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REPORT C(!vIPOSITION

The survey report is divided into a Suvnnary’, and 9 Appendices .
charge for each appendix and sunmary report to cover the cost of print in c~will  be requi red , should purchase he desired . The appendices each con-
tain a different category of information. Alphabetically ident:ified ,
the appendices tire :

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

B. Basis of Design and Cost - This appendix contains the criteria and
rationale used to design and cost the final alternative wastewater treat-
ment sys tern components.

C. Plan Formulation - The appendix presents the planning concepts
and procedures used in developing the alternative was tewater 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. Institutional Considerations - This report presents an assessment
of the institutional impacts likely to arise from ipplementation 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.

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

I. Coi~unents 
- This appendix contains all of the for’~i1 comaents from

local, State and Federal entities as the result of their review of the
other appendices and the Summ ary Report . Also capsuli zed are the views
of citizens presented at public meetings.

The Summary document presents an overview of the ent I ro studs’.



PREFACE

This appendix presents a broad evaluation of the relative impacts and
effects attributable to the five alternative wastewater management systems
considered for the Chicago-South End of Lake Michigan Area. These five
alternatives were the product of an extensive plan formulation process that
sought (1) to provide an array of alternatives responsive to the new
national goal of eliminating pollutant discharges into area waterways;
and (2) to provide an enhanced base from which the area ’s other water and
related land resource needs could be effectively met.

The new national goal was established by the Congress when it enacted
the Federal Water Pollution Control Act Miendments of 1972 (Public Law
92-500) . The law also recognized the implicit failure of past actions
based on a piece-meal approach to was tewater management . Accordingly a
program mechanism was incorporated whereby populated areas with diverse
and complex was tewater problems could take advantage of the economies of
scale inherent in areawide provision of such services . It was with in this
context that the plan formulation process was structured ; the objective
being to provide an array of conceptually different alternatives and
management options . At the same time each alternative was critically
assessed to determine the implications to the social, environmental , economic ,
institutional and resource bases of the study area, the adjacent counties
and the remaining portions of the States , Region and the Nation .

Consequently, the findings of the study constitute a framework within
which the are& s decision-makers can select a sys tem compatible with the
National and State water quality goals . Final decisions as to which of the
five alternatives, if any, is bes t sui ted to the area and most acceptable
to the residents is left to the State and local governments which n~~ have
that responsibility .

The comparative analysis pres ented herein is evaluated in relation to
the functional components of a wastewater management system. The key
sys tem components included the functional requi rements of the collection
facilities , the treatment process and the handling and management aspects
of residual wastes . Such ancillary factors as regionalization (economies
of scale) , water reuse to satisfy local requir ements and synergistic resource
phil osophies are also pertinent considerations that provide a total framework
for the decision-makers . Hence, the impact of each alternat ive has been
evaluated in terms of its total resource implications . The concerns over
the consumptive demands being p laced on our nation ’s natural resources ,
energy, and tax dollars have to be carefully balanced agains t adopted
environmental and social goals . Regional solutions to common problems
and avoidance of irreversible coninitments of our natural resources were
guidelines which served as the framework for this assessment.
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I
APPENDIX G - VALUATI ON

SECrION I - INTRODUCTION

SCOPE OF STUDY

The wastewater management study for the Chicago-South End of Lake
Michi gan (C-SE LZvI) Area was authorized by Congressional resolutions from
both the House and Senate Public Works Committees da t ed 10 and 23
November 1971 respective ly . Included in the language of the Senat e
resolution was the mission to “Evaluate general alternatives for the
menagement of wastewater on a regional basis, including the elimination
of pollutant discharges tt . Consequently the study was directed towards
achieving two compatible goals , minimizing water quality degradation
from waterborne wastes and maximizing the potential for the area ’s
efficient reuse of the treated water.

REGIONAL CEJECFIVES

As with any other program involving water and related land resource
development, this study was directed towards attainment of the multiple
objectives cited by Congress. These objectives or national planning goals
included the enhancement of the environment, social well-being, and the
development of both the national and regional economies.

Before the study could be initiated, however, it was necessary to
translate the goals into planning objectives. Since all or portions of
the C-SELI4 area were included in both the Upper I~1ississippi River and Great
Lakes Basins, use was made of recent studies completed for these two regions.
These framework studies were the result of a cooperative effort undertaken
by those Federal, State and Local agencies concerned with the region’s
resource management and development. Both studies established a framework
for development based on identified needs. These need inventories reflected
the basis for trade offs that in net effect would: (1) give a State-wide
balance of water and related land resource development, (2) retain and
emphasize an area’s physical, cultural and aesthetic characteristics, and
(3) provide the opportunity to apply multiple-use concepts and thereby
utilize the available resource bases in an efficient and effective manner.

S11JTh’ BASIS

The basic output of the study’s planning effort was essentially
responsive to the national objective of enhancing the environment.
Hc~ ever, in improving the water quality of the area’s waterways , specific
improvements of bases (water and/or land) for improvements were provided
that also would contribute to the remaining national objectives. These
latter benefits would involve the need categories cited by the referenced
regional studies. It was further recognized that the potential for
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satisfying these needs would be inherent but to different degrees, in any
of the alternatives- regardless of the treatment technology involved.
What was significant and the main basis for differentiating between the
alternatives were the impacts associated with the system components and
the reuse opportunities made available.

Consequently the evaluations and comparisons were structured to
obtain an objective analysis and selection of system components . To
provide an effective framework for this approach required that the
development of the alternatives be the basic study control elements; and
that the total implications (including resource consumption) of the
components and reuse options be the basis for critical differentiation.

STUDY AREA

The study area extends from the Wisconsin border through portions of
Illinois and Indiana, around the southwestern and southein perimeter of
Lake Michigan to the Michigan stateline. As such the wastewater management
study included all or portions of four counties in Illinois and three
counties in Indiana. Within these counties there are nearly 90 townships
with a 1970 population of about 7-1/4 million people. Drainage within the
approximate 2,600 square miles of the study area is generally to the
Illinois River with the exception of those areas tributary to lake Michigan .

The plan formulation of a wastewater management system, however,
involved consideration of a much larger geographical area. In developing
a wide array of alternatives , attention was directed to the various options
available in designing the functional components of the systems. This, in
turn, required consideration of planning concepts that would impact on sites
outside the study area boundary. As a result a much larger area of influence
was involved in the planning efforts; one generally encompassing the tier
of counties adjacent to the C-SELN area. Included in the outlying area were
some 12 counties, 8 of which were in Illinois; the remaining four in Indiana .
Together these 12 counties have a land mass of some 6,930 square miles and
a 1970 population of approximately 670,000. The C-SELI.1 study area and
outlying area of influence are shown in Figure G-I-l. Not shown are the
mere distant counties of Knox and Fulton Counties in Illinois and Clay
County in Indiana where surface mines provide potential for effective
recycling of the residual waste (sludge) by-products.

STUDY VALUE

The emerging concern for urban area problems , and in particular the
concern for the growing problem of managing was tewaters , defined the
context within which the study was conducted. The intent of the study was
to identify and evaluate alternative wastewater treatment systems that
could be incorporated into areawide or regional plans. The alternatives —

were designed to a water quality standard responsive to the new nati~na1
goal of eliminating the discharge of pollutants into navigable waters by
1985. This goal was established by the Federal Water Pollution Control Act

G - I - 2  
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Amendments of 197 2 . Upon completion, the results of the study will be
furnished the States of Illinois and Indiana and local governmental
entities and planning units for their consideration. Such technical
assistance should help the designated agencies substantiate their request
for federal grants beginning after June 30, 1974 by demonstrating that:
(1) “alternative waste management techniques have been studied and
evaluated”; and (2) “that the works proposed for grant assistance will
provide for the application of the best practicable waste treatment
technology over the life of the works-- - “ , requirements established by
Section 201 (g) (2) (A) of the Federal Water Pollution Control Act
Amendments of 1972.

Therefore, the primary objective of the study was to develop alternative
wastewater management systems that would treat 1990 wasteloads, yet still
be capable of being expanded to meet 2020 requirements in the most cost
effective manner. The level of treatment would be designed to achieve a
technical goal approaching “no discharge of critical pollutants” (NDCP)
with major emphasis placed upon plans to meet the higher technical goal .
In addition, system design was to provide the basis for maximizing the
efficient reuse of the reclaimed resources. The study’s plan formulation
process was as complex and elaborate as the problem it intended to solve.
Significant efforts were made to assure that the approach be totally
uncommitted to any specific system aspect; and that environmental and
institutional considerations, together with an cxtensive public partici-
pation and interagency coordination program be an integral part of the
study. Components of the was tewater management alternatives were
progressively refined by integrating the design with the requirements of
the area. Throughout the process, the multiple-use of the water and
related land resources was the predouiinent planning principle. The
evolved was tewater management plans demonstrate (1) the manner and extent
to which the area’s water and related land resources can be effectively
managed in order to meet future water uses and “was te”-oriented functions
and services; and (2) the range of implications, including social,
environmental , natural resources, institutional, and economic that would
be involved in fulfilling the technical goals and satisfying some of the
area ’s water-related requi rements .

The findings of this study do not mean that any of the alternative
plans investigated would be constructed. Rather, the results are offered
as a planning framework from which the area’s decision-makers can select
a system consistant with the national water quality goals and objectives
set forth in the Federal Water Pollution Control .~ct Amendments of 1972(Public Law 92-500). Final decisions as to which alternative, if any , is
best suited to a particular part of the area and most acceptable to the
people is left to the State and local government’~.

C-I- 4



SECTION II - WASTEWATER M~NA(~~-ENT

WATER QUALIIY TEGINI CAL GOALS

To develop and evaluate alternative was tewater management systems
responsive to the new water quality goals, the concept of “no discharge
of critical pollutants” had to be defined. This meant establishing an
effluent (treated discharge) water quality standard; one which would
restore and preserve the integrity and use of the nation ’s waters. The
standard would be representative of the ND~P goal for achieving a
n~ximum but reasonable degree of water purity. Accordingly, a list of
critical constituents and “acceptable” levels was prepared that was more
detailed and more demanding than current standards . Selection of the
constituents and the concentration levels was based on desirable
standards for drinking water, irrigation and livestock waters, and aquatic
habitat. These “effluent” standards actually represented a performance
goal for the design of a treatment facility and characterized the output
discharged into the receiving stream. The basis for establishing the
standard is presented in Section II of Appendix C.

