ’r’ SlANT ) A R I~

Recently acquired enforcement p o l i c i e s , the educa t ion  of the p u i t h i c
to tine magn itude of the problem of envi ronmenta I deerad a t ion . antI - - i i i -  a - c o c c i
‘‘get tough ”  pol ic ies  of enforcement agenc i es nu t i eni~ i ‘c h ay , -  le s  i i i  t ed  in
nunerous court ac t ions  and contemp t c i t a t i o n s  t u g t u i n s t i ’ :aru t of t h e  n a i - - i
p01 lutors - Indus t ry especial  lv  has f e l t  the brun t of p rui t  h i c  conct -rn  m d  ha~
become one of the most pub lici zed targets of cmv i r onment ril  g i c u I b o - I . - t i - c i t e  r e ~~,
and sta te leg is la tures . In leg i s l a t i o n  r ind  t a i l ?  i l i o n  i m r i j ’ r i - ~ t- I t ’ i iH-J
in  the  h i s torv  of po 1l c~~i on  a lt a temen t  p o l i t i c ’ s , - - ; i r t i c i n - - i h i ?  H - -  i l l ) H I t  ‘ m i c ’~
Ir e  being told either to meet w a t e r  q t f l h i t \  s t u o : a r - I  -r  he s u b ’ i t - c t  .1 t m

~-t - em - i n c r e a s i n g  p e n a l t i e s . Sp e c i f i c  short - i- ti r i e i -  I I S ! e - i  l I - I  w a t - I ( h i i ; i I b t -
s tan L-ur d s are established , :nud t i — l : i t o i -  - i r e  i c - u i _ i l  m - ‘ l,~- l;ii~ ‘ - ‘t ” t-It .

Mane who have f a i l e d  to meet (‘Stahl sired e r r  t o r t  a ar e he i ni_ ’ dt ’ I t i - t

the inc reased survei l lance p m n c t r u r o I  of e f f l u e n t  i s - i  I c m  - t u t u  h i

I - 10

L - -
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Mans- p1-in s have been proposed ~~r areas wi th in  the slud y area hut
legal problems , political feasibility , and fundi ng have precluded the i r
implementation . Consequently, oniy a select L-r~ b~ians mae a t ta in  r e a l i z a t i o n .
studies completed by N I PC and LP~~ RFP C have indicated the u t i l i t y  of a
regional wastewater management program w i t h  expansion and upgrading
of some existing facilities. The Metropolitan Sanitar  Dis t r i c t  of
Greater Chicago is continuing its pioneering efforts  in  wastow-iter  treatment
and is currently improving its treatment f a c i l i t i e s  for mor~ e f f i c i e n t
operation , i .e . ,  greater and more effective remova l of p o l l u t a n t s .

Future expansion and upgrading of treatment f ac i l i t i e s  are p lanned
for many of the sewage treatment facilities in the study area . Some
facilities require expansion to keep ahead of increasing flows and
population served. Recent expansion of urban area , added industries ,
and changes in processing methods has caused the volimie of raw sewage
to increase considerab ly and has changed the cha racter of the pol lutant
load . Most treatment facilities also requi re upgrading to e f fec t ive ly
remove pollutants . Severa l factors underscore this need: (1) new
pollutan t hazards , such as mercury and othe r heave metals , are being
identified , ( 2) State water quali ty standards have been established and
must be met within a given time frame , and (3) pas t public apathy toward
environmental pollution has shifted to public concern .

The proposed construction at many plants relates to the problems and
objectives of a local area rather than being a component of a reg ionalized
system. This results in only localized solutions to a reg ional prob lem .

(a) MSDGC. Service to ei ght service bas i ns : expans i on of the Hanover ,
North Side , Central , South Side , and Lemont Plants ; construction of Poplar
Creek , Salt Creek , and O’Hare Plants ; detention of combined sewer overflow
in holding ponds for subsequent treatment , tertiary and advanced was te
treatment at Centra l , South Side , North Side , Lemont , and Hanover
plants; - iinderflow - Deep Th.nnel plan for retent ion anti subsequent
t reatment of combined sewer overflow s .

(h) NSSI) . Service by three p lants : Expans i on of p lants at h arvey
Road and W~~~~gan ; new plant at Gurnee ; di vers i on of a l l  flow s from the
Lake; all plants to be ter t iary and advanced waste  treatmen t ( -18) .

(ci Joliet. New west side intercept i ng sewer svsterus and seconda rv
wastewater treatment plant west of c i ty .

(d) Gary Sanitary Distr ic t .  Deep t unnel svs tern to convey comb i ned
sewer overflow to retention pond with  stor: -ig t ’ i n  the t incnel - reeer -~-oi r .

(e) East Chicago San i tary l ) i st r i c t .  I)eep lagoon for r i  cot  ion of
combined sewer overflow and possible ii~7e i l - - supp l - n - r r t  to  - & ‘ C O f l t L I T \
treatment during non-storm peri ods .

( f )  Hebron, Indiana. Sewage t -r - t - a t r u c ’ lu t  p l a n t  new f a c i l i ty  1

(g) Lake Cotmty, T l l ino is .  l er t i a r v  t r e r r t r - u c - ’ : - t pl in t- : at Barrington
(plus advanced waste treatment~ , Deerfi c-i d , Fox l a k e , I i h e mt v v t  l i e , and
Mu ndelein.

L 
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(h) DuPage County, Illinois. Len i a n v  treatment plants ot Addison ,
Downers Crove , Eiulhurst , (~len Ellen , Glenda le  Hei ghts (plus advanced waste
treatment) , Ilinsdale , Naperville , h a l t  ( ‘reek I)rainage Basin San i tary
Dist rict , West Chicago , and Wheaton Sanitary D i s t r i c t .