While the treatment goal is similar in intent to the national goal
established by PL 92-500, the effluent standards are not the result of
that legislation. Rather, these standards were established for this
and other pilot studies authorized approximately one year prior to
enactment of the law. Consequently, the specific water quality requirements
do not represent federally accepted or adopted standards.

AVAI LAB LE TEQ-iNOLOGIES

thce the treatment goal had been established , attention was directed
to the methods by which this goal could be achieved. There are three
basic technological approaches which can be used to attain the treatment
standard. These are: (1) an advanced biological treatment plant system;
(2) a physical-chemical treatment plant system; and (3) a land treatment
system.

None of the three are new or unique in concept. The unit processes
of each system can be found in various parts of the nation and the world.
What is comparatively new is (1) the combination of these systems’, unit
processes to achieve treatment desired and (2) the scale to which these
systems would be applied.

I’&st of the se.~age treatment plan ts today either achieve or are being
tçgraded to provide secondary treatment of the was tewater prior to discharge
into nearby water courses. Conventional biological treatment is the
technology most widely used and it basically involves a two-step process.
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The first step or primary treatment phase consists of some form of
mechanical screening and holding basins to remove the trash and
settleable solids. The last step or secondary treatment utilizes bacteria
to consume the organic portions of the wastes. Prior to being discharged ,
the treated effluent is usually chlorinated for disinfection purposes.

The advanced biological treatment system involves the addition of
various biological and chemical unit processes to the conventional
biological treatment plant. The add-on unit processes are desi gned to
achieve removal of specific constituents . C~ the other hand the
physical-chemical treatment system uses the principles of phys ics and
chemistry to accomplish the same functions that the bacteria and other
components perform in biological design. Both of these “plant”
technologies rely on incineration as an integral part of the process
and internal recycling. The land treatment system also adds various
biological and physical-chemical unit processes to the conventional
biological treatment process. The wastewater having received the
equivalent of conventional secondary treatment is sprayed on the soil
by irrigation equipment for the final stage of purification. What is
unique is that the biosystem of both the soil and cover crop provide
the equivalent of the add-on uni t process. Involved are the complex
physical and chemical reactions in the soil, the biological processes
of the soil’s bacteria and fungi, and the natural crop uptake - all of
which form the basis for designing the farmer ’s present fertility
program and cropping practices .

In developing the design of the plant systems, certain basic
assumptions were made. The most important related to the (1) sequential
arrangements of the uni t processes; and ( 2 )  des ign criteria for rating
treatment performance under peak flow conditions. Similar design
constraints were adopted in the land system for relating the application
rates of the pre-treated irrigation water to the performance of the
vegetative cover , soil column , and soil organisms. Detailed discussions
of each technology,  its processes and sequential arrangements, can be found
in Appendix B.

POLLUTANT SOURCES

(bce the standard of treatment was dete rmined , the sources of pollutants
requiring control also had to be identifi ed . There ~crc three major
categories which affected the quality and/or natural background level of a
water course. These were: point sources, i n  pi ac~ sources, and areal sources.

Point sources perta ined to was tewater volumes discharged at a specific
location; be it a collector (pipeline) ~vsteni or stream outfall, included
in this category were controlled waste loads from the various municipalities
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and industrial plants. The critical factor was that the volumes
and waste constituents could be directly related to a specific water user.
Accordingly, the first phase of the study effort involved the preparation
of an adequate data base. The approach, assumptions and findings of
this study phase are sungnarized in Appendix A. The information collected
included : (1) an invento ry of existing treatment systems and their
operating characteristics; (2) projections of future wasteloads by
location and type ; and (3) other pertinent resource data. As such, the
information provided the basis for the planning and design efforts that
followed. The geograp hical location of the population and industrial
projections were kept consistent with the availability of land and local
land-use plans. Moreover, the population projections were broken down
to the township level in order to facilitate the determination of
nunicipal wasteloads.

The second category, in-place sources , was more subtle in that it
involved the physical attributes of the water courses themselves . Of
particular concern in this category were the pollutants that had
accumulated in the stream beds over time. It has been assumed that once
a NDcP treatment system is in place and operation, the bottom deposits,
especially the organic material, will stabilize due to anaerobic action.
There may, however, be deposits or specific constituents such as heavy
metals or toxicants which will require other remedial works such as dredging.
The beneficial effects of the stream’s increased assimilative capacity in
eventually stabilizing these types of pollutants are not known; and related
decisions must be deferred until extensive monitoring has been completed.

The control of areal sources of pollutants was the major differential
between the NDCP and current water quality standards . Prime concern was
the contaminant loading that storm water runoff would contribute to the
area ’s watercourses if not captured and treated. This consideration would
exclude the amount of storm water that naturally infiltrates into the
collection and conveyance sewer systems. It was recognized that storm water
runoff would become a carrier of the pollutants that are typical of the
geographical area involved- be it urban (high density development) ,
suburban, or rural in development. Specific pollutant sources would involve
septic tanks, fall-out of air-induced pollutants, and the commercial
fertilizers used in both agricultural prodi.rtion and the suburban open-spaces
including homes. All of these had the potential of adding significant levels
of critical constituents; enough to temporarily negate the water quality goal
that otherwise would be achieved under the NDCP system design.

STORM WATER RUNOFF

In determining what, if any , portion of storm water runoff had to
be captured , a search was made of published literature and available
study-related data. Extens ive work had been done by the ?~~t ropo litan
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Sanitary District of Greater Chicago (1~ DGC) , the Illinois Institute for
Environmental Quality , and the Department of Public Works for the City of
Chicago in relation to the pollutant loadings of storm water runoff from
coithined sewer systems. The findings supported a need to collect the first
2 1/2 inches of runoff since the flush of contaminants were significantly

F high enough to become a definite point source (outfalls) of pollution,
even under existing standards .

The management sys tern in the suburban areas, however, involved separate
collection and conveyance lines ; thus , constituent loadings of separate
storm wate r discharge were needed . Related studi es pertinent to this subject
were found but th ere were extensive variations in concentration levels . l~’bst
of the variations could be attributed to the time of sampling relative to
rainfall occurrence and/or whether the samples were “grab” samples or
taken on a flow-weighted basis. Consequently, the results of a study for
Ann Arbor, Michigan as reported in the January 1968 issue of the Water
Pollution Control Federation Journal was selected as the basis for this
evaluation . The constituent loadings were reported in the form of flow
weighted annual mean values, i.e., level of concentration correlated to a
rainfall-flow relationship. Three constituents, Biochemical Oxygen Demand
(BOO) , phosphorus, and ammonia nitrogen were selected as the key discriminators
because of thei r impact on the aquatic ecosystem through oxygen depletion
and stream enrichment (a phenomenon similar to eutrophication).

An analysis was done to determine the effects on the receiving
waterways if the storm water was not treated. In this analysis, two levels

• of treatment were considered for the 1990 municipal and industrial projections-
local and NDCP standards. Furthermore, the local standards were subdivided:
one reflecting current standards; the second the most stringent of known
effluent requi rements in the area - reflecting long range local planning
goals. As such these treated discharges reflected the most optimized
(quality) base flow condition that could be expected in the area’s waterways.
Then us ing the typical loading s for the suburban runoff, the applicable
concentration (on a weighted flow value ) of the three key parameters were
determined. The resultant BOD and ammonia nitrogen loadings , determined
using the stream ’s assimilative capaci ty for the 7-day , 10 year low flow ,
exceeded the accept able concentrations levels for not only the NDCP but
both local standards . The phosphorus concentrations were low enough to
justify assuming that additional dilution would maintain the concentration
level acceptable under current standards but unacceptable for NDCP standards .
Based on this analysis it was concluded that the storm water runoff in the
suburban area should be captured and treated particularly if the water
quali ty was to provide for the enhanc ement of fishery and other stream-relat ed
recreationa l opportunities . Similarly , the same concept was applied to the
rural storm water runoff where mana gement concerns would be compounded by the
suspended solids and other constituents more closely related to agricultural
production. Without capture of this portion of the study area’s runoff , the
stability of the aquatic ecosystem could not, in all probabili ty, be maintained.
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REI~ E AND CONSERVATIC!’ OBJECI’IVES

The necessity to capture and treat storm water runoff in itself
imposed two new conditions. First it provided a new source with which
to meet the projected water requirements of the study area. Secondly,
it effected a change in the existing stream flows characteristics and
also provided the potential for land-use changes in the flood plain.
Based on the foregoing factors , it became apparent that the wastewater
management system could serve as a primary vehicle to meet the water and
related land requirements. In essence, a more effective water balance
for the study area could be obtained and multiple usage of both the
water and land resources could be reali zed. In lieu of a detailed water use
assessment, the inventory of needs from the comprehensive studies for the
Upper Mississippi River and Great Lakes Regions were used. Among the
water-based needs cited, flood control, general recreation, fish and
wildlife conservation, commercial navi gation , and water supply were
pre-eminent. These needs served as the basic framework for evaluating the
potential reuse and redistribution of the treated water.

The potential for meeting the projected water supply requirement
was primarily a problem associated with the Illinois portion of the study
area. The Indiana portion has no constraints imposed on its use of Lake
Michigan waters. As a result, attention was focused on the costs and
energy demands required to meet the Illinois usage. Also involved were
the institutional constraints of the Supreme Court decision and the
possible necessity to either change the present withdrawal allocations
or reuse the treated water.

The opportunity also existed for the recycling and reuse of the
residual by-products (called sludge) generated during the treatment process.
The constituents removed by the treatment facilities are actually the
consumptive wastes from the municipal and industrial usage of our natural
resources and agricultural products. The method of recapture and potential
for recycling the nutrients, however, varies with each of the three
treatment technologies . Therefore , the cos ts , socio -envi ronmental,
institutional and resource implications were assessed for the recycling
options available with each technology.

Another possibility for resources conservation was the multiple-use
potential inherent in the physical layout or design of a system component.
These synergisms or add-ons represent an opportunity to meet other area
or regional needs with significant savings in costs and resources . In
some cases the system provides the resource base with which the dual
benefi t can be readily attained. In other cases , the potential for
achieving the dua l benefi t is enhanced, but additional resource commitments
are required. In both cases addi tional inves tments although at a lower
level are needed but the opportuni ty for realizat ion is greatly improved.
~bst of the potential for the synergistic gain are dependent upon the
technology involved but a few are affected by other svs tern components .
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SECTICN III - ALTEI~ ATIVE SELECFIa~4

STRATEGY C(I~SII~RATIQ’JS

In compliance with the study ’s technical goal and congressional
directives, since reinforced by PL 92-500, major emphasis was placed
on the design of alternative systems to meet NDCP standards . At the
same time, it was considered necessary to formulate plans to meet
current standards . The latter would then serve as a comparative base
for evaluating the socio-environmental , institutional, and resource
implications associated with the national goal of NDCP standards.

The plans to meet existing water quality standards and guidelines
were predicated on (1) accepting those improvements which were at or
near the drawing board stage as firm elements of the base plan; and
(2) examining the State and/or local proposals for future implementation
and modification of the existing system. These inputs provide the
basis for establishing the area ’s present planning goals for wastewater
management. This plan in turn was extended to meet 1990 and 2020 conditions.
In this way the study could provide an immedi ate benefit by identifying
opportunities for improving current plans without adversely impacting
on the on-going programs.

To insure a compatabili ty with present planning efforts , the current
plans for areawide was tewater management were used as the basis for
structuring the NDCP alternatives. The plan-formulation process used

• to select the NDCP ~Jternatives retained for final study was divided into
three stages . The fi rst stage was used to help establish pertinent
planning and design parameters in regard to an alternative’s functional
components. The functional components of each alternative were designed
to treat the 2020 was teloads . This provided an insight into the
management and operational problems that the area would eventually face .
As such, it also provided a planning framework wi thin which to shape the
1990 systems . The second stage involved a redirection of the design
effort and basis for assessment. As a fi rst step, all of the alternatives
retained for further study were redesigned to treat the 1990 wasteloads .
Where economies of scale and construction dictated , however, the 2020
requirements were retained as part of the system design. In addition ,
attention was focused on the resource commitments associated with each
alternative and the resultant socio-environmental, institutional and
economic implications . This latter information then was furnished to
the public with an intent to determine their viewpoints and preferences .
The third stage involved a further refinement in design of the system ’s
functional conponent-~ and a more in-depth assessment of the alternatives
retained for final study . A detailed discussion of the plan-formulat ion
process is presented in Appendix C.

G - I I I - l



ARRANGEMENT OF F1JNCFI(~ AL CO NNfl

The components of the various alternative systems were one of the
bases for evaluation by the other three study elements, namely the
socio-environmental and ins titutional evaluators , and the general public
including the citizens advisory committees and other study participants.
The engineering, operational and managerial aspects also were assessed to
determine the consumptive demands on the total resources of both the
study area and the outlying area of influence. Discussed below are the
major design and planning considerations that were utilized for the NDCP
systems during the final stage of study. The presentation concentrates
on those factors that ultimately became the focal points for evaluation.
More detailed information on these aspects are presented in Appendix B.

COLLEC~IC?4 AND Ca~wEYANCE SYSTE~~
For the purpose of design, management of the storm water runoff in

the entire C-SEU1 area was divided into three categories: urban, suburban,
and rural. The storm water was to be captured and treated in sufficient
degree to preclude the discharge of critical pollutants to the area’s
watercourses. To achieve economies in sys tem design, the storage capacity
for the runoff was increased and regulated pump-out employed to reduce
the capacities and costs associated with the treatment and conveyance
f~cilities.

Designs of the collection and conveyance systems differed for the
urban, suburban , and rural areas. In urban areas where the municipal,
industrial, and storm wastewater were coni ined, the flows were conveyed
to treatment plants by large underground tunnels . This was the least
disruptive from a socio-environmental s tandpoint and in the long-run the
most cost effective in providing water quality and flood control .
Storage capacity was equivalent to 2.5 inches of storm water runoff.
Figure G-III-l shows the cot±ined sewer area of the urban portion in the
C-SEII4 region, and Figure G-III-2 the basic concept of urban wastewater control.

In suburban areas , storm water was collected separately and stored in
surface ponds or deep pits, depending on land availability. The storage
capacity provided was equivalent to 2.85  inches of runoff. Retention of
the runoff would vary with the duration and intensity of the storm involved,
however, the impoundments would be drained within a maximum of 60 days.
Figure G-III-3 shows the basic concept of suburban storm water storage and
the potential for incorporating restrictive recreational opportunities into
Site design. To achieve system economies, these storage sites were widely
dispersed . This , in turn , should provide direct relief to local suburban
collection systems and help reduce water damage problems caused by flooding
and blocked drainage conditions . The captured storm water subsequently is
conveyed from the storage areas by gravi ty or force mains to access points
where it is coniined with other wastewater. The access points either adjoin
a treatment plant or are interconnected with a larger conveyanc e system
leading to a regionalized treatment fac~1ity . 
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The most signi fican t from a multi ple-purpose use potential was the
storm water system for the rural portion of the study area. Suitable
retention capacity was included to provide not only an effective flood
reduction but also a restricted water-based recreational program. The
basic modular approach was (1) to utilize natural topography, supplemented
as necessary by pit excavation and dike impoundments adjacent to the
stream, and (2) to capture and regulate the storm runoff so that it can be
subsequently treated by the land treatment process and irrigated on adjacent
agricultural lands. A schematic diagram of this storm water management concept
is shown on Figure G -I I I -4 .  These management sites were distributed throughout
the rural areas . Within a typical local watershed , the permanent pond
would occupy only 5 percent of the area and the irrigation site(s) some
12 percent . The remaining 83 percent would be the tributary area providing
runoff to the pond. The tributary acres will have essentially the same
land use as they now have and their use will be consistent with good land
conservation practices in order to prevent increased levels of suspended
solids , nitrogen and phosphorus from being discharged into the C-SE LI’-1
waterways. Grass waterways will be installed as part of the recommended
conservation practices and used for conveying the surface runoff to the
storage pond.

TREATh-ENT FACiLiTiES

TWo factors are involved in the location and design of the facilities.
While the physical layout and faci lities do differ , the performance level
for all three advanced technologies are comparable and, for all intents
and purposes, achieve the same treatment goal. Utilization of different . 

-

unit processes, however, make it virtually imposs ible to achieve identical
levels of constituent removal. The advanced biological and physical
chemical technologies use a series of buildings , tanks and other facilities
similar in appearance to exis ting sewerage treatment plants . Unlike the
two plant technologies , though , the land treatment system has a significantly
larger requirement for its physical (acreage) layout. It is the acreage
requirements for all three technologies that are of concern since they
will directly affect the land uses within the area where the facilities
are located.

The second factor concerns the volume of was teload to be treated by
the regional facilities. This will vary with the water quality goal under
consideration. Most of the area’s industries presently discharge their
wastewater into the watercourses rather than municipal sewers. This
requires on-site treatment. In an effort to minimize this Cost, these
industries , particularly the major water users , are recycling the water used
in the manufacturing process. This, in turn reduces the amount of water
used and the cost of treatment. This trend is expected to continue as the
water quality treatment goals are upgraded. To achieve the equivalent of the
higher NDCP goal , however, the cost of industrial pre-treatrnent will have

111-6
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to be materially increased some 40 percent. This will require industry
to reassess the extent to which it must provide on-site treatment. There
are potential savings possible particularly if industry was to discharge
its recycled wastewater into the regional system. If this was done, the
gross cost to industry and the regional system would either approximate
or be less than what industry would incur by itself. Under this situation,
industry would still be required to pre - treat its wastewater but would
rely on the regional treatment p lant to provide “final” treatment. In
this case the added cos t incurred by the regional system would be recovered
by user fees chargeable to industries. The magnitude of this added cost
would vary , dependent upon the treatment technology used by the regional
entity. This concept has been incorporated into the design of the NDCP
alternatives .

SLUDGE MANAGEIVENT

TWo sludge options were retained for consideration during the final
stage of study. These involved the basic recycling concepts of agricultural
usage (option 1) and land rehabilitation (option 2). The sludge from
the Advanced Biological and Land Treatment systems can be used as a fertilizer
and humus builder since they contain much of the organic matter and
nutrients removed from the wastewater. C*i the other hand, the sludge from
the Physical-Chemical process is rich in lime but the nitrogen and the
organic matter have been lost by incineration. Consequently, it can only
be used as a soil conditioner and pH control. However, two factors , the
first a planning constraint and the second a design criterion are worth
noting. From a planning standpoin t , it was decided that where effectively
possible, sludge should be utilized within the State boundaries where it
was generated; primari ly in respons e to the institutional concern over
inter-state problems. This philosophy has been incorporated , consistent
with regional considerations, into the sludge management schemes for all
alternatives . The design criterion involved the sludge (residual
by-products) yield per million gallons of wastewater which became a
major differential between each of the three technologies . The most
signi ficant aspect involved the resultant land requirements as affected
by the reuse potential and application rates permissable in the effective
disposal of the sludge.

WATER MANAGEMENT

Based on the municipal and industrial projections and the selected
storm water control , it is estimated that the area would have to ultimately
treat some 4 ,080 million gallons per day (1.IGD) by the year 2020. This
fi gure excluded sys tem losses due to leakage , and represented proj ected
treatment requirements. The wasteload, however , was based on projections
of water usage by all sources. The domestic and commercial wasteloads
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were projected to r oaL h the equivalent of some 1300 MCD. At the same
time the industrial flows woul d amount to only 1205 MCD. The industrial
flows reflected the current t rend of reducing water intake by internal
recycling and discharging the “blow-down” into the municipal system.
System design and costs are based on the assumption that sufficient
pre-treatment of the ind~L~trial ~.asteloads is provided on-site to meetinflow controls for the collection and conveyance sys tems . Runoff
from the urban-suburb an are as which would be captured and conveyed to
the treatment plants was estinuted at 1,125 MCD. M additional 450 MCD
of storm water runoff would be captured and treated in the rural area .
Within this long- range framework , the 1990 treatment requi rements total
some 3,650 MCD.