I NDUSTRY

Pol u~ ion ~tha~ uncut programs are oxj ~ec t -d t L coot i nue . - r  man
i ndw- t r es , j ilans for advanced u-.astt - t nt -a t i ’ t t -n t  and m ’e c c  le/  rouse of
ictstct-:ater i~~i 11 he implemented .

l~ \~~H~ SOI Ph Y \ 1 ] - u ( y j ~ r~~

The St at e of l l l i no u— l ao; had to abide liv the 5un rome :o~~ -t Dcci ;; j i l t
of Jun e 196T and restrict itt - total di vcr ~ion of watc-r froi-; Lake M i c h i gan
to 3, 200 cfs . l however , fut ure needs of Northeastern I l l i n o i s  w i l l  fleet c — i t a t .
an increased diversion allowance from l ake M i chi gan or some other w a t e r
management method (such as recycling) to  assure an adequate supp ly .

RECEN F ACT FfTT~ IN ILL li— flI S

A’- evidenced hy niinerous a r t i c l e s  in Chicago newspapers ( i i , nO , 51) ,
a good deal of public sentiment in Illin ois supports  the i dea of inc reas i ng
the divers ion  of water allowance I rom Lake ~1 t~~l i  i c a n .  h owe ver , C~m iu:i d~i would
resist ‘~ ressure ~nu t h  of the border to m l  low uTh  t ! i i ’O  t o  di v-r I m ore cater
t h an  t O e  1-r t - s cr i h cd  3 , 200 cubic feet  l u - n  ;-t ccial’’ h 2 )  .

The ik-icr tm ent of it - tu suc p u mt ;it ion , S t a t e  of I l l  ~n - i s , i~~ m i t t  lv ( 2 1  Ju ly
1 rece i ved Administrative Or d er N i - - 1 l ithe M i c h i i~j i t Di c c -r ~~ion . ‘- l i .  

- 
—

John C. Gui j i m - u , Chief i \ i t t e n e m v  Eng ine er , -~t i ~ e of I l l i n o i s , uu 11 t a k e
~c t i  cii to 10mm a conir i t i  m : of t O t - \ - a r io u i s  Ecub i i c t im e ie-  in v c c lv c t l  i n  I l ie
divers ion t m  assis t  in the  development  and inp i eu u e n t a t  ion of a p Ian t o
inca s! ire and compute l ie all ocat ions 0- i  t I l t’  ~~ , 2 ( 1 ( 1  c I s  a l l o t m e n t  fret ’ I :i~ e
Mi ciii gai t (53) . l im e il locat io n of Lake M u  c i i i  cart tx-at t m  accord i ng to t ii  i s  -~
A d m i n i s t r a t i v e  Order N o .  I is a;~ f o l l i m c -~

There wi l l  lie sc -r i  u~ d e l ’ : m t u s u ve r  t i R - - c  d i  \ t ’1~ i o n  a l  b eat i i i  . For
exiiinp le , t im e Ner ~~- Shomu - : m n i t ; m r t  D i s t r i c t  h - -

- 
-~ - u u l -  i l l  of t h i t -  \ d r

a ! lotments to ea~ t Lake County comnmun t t i e— :m - s j i a m b  t o  the list ii m~ The
d i s t i - i c t  is bu i ld ing  a - v — - tei dc- - i cc bi ased l u  - t i l t i i i -  ; i l  I t r a t t d ~cw:ice
eff luent  i nto the I~~s P l a i n u r —  or Ch i cago  R i v c ’ m - - - . I 

- 0 : -  ~h i s t r i -  I is
ba rred I ron d i t e r t ing lake wim t - u , t i t t - i i  it n u t  1 c j t  t h e  t i ’ -  t e d  c f f l u u m - n t
htu k i n t l Lake M u c h i n a n .

h ? u e r  I l l  ino i s - Niji ; n i  ~ l u - i t  t e e  t i t h er Nc . 1 tcm -  muc k-  - - i i i - I t I i ;- t iii 1 1  , I
- it - c r - i l  of t i e  pr ~~m - i -c l  l i i  c \i u c h u j y ; m n  i - t i c - i  i i  I -  u t  l i m i t s  o- - c ’i ved T i m - I L

u l - l i c i t v  t it an c t l i c i - . D u c -  d i e  m~- ion on C t -  ~m - r 1h ~h r m -  -a u ;  t : r’- f l i s I m  i
- l i t - e r - t o r i  . t l H i e i i i c t -  l e m ( u i c  ~~i ( T u c  i m u ’  i i  b - :~~- h l  H 1 ~ i i i ~~~~ c t ~i f  ‘-- . ‘ c i c i i  d el m t ~ -

-\ lsu u~ i i i t i - i e S t  ‘c  Cii - \ h i ! i c l l ’ ( !  u i - c ’ c m l  L ik e  ‘-~ u c h u i~ - u u u  : i s  i l l c ~~ i i i  I c ’  a : O c ’ r
I t  f s m i I u i i ’ t~~~s t  m O ( h u m i t ’ ’ ( c g .  t . - ~ F T : i i i mm ’ - , i r u i t - o m  Pm - i t ’ i

m m ’  I
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TABLI A - \ ’ 1I - - 2

ALLOcATIuN OF LAKE Ml(Th GA~ WATER
(Cubic Feet Per Second )

l9~ 2 l~rs
~itity Allocation A nt i c ipa t ed  ~ l l o c : i t io i i

Department of the Navy - Great Lakes 10 .0 11. 2 13 . 2
North Shore Sanitarv Distr ict  0.0 0. 0_ I 0 .0~City ot Chicago Hei gh ts 0.0 13.6 l 7 . O~City of Lake Forest 4 . 5  5.8
City of North Chicago 37.0 t 1 . 7hVillage of Lake Bluff 12 I. T’ 2.1
Elmhurst - Villa Park - Lombard 0 .0 Sb.0~ 7 0 . 8 .
Water Coninission
Des Plaines - Mount Prospect 0.0 3 . S

~Arlington Heights - Palatine Water Commission
Department of the A rmy - Fort Sheridan 1.0 1..1 1. -I
City of Waukegan- 17 . s  19 . 6  . 2 5. 5

Village of Elk Grove 0 .0 L 4  11 .8
City of DesPlaines 0.0 0. 0 0. 1)
Citizens Utili t ies Company of I l l inois  0.0 12 .1  23.0
Lake County Water District 3.0 4.8
Villages of Clarendon Hills , 0 . 0 3 .4  20 . -)
Downers Grove and Westmont