The most signi ficant constraint to des igning a regulated water
regimen was the result of tae U.S. Envi ronmental Protection Agency (USEPA)
concern over the potential interjection of dissolved solids into Lake
Michigan. The preliminary reaction of that agency was based on the
non-degradation provisions ot the water quality standards and the recent
United States-Can adian a g r e ;m m t  which expresses a need for dissolved
solids control . Recognizirw~ that the dissolved solid levels of both
water quality standards ar e ni ghcr than the “natural background level”
of the adjacent portion of Lak e ~1ichi gan , adjus tments were made to conform
to the current “return ” re~ i i ~en now in effect. This meant constraints for
the Illinois portion of the stul y area as opposed to the Indiana area.

Two water reuse options were considered in the design of the NDCP
alternatives . The in-s ereain flows were common to both options and were
adjusted to reflect a comparable relat ionship between technologies
and alternatives; one which woul d tend to maintain a higher leve l of
recreational potential. The reuse options also were used to analyze the
implications of the U.S. Sup ren~’ Court decisions relative limiting the
Ill inois diversion of Lake Mich igan waters for multiple usage . With
attainment of the NDCF’ standard and the availability of treated storm
water , the potential for reallocating the useage of the restricted 3200 cfs
to meet proj ected water sup p ly and in-stream uses was assessed. Consequently, -Jthe reuse option s were structured to evaluate the implications of using
Lake Michigan water to meet the area ’s needs . In one option the withdrawal
was limited to 3200 cfs ; the ot h e r  had no such limitation . The purpose was
to focus on the problems that could ~ace the C-SEU1 area in the future .
Under the option limi ted 1w the 3200 cfs constraint , the C-SELM area will
face the necessite to ~ use its treated wate r in order to meet the
projected and desired r~~ui re:K’nt~..

1)E SCkI Vt 1 ~ OF ALTEI~NAF1~1ih

The fol lowir i~’ is a b r i c i  descri ption of the five alternatives retained
for final  study . A more detai led presentation can be found in !~ppendix U .
Selection ot these fi ye wa s ha~ cd on provi ding as much info rmation to those
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who ultimately have the respons ibility to develop plans to meet the new
national goals for was tewater management. Since Congress had underscored
the necessity to evaluate all avai lable technologies , it was decided that
at least 3 alternatives , each involving a di fferent NDCP technology should
be evaluated. Furthe rmore , one alternative was designed to meet current
treatment standards . The detailed asses sment of this alternative would
provide information relative to on-going and near future program commitments
at the local level. At the same time, it would serve as a reference base
and facilitate a comparison between water quality standa rds , thereby
providing other interested Federal , State and local agencies information
as to th e implications of going to such hi gh effluent standards as were
adopted for this study . Consideration also was given to retention of at
least one alternative involving a coniñ nation of advanced treatment
technologies . This would tend to underscore the inherent advantages and/or
disadvantages of different system balances, particularly if designed from a
geographical and was teload standpoint. .~\t the same time efforts were made
to maintain as much flexibility in system design as is possible, by using
options as add-on considerations . This applied to the functional aspects
of a system component (sludge management), such basic policy issues as
withdrawals from Lake Mich igan , and the potential for synergistic programs .

REFERENCE PLAN

Alternative I reflects the study area ’s present p lanning goals for
a regionalized was tewater management system. There are some 64 treatment
plants included in this p lan . This represent s an extensive reduction from
the some 132 plan ts of 1 MCD capacity or greater , p resently in operation .
The 64 sites, as shown in Figure C-Ill-S were based on the nunber and
locations contained in existing regional plan s , extended to meet 2020
conditions. As such the alternative represents a screening base with which
to compare the four other alternatives which are desi gned to the hi gher
NDcP water quality goal and reuse considerations .

The regional treatment plan ts will meet the current effluent (plant
discharge) and water quality guidelines (for receiving streams ) for
Illinois and Indian a respectively.  Moreove r , the level of treatment will
vary , depending upon the receiving stream . In general , those plants
discharging into streams t r ibutar y  to the I l l inois  River are desi gned
to provide the equi valent of secondary t reatment . (~ st reams tributary
to Lake Michi gan , a h i g h e r  level of treatment is achieved .

The exis t ing or proposed col lect ion systems in all  areas would be
ut i l i zed , wi th con sol idat ion achiercd 1w connecting conveyance systems .
No t reatment of stonn wa t er  runof f  is achieve d other than in areas
serviced 1w comh m e d  sewers , ei them pros cat  ly aii 1 1or p roposed .
is a redistribution of the t reated wa t er  provided , as per e x i s t i n g  plans.
Thms would adversely i l f e c t  11w i q i w i t  ic ecosystem et  ~orne streams in
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dry periods since many are presently dependent upon existing treatment
plant discharges for their low flows. ~Vithout the availability of stormwater, there also will be problems in meeting future water requirements
and additional resources and financial commi tments will be needed.

The sludge management system reflects the current trend of disposal
by recycling the sludge as an agricultural fertilizer and hunus builder.
However, some reclamation of surface mined I aiii is included where current
arrangements exist. To insure that the s lu d r e  pre~ er~t s no health or
odor -related problem , the process design requires stabilization by
anaerob ic biological digesters. A comparable const ra in t  in one fo rm or
another is used in all the other a l te rna t  ivo. - ~~~ Th e sludge produced
in Illinois is utilized in Illinois and t~~~t p ioduccM in Indian a , on
Indiana sites.

~~YSICAL-(EEMI CAL TREAT TJ’ PL-\N

Alternative II utilizes a pure Plo s c l  -Clienucal : ocat process
to achieve the NDCP water quality goal. i ’li ~~rt i t t -  33 plants l ocated
throughout the study a rea as is shown I’1 I i~~ure - T J 1 . fl~e number ofplants refl ects an intermediate leve l ft oconoimu es o~ ~ca1e tha t  can he
attained through regionalization of a t m *-~ ~ p lant tt haL lo~v .

As previously noted, incineration is an i : .t -~~r a l  a i t  I the
treatment process. This serves a dua l ;w 1 i e t -  :v c l i ng  of t he  treat-
ment chemicals and a partial removal ul n~ . t ~ i 1on 1 a t i ~~ e~ . As a
result, there are considerab le chemicals ~u iJ j a r t  i .  m 1 . t e ~ i~~~L } i a I~~ed
into the air. These discharges meet curi eat a i r  e:’ , l s s i u a  standa rW-
established by the U.S.  Environmental I m u t  ci ion \gcr icv I H I \ )  except
for nitrogen oxides. Unfortunately, ~~~~ t oo  ~lo~~ is inadequateto maintain the level of nitro gen oxide ~- i~ t h i n  ~~~~ : table limits .
Unless this problem can be overcome , some - t h c I  un i t  process to romove
nitrogen such as a biological process will hav e t o 0 used. I f  this is
done, the sequential order and comp lement iry unit p rocc~-ses used to
renx~ve the other constituents would have  t u  be Jh~ n~ e l . The result
would be that the overall composition of t r e a t n k l i t  would change to one
closely approximating an Advanced Biolog ical t m ~~a t n m i i i t  system .

ADVANCE D BIOLOGI CAL TREAT~~N 1 PL~~

Alternative III utilizes some 1 ;md v anLcLi  P m  o lc~~i oa1  t reatment plants
to achieve the NDCP water qua l i ty  goal. Ihe  Iocat L ) Im ot these plants
are shown in Fi gure C-I l l  -7 . Ib i s  numbe r ol p l a i t represent s the
nExinum level of regionali zat ion cumis i dot  ~J oh cit  ; mpt uiio from a combined
economic, management and s o c i o - d n v i r o l : c ; al i- t ~ i~d 1~~ i t .
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Unlike the physical-chemical process , the advanced biological

sys tern can make ful l and effective use of those maj or plants which
otherwise would be abandoned and foregone with regionalization.
Conversely , a similari ty does exist in that incinerat ion is also part
of the advanced biological process . However , while chemicals and
particulates are discharged into the air, the air emissions do comply
with current USEPA standards .

LAND TREAThENT PLAN

Alternative IV involves the use of some five, non-contiguous land
areas outside the study area to achieve the NDCP water quali ty goal .
The location of the five areas are shown in Figure G-III-8. The areas
shown merely indicat e the geographic limits within which the actual
land treatment sites (irri gation fields and lagoons ) would be locat ed .
This plan represents still another maximum level of regiona lization
which could be considered but , unlike the other alternatives, involves
the inter-s tate trans fer of was tewater for treat ment .

In the design of this system the wastewaters for the study area are
conveyed to the land sites for treatment and subsequently returned for
reuse. Under this plan all of the treatment plants in the study area
would be abandoned, at which time most of the lands could be reclaimed
to meet coninunity needs. Ch the other hand, the outlying agricultural
community would be asked to commit an extensive amount of their lands
for the sys tem needs .

Before this plan could be implemented , both States and the agric ul-
tural counties must be willing to partici pate and integrate the system
requirements int o thei r land use plans .

ADVANCED BIOLOGICAL-LAND TREATMEWr cct~EiNxr Ias PLAN
Alternative V combines the 5 major Advanced Biological treatment

plants of Alternative III with a reduced scale of the 5 land treatment
sites of Alternative IV. The graphical layout of this plan is shown
on Figure G - I I I - 9 .

The advanced biological plants treat approximately two-thirds of
the total was tewater voitme . As previ ously indi cated the Advanced
Biological treatment plan ts would discharge chemical and particu lates
into the air but the air emission would meet current USEPA standards .
The remaining third of the was tewater load is transported to the five
land areas . Because the voitme to be treated is significantly less ,
the land sites are greatly reduced in size.
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There is no inter-state transfer of wastewater for treatment and
like all other NDCP alternatives except IV , the sludge is used in the
state where it was generate d. Again the outly ing agricultura l conuaini ty
would have to be willing to incorporate the land tr eatment sys tem into
thei r land use plans . However , in this alte rn ative , the was tewater to
be treated would essentially cone from the suburban portion s of’the
metropolitan area .
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I~I~~ IV - RES~IW~E IMPLICATIa~IS

FRA!’IEWOPK FOR ASSESSMENT

The alternatives retained for final study have been purposely structured
to focus on those planning and policy aspects which had to be resolved before
the States and local interes ts can make a decision as to how the total
needs of the are a , including was tewate r management , can best be met.