City of Evanston 20.1) 21.3 23 .0
Villa ge of Skokie 22 .0  2-1 (1
Village of Glencoe 3.5 4.2 5.1
Village of Wood Dale 0. 0 1. -I 2 . 3
Village of Northbroo k 5.6 1( 1 .2 17. 1)
Village of W innetka and Northfie ld (‘ .3 6 .8
Vi l l age  of Wilmette and Glenvi ew 11.9 15 .3
Village of Kenilworth 0 .8  0 . ( )  1 .1
Village of Oak Brook 0.1)
C i t y  of Chicago 1600 .()  f l HI . 0 1 T 3 5 . (1

Me t ropolitan Sanitary I ) i st r i c t  of
(,reater Chicago I -LL- . 1) 1100 .0 1 ( 1 ( 1 ( 1 . ( I

‘Fili Al. 3I ( O~. 3 S h i l l

a - Isater of the indicated a l l oca t i on , per let  t e r  01 August im , 1 ic8 t o  -\ui ~~i i - - t
Cc-pa l , are contained in special  a I locui t  ions I c ’  in erni c em ct c inrnin i t ic - —

h - Predicted upon return of Abbott I u i h o ” a t o r i i - -i cool u p  t o i l  u - i  to  l i ke  M i c i u i gao

c - t h e  i n d i c at e d  flow rate i s  a] located I - - i  I f l i S  and - - h a l  I cen t i nud - in Oi l  I
l erce  and e f fec t  th roug h the vt ’ar 2 ( 1 15 , in less  uSC 01 t l ; c ~- w a t er  i s
not developed , or there  is  u t i c t i  i cu m i  — u s e  c - f  t ! m - - i i  I o t a )  i T t , ci t h t- r m -

i re j o l i t i c i t s  of t i c ’ ru le ’;  m n - h  i m - t - c m l i t  I - - i t d c ’ t - - 1 j c t m I  i i i  : k c  i l  t~ c t i c
the I u i t ~-~ of the  - 1 - t I e  of I l l i n o k

d Includes st  ui -i t~ m l  m m  fl~f l h t ’  I nom~ ‘~ o i -  - u  i m - ~I i t I cc: I sI ;  ii l u  Ic 1 1  li e
separ ated  1101’ ! I h i - ;il I n c - i t  ion .
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OPEN-SPALE PL A NNING

Open-space planning is an extremely i mportant cons idera t ion  in  e f f e ct i v ’
water management p lanning . Open Space areas can hold w ate r , whether
permanently or on a seasonal basis. Acquisition of lowlands in the C-SFJ1~t
area for preservation of green space and acquisition of flood plains near
streams will give nature a chance to exert some control of storm water
run - ff. If there is no development in certain areas , water falling on
t ime m re:m: should not rt~ i off  appreciably in to  other a reas ; d u r i n g  f a i r ly
m i l d  ra infal l  periods (1” or less) the i -ate r  w i l l  usual l  remain w i t h i n
the open space area . Keeping flood p l a ins free of development w i l l  also
g u t -c flood waters somewhere to go w i t h o u t  i ncurring tremendous damages ,
inc l uding the 1os’~ of l i f e  and proper ty .

~~I - l1 IMST k\ Li INI IS 1>LANN INC COM~-hi SS IC u N , (N ! PC) REI ’TO\\l OPEN SPACI PLAN

The followi ng open space p lann i ng object ives  were defined by NI PC
in its Reg ional Open Space Plan , dated Apri l , 1971 ( s4 ) .

1. To preserve areas of reg iona l open space adequate to meet the
present and future recreationa l needs in Northeastern I l l i n o i s .

. To preserve and promote the optimum use of the natura l resources
so that they may provide continued benefi t  to the peop le of Northeastern
I l l i n o i s .

3. To guide t ime development of the reg ion to u-, u m r d  an e f f i c i e n t , a t t r a c t i v e
anti vi abl e fo rm in accordance w i t h  t h e  po l i c i e s  of the comprehensive
gene ra l p lan .

I .  To optimi:e t I m e  benef i t s  of time open space programs Lw preserving
the s i t t - ;  capab le of acconinodat i ng  compatible  m u l t i p l e - u se s .

5. To involve appropri ate pub l i c  agencies a t  a l l  l eve l s  as i~c l l  as
p r iva t e  o rgan iza t ions  in imp l ement i ng the recommendations of t h i s  p lan .

The feel irig s of NIR. can best lie expressed in  those th ree sentences
t aken from the I o r ewui rd  t i ’ tIme Ret ’ i ona I Open Space P I an  document , as
signed Icy ( ‘onuniss ion (‘ I t S  ident  Lee \I . Durkev :

‘‘Once lost , 01cc-n sp it ci- i s  t ’xceedi ng lv d i f f i c u l t , i f not i m p o s s i b l e ,
r e c l a i m .  f l i t - r i -  can he no escap ing time f ac t  tha t  now is t i

I l int ’ - l I t ’ n i m l  t antI l i ~~t l i m e  - — t — prepa re for fu tu re  open ~ ( c i c t ’
needs . liii-  i i i  - t i t u t  ions C i i  m e e t i n g  1 1 1 c m - t i’ i ie e — I — - :i l re u idv e x i s t

N I I t  - ‘ 5 open space p la imn i ng is supported liv ui i imvi ’nt  orv of open — P i c i ’
nc-ed on a tnw n shm i p has i s , and ; t  proposed open spul ce ;icqui  s i t  ion ‘rio i n d i c a t i n g
su t-~ t i d  ( - a ; m t  i d o l s  O m i  : i c m ( u i s I  t i o n  a n d / u m r  ~‘rt ’s i ’r ~ ’ ; m t iOn .