The degree of reg iona lization feasible for consideration regardless of
the treatment technolo gy used , has to be addressed . Concurren t with this
decision are the related issues of: the water balanc e and use of Lake Michigan;
the sludge management program; and the degre e of synerg istic potentials
capable of being achieved or foregon e, dependi ng upon the component
arrangement being considered.

The total resource commitments associat ed with the alternatives also
have to be evaluated. These data are required to further differentiate
between the alternatives . Resource consumption associated with each of the
technolog ical processes has implications beyond the local level. At the local
level , the area resources of land (required) , people (affected or displaced) ,
social well-being (human dimensi on) and costs are basic considerations . At
the regional level the competitive demands induced by the wastewater system
on such growth factors as energy , chemicals, labor skills and land-use have
to be identi fied and the causal effects scaled. Finally an assessment had
to be made of the national implications of both the foregoing and the
capability to meet those needs that contribut e to the nation ’s economic
development and the national envi ronmen tal quali ty goals .

In addi tion, the ins ti tution al prcb lema associat ed with the alternatives
have to be identi fied to de termine the practicali ty of the planning effort .
Concurrent with this evaluation is the need to determi ne the public reaction
and attitude to each alternative .

To accomplish the above , the resource commitments , engineering data ,
and costs associated with each alternative and the individual component s
were detennined. This information then served as the basis for an independent
evaluation of the socio-environ menta l , institutiona l and economic in~ acts
involved.

RES(XJR(I CCt~SU?4~TIC1’4

The resource consumptions associated with the design and operation of
the five alternatives and options were divided into two broad categories :
energy demands and chemical consumptions . Land requirements which had
corollary socio- envi ron nenta l implications ~~ re evaluated separately .

G -IV- l



The ci~u rgy demands included the electrical energy requi red for the
collection and conveyance of the was tewater to the treatment facility
(plan t and/or land sites) and the redistribution of both the treated

I~ate r and the sludge accrued during the treatment process . The second
source of ener~v demand was the fuel required for incineration as part
of the t reatment process. Natural gas was the fuel used in this latter
assessment because of its minimal impact on air pollution. The other
category , chemical consumption , reflected the various key chemicals required
for the daily operation of the three technologies . The chemical requi rements
of the three technolog ies were firs t determined on a unit volume (100 ~4)
of ~a -  tewater to be treated and that was used to evaluate the daily chemicals
re~4uIre!nent - - for each of the alternatives.

ii CrRICAL ENE RGY

The electrical energy requirements associated with each of the five
alternatives ’ functiona l components and options are shown in Table G-IV-l.
The consumptive demands are expressed in terms of average daily requirements
to indicate the scope of impact involved. Of basic concern is the
di ffe rential in power required between the land and the two C-SELI’1
advanced treatment plan t technologies ; arid the impact that this base
(constant daily) load will have- locally , regionally and nationally .

Clean-up of the stream-related quality is but jus t one of the nation ’s
pol lut ion problems , hut it alone will induce a significant power demand.
The NDCP plant technologies will superimpose app roximatelv 3. 5 times the
power demand that the current water quality standards will requi re . This
dil ferential amounts to an average of some 7 , 500 megawatt-hours per day
for 1990 alone. For the same time period the land treatment system requires
almo st  double the power leve l needed for the plan t technolog ies and nearly

times the level requi red for the current quality standard. The two-fold
increase is basically attributable to (1) the power load at the land treatment
si te , l i f t i ng (pumping) the was tewater from the conveyance tunnel into the
treatment lagoons and thence for dis tr ibut ion to the field irri gat ion
are~t s ;  and (2) the power demand for the return and redistribution of the
t reated water to the C-SE W need center~ .

All of th e ci ted power needs are primari l y for the operations of the
live a l te rnatives . A secondary level however is also implicit to the

•u~alv ~- i s . This latter category would involve the energy demands for the
supportative ta~k~ such as the manufacturing of the chemicals used in the
process des i gn. Prel im ina ry assessments of these secondary demands, some
of ~‘.fiich are presented in Appendi x B , indicate that while the comparative
impacts are not is signi ficant as the pr inia rv leve ls , they do represent an
addi tional de~ond on the nation ’s ene rgy base. i t  should be noted that the
secondary power demands are almos t totally related to the plant and not
the lan d tcdinologv .

he impact of the prima ry powe r needs ire translatable into different
categories , depending upon the socio-political level being considered . At
the local level , the inc reased d~~I 1aiId associated w i t h  the alternati ves will

G-IV -2
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superimpose an added priority demand that will conflict with the industrial
needs of the area. This assumes that the residential demands would have
top priority . As pointed out in a letter from the Chicago Regional Office,
Federal P~~er Commission , (See Annex A) residential customers use less
than one-third the total electricity generated; the remaining two-thirds
being used for industrial and commercial application. Thus the required
net demand could conflict with projected economic growth patterns arid
rates. This near-future and long-range constraint will impact generally
on the job ~~portunities that normally would be expected to occur from
current gri~~th trends. The degree of impact, however, will depend upon
regional and national considerations.

The regional impact will be reflected in the success tha t the power
companies have in developing new power plants as an extension of their present
system . There are three ‘Power Supply Areas (PSA) ”, so desi gnated by the
Federal P~~er Commission that would be involved in meeting these needs .
Ck~e, PSA l~, encompasses all of Indiana and as such includes the three
cotmti es within the study area and the four outlying counties wi th in  the
area of influence. The two others, PSA 14 and 40, are responsive to the
four Illinois counties within the study area and the 8 outlying Illinois
counties. The program to meet the power needs will induce several concurrent
impacts:

(lj It will generate an extensive investment progr am that in turn could
affect the money and construction markets and the consumer in ternis of
higher utility rates.

(2) It will require resolution as to types of fuel (nuclear and/or
fossil) to be used and the sites whereon the power plant are to be built.
Both of these factors involve allied environmental concerns such as air
and water pollution as well as land commitments.

(3) It will increase the power level that would be required during
the next 20 years . Since the quality of life and the use of energy are
interrelated, the region’s supply of power must be balanced to meet the
total range of needs. This would require commitments beyond just the
environmental concerns.

The national impact will primarily be two-fold . The fi rs t impact wil l
be that the upgrading of the water quality standards will impose a new
level of demand on the nation ’s power base; the magiiiti~le vary ing si gni fi-

C cantly with the teclmology and management options considered. The second
impact will be reflected in the need to review current policies and determine
the extent to which the envi ron mental and other competitive power demands
will be met. Concurrently, technologica l research should be encouraged to
help meet the potential energy drain. Improvement s in generation effi-
ciencies as a means to conserve our natural resources , and seek ing new
methods and fuel sources for generating electrica l energy are examples of
specifi c scient i f ic  research areas. In addi t ion adjustments in national
policy to facilitate the import and use of accept able fuels , therel)y
supplementing the nat ion ’ s exist ing resource base should he considered .

G - I V - 5
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(JIl-IER CCX~SUWI ’IVE RESOUR(I REQUIREMENTh

Natural gas as an effective fuel source together with the ior
chemicals required for the various alternative treatment processes i-~cx
also quantified . As with the electrical energy, the resources impli~ ationsare signi ficantly greater for the NDCP alternatives as opposed to the one
responsive to the e cisting quality standard. The one exception , ll owcv er ,
is the land treatment technology which imposes a comparable if not lesser
resource demand than does the present, conventional biological tr catiaont
process.

The local, regional and national implications of the natural gas
requirements as show-n in Tab le G-IV- 2, are generally the same as those
identified for the electrical power demands. C~ie main differential C X I St S
and that pertains to natural gas as an available fuel. As is poin ted out
in a letter (see Annex A) from the Peoples Gas Li ght and Coke Company , a
main area distributer, the Gas Industry does not have adequate supplies at
the present time to meet the increasing consumer demands. Furthermore , the
lack of new supply sources, the curtailment of existing supplies , and the
increased demand for natural gas to meet the stringent air pollut ion
controls have necessitated concerted State and Federa l gove rnmental
actions to seek a “priorities of service” method for allocating the available
gas supplies. The proposed rule making would designate Boiler I ucl Use ,
the need pertinent to this study, as the lowest priority use of natural
gas. This decision, if retained, would have serious impact on thc p lan t
technologies . Alternative fuel sources would have to be obtained and ,
because of the potential air pollution problem, the cos t of these systems
would increase if only to meet current and proposed air emission stuidarJ~ .
Conversely , while the land technology does not utilize natural gas as part
of the treatment process it does impose a secondary and c ompara ti vely minor
demand for drying of the crop production. Even so, the added demand wi l l
compound the fuel prob len~ already facing the fa rming community and
further underscore the priority of use issue, though this time in relat ion
to agricultural-related needs. The major factor again will he the
availability of the fuel itself. ~iile the problem has a long-rangepotential for technological assistance in c reating synthetic fuels , the
immediate near-f uture solution involves the national import of alternative
fuels such as crude oil.  This in turn , has an impact on the nat i on ’s
trade balance , the world market va lue of the dollar , and , in the casL  o~one alternative, the export of oil from the “M askan \orth Slop e’ , an
environmental issue . Moreover the cost to both the nation and the
consumer will be reflected by the competitive usage of ti-ic gas or iue l
oil and this will extend beyond the cos t increase for the treatment
technology .

The an~ unt of chemicals required for treatment was not considered a
si gnifican t discriminator as such . There should he adequate c t ; ab i  lity
to meet the required demand sh~~’n in Table G - T V  -3 , and the reg iona l

I. _
_ _ _ _ _ _ _ _ _ _



Table G-IV- 2
Fuel Needs (Million Cubic Feet/Day)

(Natural or Synthetic Gas)

Alternative I Alternative II
Time of Need Ill. m d .  Total Ill. m d .  Total

1990 - - - 131 23 156

2020 - - - 161 28 189

Alternative III Alternative l\
Time of Need Ill. m d .  Total Ill. m d .  Total

1990 71 14 8S - - -

2020 87 15 102 - - -

Alternative V
Tine of Need Ill. m d .  Total

1990 50 11 61

2020 55 10 60
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transportation network has the capacity to accommodate the inc reased
cc~nnodity movements. The more important implications were associated
with the secondary aspects of manufactu ring (energy requi rements) and
the consumptive rate imposed on the nation ’s resource base . The first
impact , pr eviously discus sed will tend to compound an alread y existing
problem . The second has a long-range prob lem potential , particularly
when considering what this and other concurrent demands could have on
the depletion rate of the nation’s natural resource inventory. A converse
but again indirect impact concerns the agri -chemical industry . Both
the agricultural utilization of sludge and the land system ’s recycling
of nutrients throu gh irri gation will have the potential for red ucing the
demand for commercial fertilizer. However, the inherent potential for
stiimalating agricultural production could result in a concurrent
increased demand for those chemical insecticides and herbicides now
being used.

AREAL RESWRCE IMPACT

The impact on the area ’s natura l resources was also quantified. As
before the quantification was done on a comparative basis in an effort to
develop another level of differentiation between alternatives . Primarily
though , this portion of the evaluation concerned the treatment technolog ies
and thei r effects on the area ’s water, air and land resources.

AREAL WATEI~ AYS

The impact on the area’s waterways are assessable from two diff erent
categories of concern. The fi rs t category involves water quality considerations
and the fac t that the alternatives desi gned to achieve the NDCP standard
will markedly improve the aquatic ecosystem. The improvements will be
reflective of the more stringent level of treatment required for a wider
range of key cons tituents . Also inheren t in this consideration is the
fac t that a significan t portion of storm water runoff would be treated ,
thereby reducing the incidenc e of interim stream quality degradation.

The second category concerns the opportuni ty that the capture and
treatment of storm water runoff provides for adopting a balanced flow reg imen
more responsive to meeting the are a ’s water needs. Not only will there be
an inherent reduction in the frequency and depth of flooding but a
concurrent potential for increasing the lc~~-fla.~ stream regimen. This in
turn will enhance the potential for multiple in-stream usage and also provide
an improved (water) resource base for supplemental related land developments
such as recreational and envi ronmenal stream corridors or commercial facilities
requiring water frontage . The extent to which this category of enhancement
is achieved, however , is contingent upon local decisions regulating flow
distribution and stream usage. Further implications of this particular
aspect are discussed in more detail in subsequent portions of this appendix.
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AIR QUALITY

The differences in effects in air quality induced by the treatment
processes here of concern to the socio-environmental evaluators. The
resultant air emissions from the incineration phase of the Advanced
Biological and Physical-chemical processes were considered a potential
detriment to the area ’s total envi ronment and life chain. The extent
of this impact , however , depende d upon the constituents and concentrations
of the emissions , particularl y the sulfur dioxides and nitrogen oxides .
Both of these constituents can be “burning type” irritants once inhaled.
Furthermore, any air inversions could trap and concentrate these smog-
associated emissions- enough to be considered a problem in densely
populated areas . Based on the foregoing, it was concluded that the
discharged quantity of these chemicals as well as the particulates were
the key factors for di fferentiation . The total discharge expected to
be experienced for each of the five alternatives is presented in Table
G-IV-4. ~iihi1e all technologies were designed to meet current USEPA air
emission standards , presen t technology is inadeq uate to maintain the
level of nitrogen oxi des within acceptable limits for the Physical-
chemical process only. ~breover, it should also be noted that the
implications of these discharges on the ambient levels within each
particular geographical subarea were not determined. To do this would
requi re a detailed assessment of concurrent discharges from other
near-by sources. This, as well as an evaluation of the secondary effects
from the energy production required for each alternative, were considered
beyond the scope of this study.

- 
- Other concerns such as odor and aerosol concentrations were generally

considered minimal. Both problems are associated with the plant processes
of Conventional Biological and Advanced Biological as well as the land
treatment systems. In all cases, the odor problems can be controlled with
the use of mechanical aerators. Q~ the other hand, the intensity of theaerosol problems are greater for the cited plant sys tems because of the
comparative short retention time involved in the aeration process. The
retention time (relative to surface acres) for the plant processes range
from 3 to 6 hours as opposed to the 3 to 5 days requi red for the aeration
lagoon of the land system. The time variant for the land treatment system
reflects the volume fluctuation caused by the storm water runoff, some
1.5 times greater than the thy weather flow . Thus , to accomplish the
same degree of biological treatment, the plant processes must employ a
more intens ified aeration system and utilize greater microorganism
concentrations. This results in a far greater aerosol concentration for
the biological plant process. Even so the aerosol concentrations are
within normal operational guidelines associated with plant treatment
processes and therefore, were not considered a pertinent discriminating
factor. Additional aerosols will be generated by the field irr igation
system of the land treatment process . But again , the resultan t will be of
minor concern because of built-in design control of droplet size.

C- IV- 10
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LAND REQUIRE~EWIS

The land req ui rement s were considered one of the most important of the
differentiating criteria. Any commitment as to use will directly affect
the social , environmental and economic phases which together comprise the
life-style of not only the study area but also the surrounding counties.
Withcu t exception, all of the alternatives concerned with the t reatment
of C-SEJJ4 wastewater will have an impact on the adjacent outlying area.
However , the extent (magnitude ) and nature (acquisition or contractual
arrangements) of the impacts varied considerably between alternatives,
primari ly due to the treatment technology involved. Based on the
foregoing, the land impact analysis was divided into several parts:
the nature and extent of land commitments associated with the functional
component of each alternative system; and the location of impact, i.e.,
inside and outside the study area.

Four basic planning and design considerations were adopted that
warrant specif ic mention.

1. The collection, conveyance, and redistribution systems in both
the urban and suburban portions of the study area were specifically
located within the public rights-of-way to avoid unnecessary land
commi tments . At the same t ime , the use of tunnels was empl~~ed,where
f l ow volumes warranted , to minimize the social disruption that generally
occurs during the construction phase.

2. The management program for the storm water runoff was constrained - -

to fit into the current and projected land-use patterns. The urban
storage requirements are designed to ut ilize either existing quarries or
pit excavations . Therefo re , the impact of this component on land-use
patterns wil l be minimal. The suburban storm water storage, however, will
require the purchase of land for the types of storage facilities feasible
for consideration. Two types of storage are contemplated: shallow pit
storage in areas where open space is still available; and mined storage
where land is totally used for suburban development. As will be discussed
later, both types have multiple-use potential. The rural storm wate r
management system represents an integrated but miniature-sized land
treatment system. As such , and also because of its mul tiple potential,
the lands required for the storm water detention reservoirs are purchased
while the lands irrigated as part of the rural treatment process are
retained in private ownership through the use of contractual arrangements .
‘i he collect ion sys tem for the storm water runoff would essentially consist
of on-fa rms di tching and grassed drainage ways - b oth of which are an
integral part of the land conservation program required in support of
the water regime n control.

G - I V - 1 2



3. The land req uired for the actual physical layout of the plant
processes is purchased in fee . For the three plant technolog ies , i . e .
Conventional Biological , Advanced Biological and Physical-Chemical systems ,
this includes the supportive acreage for all of the unit processes and the
on-site storage of the sludge volumes generated during the winter months.
Lands for the aeration and storage lagoons are the only acreage in the
land treatment process which are purchased in fee simple. Contractural
arrangements would be employed b etwe en the operating entity and the
partici pating farmers for the use of the lands to be irri gated . This
would minimize lands taken from private ownership and removal from the
local tax base.

4. No acquisition but only the use of contractural arrangements are
anticipated to be required for the sludge management programs .

Of all the functional components of system design, only three had any
specific land impacts. These three included the storm water management
components , the treatment facilities and the sludge management program. The
land requirements for the five alternatives are shown in Tables G-IV - 5
(1990) and G-IV-6 (2020) .

The needs for the storm water management function were common to
all of the NDGP alternatives and as such were a discriminator only
between water quality standards. ~breover the impact was confined to
the land-use within the study area and did not affect the area of
influence.

The land requirements for the treatment processes differed in many
ways. Those alternatives (I through III inclusive) involving only the
pure plant technologies required the minimum amount of land and significantly,
lands only within the study area boundaries. The Physical-Chemical
alternative involved the least amount of land, some 1,800 acres, with the
Conventional and Advanced Biological plans requiring approximately 2 , 600
and 4 , 700 acres respectively . Included in these requirements are some
1,200 acres already being utilized and which would be incorporated into
the areawide system.

Alternative IV , the p lan involving the pure land treatment technology
requires the greatest amount of land and because those sites are located
outside the study area boundary, has different institutional p roblems implicit
within its des ign. The acreage acquired in fee initially would amount to
some 63,400 acres or some 21 times the weighted average required for the
three plant alternatives. By the year 2020 this ratio would increase to
some 76,700 acres or approximately 25 times more land. In addition ,
the acreage utilized for i rrigation , the final stage of treatment,
would involve 5 times the land acquired in fee. ihough the irri gated lands
would be retained in private ownership and integrated into the system
through contractural arrangements, its in pact would be extreme . Ultimately
some 363,000 ac res are r equired for irri gation. I lowevc i- to successful ly
integrate the sys tem into the l i fe-style  of the agr i cu ltu r a l comnmvai ty
will  involve consideration of a much 1ar ~er area .  Prototyp e model studies
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of various geographical locations indicate that of the land areas under
consideration, there will be an acreage use-effectiveness ratio of some
40 percent. This means that only some 40 percent of the land can be
successfully incorporated within the treatment system. The rest would
not be used in order to: avoid disruption to eco-unique areas , communities,
and other developments ; maintain the integrity of the local transportation
network; minimize the impact to the participating farmer’s home and
facilities; and circumvent those types of soils which could not be effectively
used in the system ’s operations . As a result, the land treatment system will
indirectly impact on an area some 1 1/2 times its size. This geographical
area of influence will an-taunt to some 500,000 acres (2020)and as such
require that many outly ing counties retain their present land-use patterns
for the next 50 years . This cor.straint in turn superimposes a series of
interrelated impacts on the area of influence, which because of their
nature are discussed under socio-environii~ntal implications . A breakdown —

of the various effected acreage within each of the five land site areas is
presented in Table G-IV - 7 .

The land requi rements of Alternative V , an integrated system of both
the Advanced Biological and land technologies represents a balance between
the needs of the plant technologies and the pure land sys tem . Because the
five plants treat some two-thirds of the total wastewater volume , the total
acreage requirements are approximately one-third the scale of the pure land
sys tem. Of equal importance is the fact that the alternative involves
location of treatment sites both within the study area and the area of
influence . The division of the various effected acreage within each of
the five scaled-down land site areas is also presented in Table G-IV-7.