\ 1 l 1 1 1



LAKE - puk’:’lIR coij~:i~ m-a -t ;n ) NAJ , ~~~~~~ )R i!J Ii  N ANH PLANN T NC Cc~t-~1IS$ I m 1N r i , j  -~n’rrc~
On 7 De -t-mbe r 1972 a Reg icai l Open Space P l a n  I1oci .~ nent was submi t ied

to the Coiumiss~ oner s of the LPCRTPC for adopt ion . ~l~e document has
been adooted 1w the conyn ission as of this date ¶ Ma- ,- 197S~ (SS). The
planning document iüentifies the ob j ectives and phi losophies  espoused by
the coiii’nission . The following open space p la nn i ng ob j ectives are in the
Reg iona l Open Space Plan Document:

I . To preserve areas of reg iona l open space adequ ate to meet the pre sent
and future recreation needs in the Lake-Porter reg ion .

— 

2. To preserve and pron~ te the optimum mi se  of the natural  resources so
that they may provi de continued benefi t to the peop le of the Lake-Porter reg ion .

3. To guide the development of the region tc ’-o i r d  an efficient ,
attractive and viable form in accordance with the p o l ic i e s  of the
Comprehensive General Plan .

4. To optimi ze the benefi ts of the open space programs by presenring
areas capable of accomedating the mul t iple open space obj ect ives .

5. To involve appropriate public agencies at al l levels as well
as private organization in implementing the reconinendat i ons of this plan .

The objectives, as listed , are accepted by the LPCRTPC. Sections of the
Plan Document , dealing with open space standards and determ i nation of where
open space acquisitions should be , are s t i l l  under discussion .

FL(X~D COlcfl’ROL

RECENF STUDIES

The Chicago Metropolitan Area Cooperative River Basin Study , i nvolvi ng
the Met ropolitan San i tary District of Greater Chicago and the Uni ted States
Department of Agriculture ’s (USDA) Soi l Conservation Serv i ce (SCS ) , is a
floodwater management study of the Des Plaines River  dra inage basin.  The
study is authori zed by PL 566 , The Watershed Protection and Flood Prevention
Act of the USDA, and w i l l  he completed in l9 ’h . ‘The S(’S has completed one
se~ uent of their study pertaining to the Upper Salt Creek watershed , loQated
pr ima r i l y in Northwestern Cook County (56) . A second s tudy segment
pertaining to the North Branch of the Chicago River , w i l l  he completed in
19/3. The objectives of thc~ North Branch s tudy inc l ude :

1. Ident i f icat ion of flood prone areas .

2.  Projection of future urban i zat ion in time d ra inage  areas in orde r
Ic ’ determ ine projected increases in storm water  r’tn-io f f .

A — \l L - 1 5
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3. To reduce flood damages .

4. To reduce erosion and sediment damage .

5. Identify the needs for wastewater management .

6. To enhance fish and w i l d l i f e  resources .

7. ‘To improve envi ronmental qua l i tv .

8. To ident i fy wate r  supp ly  needs .

‘) . Ic dove lop model oi’diiman~ e .~ i ( ) I  h OOd! p l a i n  zoni I

CHICAGO UN1)ERFLO’I~ I -~L-\N

The problem of combined sewe r overflow in the Chicago Me t ropolitan
Area has been restudied hr the hlood Contro l Coo rdi nat ing Comin i ttee , wh i ch
was reactivated in November , l ) ’ i m . The conri ttee is composed of o f f i c ia l s
of the State oi~ I l l  i n m H s , Loun t’t - of Cook , Metropolita n Sani tary D i s t r i c t
of Greater Chicago , and the C i t y  of Chicago . A l t e r n a t i v e  solutions to the
problem of mi xed storm and se~ ag~ w a t e r  sp i l l a g e  to the waten~avs were
exami ned in orde r to i den t i f y  the most economical so lu t ion . Rater q u a l i t y
standards in metropolitan waterways as well a-~ the prevention of hackfl ow
of waters into Lake Mi ch i gan were hi ghli ghted as design considerations . A
Sm~~nary of Technical Reports ident i fy ing  the a l t e m ot i \ - c  solut i ons wa s
published by the Flood Con t ro l Coord in a t i n g  Coimn i t t ee in Au~ i i s t  , l97~ ( - ‘7 I
This report presents svsteni des i gns amA t a t - i  r a ssoc ia t ed  cos ts

The reconiiiended plan is apt Iv  di ’sc i bed i n the  f o i l  i~m~ I n pa i : i m ’  r:u Ii
t aken from the Siniiiiarv of ‘Fechn i c : m I  Report s  l~ ’ t h e  F l - i d  Lout ro 1
Coordinating Con~iii t t &- e :

‘‘The reconutentled Cli i cago tJnd er fl  m me P lan , a c~imp~i- i to of th e s ever - i  I
Alte rnatives , would capture the r irno ff  from a l l  of t im e recorded stonns
of history , except the peak period of three or four of the most seve re
storms . It  consists of 120 m i l e s  of ct ’nv evance t in ine l s  intercept i ng
64 0 sewer overflow pot n~ s in the 3 - 5  squa re mi I t . h i-a served 1w ci in bm n ed
sewers . Most of t b ’  conveyance tuan e l s  w i l l  be conrtnac t cd  i n  ‘~i l t i r i a n
Do l omite rock format ions 150 to _~~0 f t- c t  be I i  t~ the 511 r t a ce  of h -at er1~a\ s
In some area- ’ , the smal le r  conve ta n t  ~ t urm n el s w i l l  he cons ti—net cit i n
ti m e clay overburden .”

The herme Fits of the Cii i cago t h m d e r f ]  m ~t - . P l a n  w I I lit ’ e- .t i mat ‘_ ‘~I i n  o r mh ’  r
to illustrate t ime cOst  vs . ben efi  ts of the  p Ian . -\ st ’c i i i  i -n v l  i’i m n m e i m l a  I
imp act eva luat ion id 11 a I —o I i -  prepa red . Federal itiiid mug i s  t i l e  ~ i’t  1

~vei i t u a l i q i 1 r c ~ - i i t m t c ’ - r m  n (  ft ~- p l : i~i ii ~ I f~m i ’ -~ p - : t - d  i - ~ - - . ‘ s n o - ’
c i~- i r l - ;  -~p eI  led tni t .