The proposed sludge disposal programs involve the use of lands located
totally outs ide the study area. Moreover the impact on the out ly ing area
of influence varies with the sludge management option being considered. If
the sludge is used for agricultural production , Option 1, contractua l
arrangements similar to those required for the irri gated acreage in the
land treatment processes will be required. The sludge disposal for the
Physical-chemical alternative, though , will be a particular problem. Its
use as a soi l conditioner and pH control has limited market value and
restrictions as to repetitive applications. Therefore excessive am ounts
of acreage are required- some 11 to 12 times the needs of the other
technolog i es. Cki the other hand if Option 2 , rehabilitation and
integration with surface mini ng operations were to be selected , the acreage
requirements ultimately (2020) would be some 4 to 4 .5  times that required
for Opt ion 1. The increased acreage reflects a one-t ime app lication rather
than a yea rly rat e in order to facili tate the reuse of the reclaimed land.
As is recogn i zed in a letter from the ~Iid -We s t Coal Producers Institute
Inc . (See Annex A) , Option 2 re f l ec t— ;  the opportuni ty to recycle the

_ _ __ _ __ _ __ _ __ _ __ _ __ _ __ _ __ _ __ _ _  J
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residual waste by-prodi~ ts and at the same time enhance the fe rtility of
mined lands in the outlying area. With proper coordination between
the mining industry and governmental entities , there could be multiple
benefits to all concerned with the land use developed in consonance with
the individual county(s) land-use objectives. Furthermere, there waild
not be any social disniption to the area nor any additional constraints
imposed on the current land use trends .

Based on the fo regoing it was concluded that the main differential
between the alternatives is the acreage requirements for the various
treatment proc esses . This excludes the socio—envi ronniental considerations
implicit in the land use. There were two other factors which further
helped to differentiate between the alternatives. The first pertains to
the sludge management program ar~1 the fact that the Physical-Chemical
technology is the only one which precludes this program , regardless of
option , being a conunon factor of design . Moreover, the acreage requirements
for this function also were comparable except for the Physical-Chemical
process which was significan t ly larger. The second factor was that the
acreage required for the storm water management function was a pertinent
discriminator only between water quality standards .
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SOCIAL D I SRIJPTI CN

While every attempt has been made to minimize disruption to residents in
any of the areas , there ~c.1ll be displacements involved with the siting
of the treatment facilities . Peop le displacements for the various areas
under consideration were obtained by multiplying the gross township
population densities for each location by the new area needed . A sununa ry
is presented in Table Gc-~~-6 .  As is shown , the major disp lacement factor
is the storm water management sys tem. Since it is a common feature of the
~DCP alternati ves , the attributable disruption is a discriminator between
water quality goals , not alternatives . Consequently,  the disruption
caused by the treatment facilities physical lay-out was the basis for
diffe rentiation . The smalles t impact will  be attribut able to the
Physical-Chemical alternative and the largest caused by the Advanced
Biological alternative. There are two reasons for this . Firs t the
Advanced Biological requires a much larger site to accomodate the uni t
processes requi red to meet th e h igher quality s tandard. The second
factor is that the Advanced Biolog ical alternative represents the optimum
in terms of regionalization i.e. the minimum nuxrb er of p lants . Consequentially
the plants tend to impact more extensively on the urb anized or more densely
populated areas and the hi gher ni,nther of dis placed people is the net causal
effect. The act ual dis placement caused by construction of the aeration
and storage lagoons for the land treatment sys tems were minima l , in fact
less than that req ui red for the p lant al ternative to meet current standards .
However the reasons for this should be cleai-lv unders tood. Although large
tracts of land are purchased , the impact is offset by the comparably low
population density of the semi - rura l area. In addition system desi gn
was speci fically modi fied to take into consideration the present and proj ected
distribution of pop ulation and growth centers . This was one of the maj or
factors that (1) contributed to the adoption of the 40 percent use-effectiveness
land ratio previous ly mentioned and (2) is ~~y the cost of the land system
is so hi gh in comparison to one des igned only to achieve treatment and
not modified for social cons iderations .

SOCIO- i~cvi RON~~N IA L Ui’ACTS

BAS I S OF EVALUAT I C~
The impact of the five alternatives on the area ’s environment and human

activities was evaluated in terms of over-all imp lications rather than on a
disaggregate basis. It was recognized that one of the n~1jor factors in the
final decision -making process will he the extent to which the area ’s treatment
sys tem will  be consolidated . Aside from the inte raction that resource
conøni tments imposes on a conununi t~- ’ s l i f e s ty l e , reg ional izat ion was considered
the one var iant  with the mos t potential  for impact ing on the natural and
social  envi ronment. Accordingly ~it tention was focused on the system
components and the causal ef fec t s  associated w i t h  the function and the
alt e rnative ’s degree of rcg iona l i : at io n . Impacts spec i f ic  to a site and
— u r r l )u n t h n g  locality should , of r tecess i tv , he eval uated once a wastewater
management program is adopted for tb~ s tudy area . 1\t tha t  t ime an effect
assessment and env i  ronniental in ~sact s ta tement  mus t be prepa red be fore any
phase of t~ e p lan of improvcni~nt  is i~q 1emented . 

~~~--- --- - - -  -- --
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[a oi -~a’r to ii ~
c-
~ UFC t s  i s c-- lec a n cv , the evaluatio n was done by a group

of ~I~~~1 c- icn~ c i c-in s (run a !Rnther U I  uni versities located in the study area .
i

-c
C l I L - I n D e i - - u I  - I inti on r~ am included such special fields of

sO I Th~~t L ;iC~~~ aI~ [i i v i  C n  s i tt : i l  l e a l  tb Engineering, Biology, A4uat ic Biology
and ü enu st  ~ , Vt -han ~oc ~o lo~v and Ui -han Sys tens Planning, l ate i - Resources

a . .’ , Ide logy tad Ce-I iu i I t l -CS . The results of their assessment, the
~~~~~~~~~~ of analysis and conclus ions are presented in Appendix E. The
following is a u aiy of the key ob serv i t  ions  5)--- aluated within the context
of ecoi-o c. s n a l , ~-~ ciaL , aes tIn-c t ~c and n g e t u ~ cons i derations .

STOh,\l ~. \  j (  p ‘~ T3 l I \_cH~~~ )( Ik\I-i

L I I C  s toi m nate t . j I1j ge1.~c-I l1 t p rogram a~-sOc i ate with th e ‘d)Cl’ alternatives
is l~~1: J l 5 ,  c-d  ici th i espect to des ign and henc e essent ia l ly independent of
ses te  regional nit io~i .  Cap t ui -e and t reatment of s ur l a c e  runoff w i l l
not only in~ rovo the st i -earn ea ter  au a l i t v  but also e f f e c t  tvely regulate
i t -  - L U -  t itv . At  t h e  ~-~u-~ t ni~~ , construction of the i ~oi uidnten t C
eCoeciUl : in uae Ow t I  d I C l I~~~i 11 r e s u l t  in on increas e of s ta nd i ng

- ~ct ~c Liouat i C  or ~au con~nuni t i es  and a ieduc t ion in flowing
tc tt er  and t erre s  t r L a l  ( (Hr-i  a i d  aun a colanunities . llii~ trude - o ff  was
n u t  v ic - n ec as t ne I I L I \ L  I Id on the di5 t r i b u t  in n  or d i v e r s i ty  of the
b i u t i c  conuiuni ties Hn~c most areas I1IIa L al I L  ad\ been a t  ~h iv modi fied by
nan . lon~~ cc , care s h o i l d  he exercised in the final sit i i ~~~ studies to avoid
d i - r u p t  ott of any eco-rrni-1j ue area that nay still exist. (la- ri- also will
H ~~~~~ concurrent losses iii i i  cu l t a ia l  Lands w it h i n  the study ri-u , but