\ - V l  I - H-
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Table A- t  11-3 shows the major  a l t e rna t ives  cons ider ~ d i i ’  the ct -p er t
It should be noted that the total proj ect cost as shown in t~ t ab le
includes the fi rst investment cost only . The annua l cost  cons i ders t h ~“amortized project cost” and “operat ion , maintenance and enu lpment  ri -l d : lcc ln r l t
cost” and roughly estimated benefits associated w i t h  the plan  m - e m i , ~u l - --
tracted from the costs.

FISH AND WIU)LJFE FJ NCFMENT

i a

Severa l meetings have been held with representatives of thc T i l i n o i s
Department of Conservation regarding development priorities for . \t ’i’t h e ;m s t e r n
Illinois. Lake Michi gan is a resource plann i ng focus fo r time area . The
Department of Conservation would like to install salmon runs into the
lai~e at three different locations . Two salmon runs would he located in
Lake Cotmty and one in Cook County . The salmon would he imprinted at the
salmon run locations with the hope tha t the f ish wi l l  return for spawning .
The increasing popularity of salmon or Coho fishing in l ake M i c h i c ’ an  has
significant bearing on fish and wildli fe  ma na gement pla nn ing in Northeastern
Il linois.

The Department of Conservation is also interested in the implementa t ion
of an Urba n Fishing Program into the ghetto area s of Chicago . They have
approached the Chicago Park District regarding the use of lagoons in  severa l
city parks .

INDIANA

The Indiana Department of Natural Resources is also interested in a
salmon “seeding” program into Lake M ichigan.  Natura l s t reams would he re l i ed
on as feeder elements to the lake. The Eas t Branch of the little Calunet
River and Trail Creek are the streams Indiana has used for Cohn seeding
operations .

Northwestern Indiana , when viewed as a seven -county reg io nal p la nn i n g

~irea wi th in  the State , w i l l  exper i ence the expansion of e x i s t i n g  game
mana gement and preserve areas. These areas , accordin g to p l ans , w i l l  l i t. ’
inc reased by 6,000 ac res between 197( 1 and 197 5 (58 ) .

NAV I GATION

RL LATION 1(1 LAlU~ “I l CI  I J C-\N 1) T V1 -RC p

The basis and control of the C-SLIl d are a ‘s mt - m t t - i  hal  imice  nri c- t be
resolved . I -  ina l decisions on the use of Lake \1 ic li i mn and h i t  i~ i t imt l r ; iw ; h1
for the Illinois portion of the study area mus t he comp le te d  liv t h e li i i  ni n s
Department of Transportation , D i v i s i o n  ol Rat ( ’r  Resource \Ia n a t d - ! ’ e T m t  . lime
amount of f l o w  to he m a i n t a i n e d  w i t h i n  the  are:i ‘ - 1  r t  reams anti  I H -  ~‘ol i n’s -
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TA8LE A-V IJ- 3

Summary of Major Alternat ive Plans

Cost in Million Do1l~ rs

M O DI FI CATI QN Z MODIFICATION 3 MODIFICATION 4
Pr oI . Pres . Ann . Proj .  Pres . Ann.  Proj. Pres. Ann.

No. Symbol D”scniotion Cost Worth Cost Cost Worth Cost Cost Wort h Cost

I A Or iginal Deep Tunnel 3 , 774 2 , 81 5 239 2 , 174 1, 62 1 148 2 , 4 18 1 , 804 150
Plan w /Mined & S ur-
face Stge. in the Calu-

_______ 
met Area 

____________________ ___________________ ____________________
2 Ap As Above + Pumped 4 ,206 3 , 13 7 22 3 2 ,624 1, 957 139 Not —— — —

______ Storage 
___________________ _______________— Econ .

3 B Deep Tunnel Plan w/ 2,964 2 ,2 11 194 1,824 1,360 12 9 2 ,055 l , 533 129
M ined & Surface Stge.
in Calumet & Stlckney

_______ Area ____________________ ___________________ ____________________

4 Bp As Above Pump ed -3 ,383 2 ,52 3 182 2 ,195 1,637 120 Not —- ——
— ______ 

Sto rage 
— —____________ __________________ Econ.

5 C Deep Tunne l w/Mined 2 ,927 2 , 183 193 1 ,850 1 ,380 129 1,989 1,484 124
& Surface Stge. In
Calumet , W-S-W -‘, N.

_______ 
Side Treatm~’ rt  PldI~t 

______________________ ____________________ _____________________

-
‘ Cp -‘ci Above 3,340 2 ,491 179 2 ,247 1,676 121 Not — — — —

— _______ 
St-jra ge ____________________ ___________________ 

Econ.
7 D State of Illinois Divi- 3 , 593 2 , 680 243 2 ,130 1 ,58 9 1S9 2 ,054 1, 532 146

______ 
slon of Waterways Plan ___________________ __________________ __________________

8 E Composito Plan ~,7 ’ € ~ 2 ,071 183 1,878 1,401 1~ 9 1,971 1 , 470  122

9 F Chicago t’ nderflow 4 , 54 7  3 , 615 294 2,460 1, 834 156 2 , 051 1, 530 124

— _______ 
P lan  - Lockport ______________________ ____________________ _____________________

10 G Chicago Undert low 2 ,583 1,92 3 162 1,344 1,00 2 90 1 ,84 6 1,377 115

______ 
Plan —S i ng l e  Quarry ___________________ __________________ __________________

11 H Chicago IJnderflow 2 ,088 1 ,557 137 1 ,223 912 85 1 ,819 1 , 356 115

— ______ 
Plan - Two Quarries — __________________ __________________

12 1 Chicago Under fl ow 2 ,084 1 ,554 138 1 .235 921 i36 1 , 831 1 , 366 116

______ 
Plait - Three Qua rrie s ____________________ ________________ ____________________

13 Q Four S t - - r i q o  Ptart 2 , 0 5 0  1 , 551 138 1 , 35 9 1 , 014 ~7 1 , 833 1 ,367 118

1 4 c-p -\ \ b -it’ - iN PurIlpci 2 , 124 1, 583 133 1 ,435 1 , 070 93 Not — —  —

— _ _-  ~~~~~~ ci~~~
-
~~_ _-_ _ _

15 P - -
~~~~~ . ~~i - .~

--
~-t -

~ 2 . l ’i 1 ,580 149 1 ,395 1 , 040  103 l , ~7 1 , 363 120
- i - i t o  Si - - r ~~~~ J~~~lt -~ ____________________ ___________________ —_________________

16 Rp A~i -\ bove i i  U. — - ; ’ -  ~~, - t O  1 , -~~4 1 5 ’ 1 , 600 1 , 195 103 ~-~~
- t — —  -—

_ _  ___-

~~~~

__  _ _ _

17 S McCc-o~ -t — c-tn - 2 , 4 7 1  • 4-1 3 157 1 ,312 ‘Y’~ 401 2 , H 1 , 54 1 12
S - ~ra-;- ’ ‘

Costa in t.Ui ~t~ : s  -~

. \ \ 1 t - 1 S  
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allot ted for other uses will be de~ermined in relat ion to the recreationa l
and other syr~ergist c programs um the 1)es~ gii Appendix. F inal decisions
w ill be contingent upon the recon,’rienda t ion of those agencies having
planning responsibilities in the various programs .

1IJPLICATE LOCKS STUDY (CHICAGO DISTR ICT)

The Duplicate Locks Proj ect will involve the cons t ruction of supplemental
1200 f t  x 110 f t .  locks on the I l l inois  Waterway between Grafton , Il linois
and the Cal-Sag Canal . This proj ect will reduce existing lockage delay
t imes and permit cont inued growth on the waterway . In 1985 the first
supplemental lock will be completed and the projected project completion
date is 1997. The flow requirements for the dupl icate lock system are
identified by alternative strategies in the following three Tables A-III~4,A-Vu -S and A-VII -6 .

EL1~CTRIC Po WER G LNERATION

NEED MiST BE SATISF IED

Certain developmental patterns in the Chicago Metropolitan Area have
been recently studied by the Federa l Power Commission . Population , land-use,
industrial , and standard-of-living projections all indicate a tremendous
increased need for electric power. Mr. D. Bruce Mansfield , Cha irman ,
Edison Electric Institute made a statement on June 6 , 1971, pertaining
to the role of electric energy in the solving of envi ronmental problems (59) .
Some of the po ints he brought out:

1. So-called frivolous uses of electricity, such as small appliances
like electric toothbrushes , hair dryers , vacuum cleaners, clocks ,
toasters , etc . in 1970 amounted to less than 4 percent of the total
kilowatt hours used.

2. - Residential customers use less than 1/3 of the total e lectr ic i ty ,
the rema ining 2/3 being used for industrial and commercial application
which relieve human drudgery in the home , on the fa rm and in indus t ry
and resul t in countless job opportunities , economic growth , and an
environment of hi gher quality than would have been possible had
air -pollut ing factory boilers continued to m u l t i p ly .

3. Electric energy is fundamen ta l to solving the environmenta l problems :
- A recent sampling of 85 manufacturers  showed the~’ used annually
1,5 b i l l ion  kwh exclusi vely for pollution contro l , which was 8 .4
percent of their tota l use.

- Expansion of sewage t reatment fac i i i  t ic ’-~ for wate r  pal lut  ion
redi.~ tion wi l l  require mas sive q u a n t i t i c ’~ of electric power for
pumping, etc .

\-V ll -19
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TABLE A-VII-4

ILLINOIS WATE1~AY FLO~ REQUI REMENTS

WATER REQUIREMENTS , CFS , FOR A 1200 ’ X 110’ LOCK AND A
600’ X 110’ LOCK AT ‘11-fE EXISTING LOCKPORT LOCK SITE

(PRESENT OPERATIC~S)

CFS

1990 2020

January 550 630

February 580 665

March 680 790

April 670 770

May 685 790

June 685 790

Ju ly 620 ~“1O

August 060 ToO

Septether 640 740

October 660 765

Noveither 045 T-15

Deceither 685 790

Total 7 , 660 8 , 9 5()

Average 647 746

- \ I - 
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TABLE A-WI-S

ILLINOIS WATh1~~AY FLOW REQUI REMENT S

WM’1El~~IAL ~ RECREATI(~4AL LOCKAGES
AT LOCKPORT (LU.~ LI FT - PLAN 2)

NUMBER OF LOCKAGES
1990 2020

Coninercia l Recreation Comme rcial Recreation

January 513 592

Febru ary 491 566

March 634 731

April 605 30 698 60

May 641 210 739 395

June 619 180 714 340

July 577 280 055 510

August 619 260 714 485

Septeaber 577 260 665 485

October 620 260 T15 485

Noveither 583 45 o72

Decether 641 -39

TOTAL 7 , 120 1, 515 S , 200 2 , 845

-\ - V 1 1 - 2 1
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TABLE A-VI1-6

ILLINOIS WATEI~VAY FLOW REQUIREMENTS

WATE R REQUIREMENTS , CFS, FOR A 1200’ X 110’ COMMERCIAL NAVI GAT I ON
LOCK r\N IJ A 2 00’  X 40 ’ RECREATIONAL LOCK, (HI(}l LIFT - PLANS 3 ~ 4)

1990 2020

1200’ Rec. 1200 ’ Rec .
Lock Lock Total Lock Lock Total

January 1320 1320 1520 1520

February 1390 1390 1600 1600

March 1630 1630 1880 1880

April 1610 5 1615 1850 10 1860

May 1650 30 1680 1900 60 1960

June 1650 30 1680 1900 50 1950

Jul y 1490 40 1530 1710 80 1790

Augus t 1590 40 1630 1840 70 1910

September 1540 40 1580 1~~70 75 1845

Octobe r 1590 40 1030 1840 70 1910

November 1550 10 1660 1790 15 1805

I~~cember 1650 1650 1900 1900

JOTAL 18 ,660 235 18,895 21,500 430 1 ,930

AVERAGE 1 ,SSS 29 1 ,5Th 1 ,792 54 1 ,828

\ - \ 1  1 - 2 2
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- Muc h el er t r i c i ty  is required in the s~ I i J -~~a~ te ie~-v -: 1i i i~ f ie ld
f o r  ‘i~~ChiflLS using as much as 10 ,000 horsepoi~-ei .
- Large amo~ its of electricity are requirt -J  hv indus tries to
meet the states ’ environmental standards .

4 . Mr. Mansfield quoted Senator Jennings Randolph ( P -W . Va . ) as
stating in the Congressional Record :

‘The quality of life and the use of enervy are inextricably
tied together. For one to improve , the other mus t increase. ”

TEM)E~~Y TO LOCATE NEW PLANTS 0111’S IDE C - SEII1

Because of population conc entrations , and public concern over heated
water discharges and radioactive emissions from nuclear power plants , new
electric power facilities will be located outside the C-SFl1~! area :
although the power generated will be used within C-SELM . The new Zion
~ ic1ear Power Station of CoTrur~ nwea1th Edison wi l l  probably he the last
electric power generating facility to he constructed ~ithin the C-SELM
area .

- \ - V 1 1 - 2 3  
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- Much ol ~~t r i e i  ‘y is required in t L -  ~o 1 i d -~ a~ te reeve I ing f i e ld
for machines using a~ much as 10 , 00 0 horsepower .
- Large amounts of electricity are required by industries to
meet the states’ environmental standards .

4. Mr. Mansfield quoted Senator Jennings Rando l ph ( f l -W . Va .) as
stating in the Congre~siona 1 Record :

‘The quality of life and the use of enerc’y are inextricably
tied together. For one to improve , the other must increase. ”

TENDE~~Y TO LOCATE NEW PLANTS OUTSIDE C-SEU4

Because of population conc entrations , and public concern over heated
water discharges and radioactive emissions from nuclear power plants , new
electric power facilities will be located outside the C-SEU~1 area :
although the power generated will be used within C-SEII4 . The new Zion
Nuclear Power Station of Con~ixrnwea 1th Edison will  probably he the last
electric power generating facility to he constructed within the C-SEI)4
area .

4.

\ - - V 1 I - 2 3



—----— -----~~~~~~- ----~~~~ - --~~~~~~-.~~~~~~~~~~~- - —-~~~~~~~~~--

13. U.S. Department of Commerce , Off ice  of Business Loncmc s , ~~ - 1 c:i ai -
Report on Economic Projections for selected Geograp hic ~~e - t ~~, I ‘I ’~~T,
Washthgton, D.C., l~evision of March 1971.

14. Chicago Department of Development and Planning , City of Li~~tc~Population Projections 1970-2020, Chicago, Illinois , r~~~~T i77~.

15. Indi ana Unive rs i ty , Bureau of Business Reseo rch , ir t1 an a j~u iat i or1
Projections 1965-1985, Indianapolis, indian a , ~ep t e~~ er~T7~~~- 

- --

16. Northeaste rn I l l inois Planning Coninission , Reg i onal Wastewa t ~ r Pla n:
An Element of the Comp rehensive General Plan fo [N~5rtheaste rn Tl1in dT ,~~
~ ü cago, Illinois, March 1971.

17. U. S. Dept. of Conii~~rce Bureau of Census , Cens us of Manufacturers,
Illinois and Indi an a , 1958 , 1963 , 1967 . —

18. Bureaus of Employment Security , Employment Forecasts, Indiana and
Illinois , 1960, 1963, 1967, 1970, 1971 .

19. U.S. Department of Healt~ , Education and Welfare , Envi ronmental I -lealth
Planning duu de, Wash . D.C. , Septerr~er 1967.

20. U.S. Department of the Interior , Federal Water  Pollution Control
Agency , The Cost of Clean Water, \‘oli,me I l l ,  Industr ia l  Wast e  P r o f i l e  No. 15,
Petroleun Re fini n,~~ Wash . D .C . ,  1967.

21. All references to “Corps Appendix” refe r to Alt - n ~at i ves I-or Managing
Was tewater in Chicago-South End Lak e Michi gan Ai rT j~3 ondices ,  C’ificago
District Corps of Eng ineers , July 1971 .

22. The Upper Mississippi River Basin Coordi nat ing Cornit t e~’ , The ljppe r
Mississ~ppi River Comprehensive Basin ~~~~~ Chicago , Illinois , - ‘ n~J~T~ 1.

Z 3. The Great Lakes Basin Commission , The Great I~ik es F i s t n  I -~ iuc~% ork
~~~~~ 1971.

24 . Northeas te rn I l l inois Planning Conin ission , The Cor~~rehens i ve Gene ral
Plan for the Development of the Northeas t.~-rn I1lTi~T h u~~u-iTTi fl~iTT~~ iiTSa gO ,
Illinois , Repr in ted  1 July 1971 .

25 . 1roq~~is County Regional Planning Commiss ion , Ik ~ r-~ ~~ n d So1~~~\~aste

I j~~- a l ,  1’lanfling (~~j C c t i V L-s, W a t - ~-k a , I l l i n o i s , 1TTT

26 .  Kendal l County Reg ional Planning Coruins sion , I n t o r i  F -j ~~~~~~~ t , ‘t ork v i l l e
I l l i n o i s , Feb ruare 197. .



27 . HSCS Flood h azard Maps f r Chi cago ~~tro2o 1itan Are a.

28 .  Records of meetings regarding Chicago Deep Tunnel Plan (property of
Bauer Eng ineering Inc . ) .

9. U.S. Geological Survey, Low-Flow Frequencies of illinois Streams,
Springfield , Illinois , 1970.

30. tJ5ft~, Water he sou~ces Division , St at h-tical Stm~naries of Illinois
Str eamflow h-ito, Springfield, Illinois , l~69.

31. USGS and State of Indi ana , Low-Flow Characteristics of Indi ana
~treanis , I ndian apolis , Indiana , 1962.

32 .  I l l ino is  Geolog ical Survey Groun~~ater Survey Reports.

33. Indiana Geolog ical Survey Groun~~ater Survey Reports.

34. Soil Maps for the Chicago—South End of Lak e Michigan Area .

35. Geolog ic Maps for the Chicago-South End of Lake Mi chigan Area.

36. Illinois Environmental Protection Agency, Criteria for Illinois
Septic Sys tems,

3~~. B~tro au of Wtdoor Recreation , Lake Central Reg ion , U.S. Depa rtment of
the  I n t er i o r , -Cit er hr iented Ckitdoor Recreation in the Lak e Mich igan Basin, —

I l l i no i s -W is~ onsfn Mich igan lndi an a, ( FWPCA , Great Lakes Reg ion) , Ann Arbor ,
Michigan , 1965. ——

3~~~~. I l l ino i s  Te chnical Adv isore Committee on Water Resources , Water for
Illinois , -\ Plan For Action , Springfield , Illinois , March 19b ’ .

39. U.S. Department of the I n t e r i o r , Geolog ical Survey , O f f i c e  of Water
! t ~~ Ccr rdination , Catalog of informat ion on Wate r Dat a -- Edition 1968,
Tndex  to ~~t t e r Q u a l i t v  Stat ions , Washington , D . C . ,  l~~69.

40.  Chic a~c Associa t ion of L uime rce and Indus t ry , T h e  Third Annual
~~tro~o l it a n  ~h ica~o I n d u s t r i a l  Ocvelopment Gu i de, (Concentrat ion and

~f~- t r ibut i on of Ma~or Tn dust r ie s ), Chicago, I l linois,  Ju l y , 1969 .

~l. Federal Powe r Cormniss ion , Poi~er  Dem and Proj ec t ions.

4 2 .  selected Literature - ft t i t  i fv ing various water qua l i  tv  ~oaI s

4 3. U .s. - - ip reme C- u t  t , tech- ion of 12 Jun e 1907 regarding 3201) c t  s
l a ke  ~I t L I 1 i I ~ U i Dive r — i o n  I~k -s t r i t  ion .



- ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~

41. Indiana State Board of Health, Treatment Plant Operating Reports .

45. Metropolitan Sanitary District of Greater Chicago, 1970 Annual
Operating Reports , Chicago, Illinois , 1971.

46. Illinois Sanitary Water Board , Dat a Book on Was t.ewater Treatment Works

47. The Me t ropolitan Sanita ry District of Greater Chicago , Chicagolan d Deep
Tunnel System for Pollution and Flood Control, Firs t Construction Zone,
Definite Proj ect Report, Chicago , flhi nois , May 1968.

48. The Met ropolitan Sanitary District of Greater Chicago, Ten Year
Clean-Up and Flood Control Program , Chicago , Illinois , June 1968.

49. Chicago Today, 6 June 1971.

50 . Chicago Daily News , 6 October 1972 .

51. Chicago Sun Times , 12 April 1973.

52. Jack Davis, Canada ’s Envi ronmental Ministe r, in a statement to the
press , 22 January 1973.

53. I llinois Department of Transportation , Administrative Order No. 1,
Springfield , Illinois , 21 July 1972 .

54. Northeastern Illinois Planning Commission , Regional Open Space Plan ,
Chicago , Illinois , April 1971 .

55. Lake-Porter County Regional Transportation and Planning Commission ,
Regional Open Space Plan Doc~.m~nt, Highlan d, Indiana , 7 Decent er 1972 .

56. USDA-ScS , Upper Salt Creek Watershed , Lisle , Illinois , 1972 .

57. Flood Control Coordinating Committee (?~ DGC, Cook County , City of
Chicago , State of Illinois) , Summary of Technical Reports , Chicago , Illinois ,
August 1972 .

58. Indiana Department of Natural Resources, The Indiana Wtdoor Recreation
Plan, Shaping the Future , Indian apolis , Indian a , 25 June 1970 .

59. Mr. D. Bruce Man s field , Chai rman , Edison Electric Institute , statement
made in a meeting address , June 6 , 1971 .

60. William L. Blaser , (ann ounced results of) Computer Analysis of
Pollution Levels in Illinois Streams, 1970.

A-\ I I— 2

- - -~~~~~~~~~~~~~~-



61. State Effluent Quality Records of Illinois and Indiana.

62. Records from Chicago District Corps of Engineers Discharge Permit
Program , 1972.

63. FWPCA, Report of the Committee on Water Quality Criteria , Washington ,
D.C., 1968.

u4 . Nelson L. Nemeron (Addison-Wesley Publishing Co., Inc.) ,  Theories
~md Practices of Industrial Was te Treatment, Reading, Massachusetts , 1963.

0~~. Article I, Section 10, Clause 3 of U.S. Constitution.

66. I’itj.e 33 USC Section 1154 (b).

67. Metcalf ~ Eddy, Inc., Wastewater Engineering Collection, Treatment,
Disposal, McGraw Hill Book Com pany, New York, 197.~

68. Fleck , Burkart , Shropsh i re and Associates, LaPorte County, Indian a
Comprehen sive Water and Sewer Plan, Indianapolis, 1969.

69. Indiana Department of Natural Resc~irces , State Water Plan Section ,
Ind iana Population and Project ions for State Water Plan , Indi anapolis , ~Jun e 1908.

70 . Schellie Associates , LaPorte Coun ty, Indiana, Master Plan Report,
Indianapolis , 1964.

71 . I~ DI , FWPCA, The Cost of Clean Water, Volume III, Industrial Profile
No. 1, Blast Furnaces and Steel Mills, 1967.

72 . IEDI , RVPCA, The Cost of Clean Water, Volume III , Industrial Waste
Profile No. 5, Petroleum Refiniflg, 1967.

73. U.S. Department of Health, Education and Welfare, Public h ealth Service ,

keport on the Illinois River System, January 1903.

74. Bra un , E . Lucy, Decidi.~ us Forests of Eastern North M~erica, h e f t i e r
Publishing Company, New York and London, 1964.

75. Fish samp ling data obtained from Illinois Natural Histor Survey

and r~tiseum of Natural History (Chicago , Illinois), 1970.

Th . F . T. Smith , ~~ica~o1and l~i rds , Chicago ~4iseum of \ at ur a  h { t - - t ~~r~ , 19S8.

1’ -

~

7 3  ‘~~ ~~O4 ~~F G

.\ \ I l  2s