is Ac - a i d  be o f f s -ct by t i -  - a m  in flood plain re l ie f  ach i eve d by the
I t~~~~i~ on i-esc Ovol is  . - - c - i -  storm m~a t e r  u mge ; :mcil t  svs teas also wi l l
pr ey Je Lrn ~JA 1-~ I L W I  tv t ~) in cx - eas C the s tndv area ‘s I n C  reat I orial
C ~~~~~~~~~~~~~~~~~~~~~ ~~~~~ I - 5 L-a - space due to t a n -  s tot -age s it e ’s potential for
r u i t  i p le oh lcc i  ivo ci- - :j m .  As wi th all i tcu-  of urb an construction , there
i-nI in - omO - l i - a t - c--c of U is rc-ipt ion is t h e  public t ransportat ion and
~~~~~~~~~~ ~ Ct Si at ces lint this will be tempora r~I in  i t s  negat iv e  impact
ui , ove r t i i u i - , should pro v e  m i n i m a l

Hil c-~Fl(~~ 1, 1 L()H-1-~ 1V ‘U SYS

Ito co l l ec t i e~i c - n d  i i ; n5 , - v aI lcc  ~vs t s a u -  a re a funct ion  of the degree
ot  t i - g i  na . i i i  tat  ion being cons :Js red. ~-ios t of the i r ~~ac ts  associated with
th is fnac t lc l lm .-a l  cui~ I cIlJL .at 151 di t i - c t l 1  related to th~~ construction phase
and thc surface .1 i .  ro~t ion to t u e  to ta l  env i  ioiua - -nt I-h n~~ of the b io t ic

- ,nu:lnai t. - ~i U be i r - n - m i u l s l y a l te red  du ring the in s t a l l a t i on of the
l ipel t in- SVS~~n t y  t en C i  t J . -. - t  t i e  collection or redistribut i on svsten ~

- ~n t l vy run - ft ~rnne i cons t t r w  t ion t O r  th e reg i ona l conveyance
svs in; - - el H. nt~- w ill not involve surLice Jis t t t h a t  j oil and so ts Is not

i n-c ~de- rcU st e trim eti tal . In fact t~ ic spoil m ater t  a l  can se put to good use
as is dL- -c - i i -  :~t-d S n a i a t c r  ~~ c_~C t  i on. I t-on a social stand poi nt  the re w i l l

I ’ \ - it

- - - - - --------—-



be ten~~ora ry inconveniences to public access and t raf f ic  flows and interim
aesthetic hij ath i cs caus ed by the noise , dust and visual contrasts with
no rma l conditions . Another main factor is that the location of the conveyance
system will influence area development , particularly since growth pat terns
will follow these lines if free access is permitted. Thus, every effor t
should he made to incorporate the study area’s open-space objectives in with
the mcaste ’. a c - c - r  management system ’s physical layout.

THJ AThIINT FACI LIT IES

Pizuit Technology

The treatment facilities and particularly the technological processes
involved were calculated only in relation to their direct impact on the
total environment. Specifically excluded was any consideration of the
end produc t , a hi ghly desirable gain in the water quality , in this way
attention was focused on the relative negative aspects of each technology
since ei ther could be independently used and substituted , regardless of the
degree of regionali zati on ultimately adopted . The p lant technolog ies were
eva lua t ed together since the facilities impacted onl y on the study area
i t se l f .  The Physical-Chemi cal was consistentl~- downgraded in relation to
the Advanced Biolog ical process primari ly due to the adverse impact on air
quality previously discussed. It  was generally felt that the long-term
effects when added to those emissions already present in the urbanized
area will adversely impact on the residen tial patterns , b iotic conmiinities ,
aesthetic (visual and odors), and hygienic ( i r r i tants  and particulates)
facets of the environment. In addition the Physical-Chentical process did - -

~

not foste r as wise a use of resources as the Advanced Biolog ical technology .
it is the most consumptive of the natural resources and converts them into
noxious air pollutan ts as well as less usable slud ge.

I~uid Iochnology

The i mpact attributable to the land treatment 5 s tem was assessed
sepa rate ly , though the cause and e ffect relationshi p of using rura l resairces
to t reat urb an problems also was discussed. The land system will involve
some Jis r it~tion of the natural biotic comunities dc-ic to construction of
the act- -i t ion and storage lagoons ; but the planning constraints relative to
protection of the eco-un ique areas should minimize the impact . Furthermore
the drawdown of the water table under the i rrigated sites mus t he controlled
to prevent an adverse (shock) effec t on the vegetatit -e ground cover. At the
same t ime the extens ive n umber and location of storage lagoons in Alternative IV
w i l l  uiidouh tc1ilv at t i-act w a t e r f o w l in to  the a rea part icula n v  since an
abundance of vegetat i ve cove r and food crops will he nearby . The si gnificance
of this aspei-t and i ts e Ifects on the migration pattern for the Mississippi
Riv er  fly was- is not known at this time .

\ is 
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I~hile the l and sys tem does conset-ve nut rient resources through recyc l ing
n - f the ozis-tewater nutrients, there was concern ove r the possible long-
ran gL - chan ge in t h e  soil’s use poten t i a l . It was recognized that the
at -n earch program concerning sludge appii- :ation currently being conducted
by ~!ie Uni~~ei-s itv of I l l inois indicates both the feasibility and effectiveness
of mit  r z :u  n Ing the soil quality. Pie s I r~U ge as ed n t I IC research program
canes i ron two chicagoland plants that I r e - m t  i- as te lozuL~ (ro t -i highl y
indus triali:ed a;-cas and, as such , ni pre-- -iits a constituent -conccnti-atiOn
an I t s  cxCeSs of that obtained witi - tIme use of the t reated effluent .

:‘- - - t , -r t h ’l e s s  i t  does underscore the importance of a T ~~f~~sive monitoring
pr s g r u a , o cr i t i c a l  part of the operational sys tem for all  technolog ies .
In additico the subsurface water quality over a long period of time will
zlpp r o x L ;  ~~te the same constituent levels obtained from the hi gher water
I j U 1 1 1  tv stan d ar d .  This will include a level of total dissolved solids
tAu t could he h i gher than exists there now but s t i l l  within potable s~~ply
stan da rds

(he i r r pac t on the sociological arid comvuiity political structure was
t i1n - on i o r  concern of the evaluators as well as the residents of the
a g n i c  alt u~ai areas . It was noted that some of the employment ;kiiis
as soL ~r t :ud w i th  the land t i-eatment pi-ocess coul d e ffectively use t I r e
: i I I i p s ) n c i- tao  i lab Ic in the area. hlmpio vmt-nt of thos e small ia ni~~rs ~I ;a t

f l e s O an z i t C i u c  - -ounce of tnco ne, would h e lp them remain in the area ,
r a t h e r  tr i O m-1ork i n  or migrate to the city . -\s previously noted , imoweve t

01 :csiairmhlt , minor importance. The conc ept of controlling the
use c~ such larg e parc e ls  of land within the out ly ing agricultural aica
~~ tan b a s i c  CuflCcfl l .

:Utc in -m t ive IV the pure land system tami well have negative 1nt ~acts
on o t h - - t - ‘Jan c-tgnicultura l land uses in the t u r a l  a l e r t s  such as t Im e
~ -n t a -  1ts ~~~ r Jaunty area in Indiana wh c-r c t i m e development of 1-65 i a ~op cti e-J a en 1at h  to urbani:at~ On. 

I~~~~~ J i ct t ort n-sf a growth vectot- to the
50U~ - t i n -  5 I ttiC t htcg iori was mado a - early as 1966. Thus , the e~: e ta  i ye
nature ot l cii - r - s - 1i t mi -nt  c- c- tgge;tcI l itt Al ternative TV reterse-s :01
trL -nj tn.s— in - :: ;; agricultur a l laud a - : if it is to l ie :z j I p lied to so lu,~ e
an in n s . L~av i ou- - i v , t h e  1— 65 r~~nt  c-f I~5 I is Jc~-ir :ible for c -Cfl\ ’0 1c1cn-
c- ys t -ms , - O n - .  ‘I L I , r e u t r i e n t  d t i U or Storage tietig th is a n t e t - -- , i’~ ~ieCi~ill~

t i l l  e x i t  - , could i-esult in irajor dislrn1t tioia IU1SLO S pia pe t l y n l rtn:H.

Key to assessing the i i  as ~I c -t C t  I ’ t  101 in sin! n-ct ion ~ii~ 11 be the  rur al
Cui~~ l i U  t ic s  a5  i i  tugness to work w i t h  tH  urb an c1 ’uiun i t i n - n -  rin d lore-go
I : - c- - r t a m n  ~ 1liIL5 , - uc ml and ~- i onIa i; c , imp l i c i t  w i t h i n  the i r lOng - range p ia l l s
The t i - n  ot long t i  flit co i i t r r i ~ t a L m l  I i  n~~ -

_ i 11t  (SO v~ ar s )  rin d tlmi -  a u ;n :t u d e
i n t  I~urd ~ r i : ~” l  tn *_’n ts  t~ i 11 c o n ;- t i a n r  ru :  t ed i !c -- x i h i l i t v  i.n lrmn ~i s i c - -c  p l anning

- s d  ~~ i- j i t  ; - - t t c m .  . -~~ 5 1 n- 1 LU U a ~~ c - n -  Ij  t t i n .  in the  l OIhI n -y r -- t i n to

i: - V- 11
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r a t  m lt a  ti open space and cvrrt ro l ui-b :: - i S
- c-- int o-i developments. llowesc - n ,

seam- ( lj ~ ~~ fl~7U toe-nt , p ar t c- rn  , s- l - i - : a t h e -  n- 5n1 ai~c-cn - River Basin (Indiana waJ
I llitiois ) l i m O  nn ’rme r t lt e s  a SU i n g  p01 U ~-_ i i :J social Opposi t i ci : .  lie :
-oc Lai , political :ihmJ ac-st i  t a t  - oars - i speces r i s e  discussed in more detai l
lOt SUO:-OOi ~Cti t  porti~~is of thu — c- a - n -n - J i

1 . 1 Ln- 1 ‘~-~~-\ L M:l~i

l it t le  J i i fe i -e i t cc~ sc. - -  t ie - l e d  ‘i ~ L\-~~-e-ui the pot ential u-;e vain’- - 01
th e  - lod ge- s p roduced by ann- X c n  ;n I i  -h  c i c-ni l  (j iemical tecimolog ic al

I nc di f fe r -cn t t r i i in -wc- t ; i -  - t he  cons ti tuent co spool t io n  and
Use Lutct:t~iri i prey !  u un-- lv t~,,s disc-a:: ~e-_l r isen a land use aspect

Lan d eclania t ion and rta r l  c u r  t ; t m a i  - c-h n-ge -sal of biological slud g~ s
I 101 Ii~~t~~ ti i~ at er  t ise i1tflK ~flt 1ua- alra-:tJ - 

he-c-n  - n-opted by the Met n ( I O o i l  tar:
tin ISL-trhi I of G i- c- ;ti r C ’hsica -in n -IC the ot  th Shore J~~~j~~ c-~ yy Li i st r . t

in Lak e Con,tv , 1 l1 i tmo ~ s . A s i c-- in ~- n - r n r  ta :n h is t ac t  a Ire-rat- hrs~two borro~ p i t s  (from cons i-rn ion in t im rnJ~ ,uirs Toll i-t oad ) for
t- -: posril rind t im’s e p1 trc- i— 11 be tn - c sAl unt i l  l99h . Since rippr ox it t — t n -  :~

tue hit I of th e -  sludge c i  n - t :~ 0-i S -c-~ a cr t ,:t S-infl t  in tia C bUll aseni -

al ~~a I ’  -C r rn~ at 1 ted or Pm - n- A i t  ic -mao s i t e s , total agr lcu i  t o t a l
at L I  - :r1t : -cr i  of si ~iuigc:~ -s an - cn-’,~n- mr~ ned aly 1t sli ght lirp rovement e-~ I en

. r i- c- at jn rs- c- t t e e s  . 1 - u t  r i n - m - ~c- , resa a ~- c- tag - m u d  for agricultura l UI_ n - n
b - i c es t h i n  sairc n- oem I W O  i-ni L nj  p s n - - h: l i - r i m s ce-ri fi ot i t in g  the ntqi l ~ I s e!.tai i n - )
of t i m —  rnrnnl  tr-n -ti:xmi t ~~~ i n - r i , :U t - _  otr i ve l ’ s- . The option of latch
ceh ahil it - st i un  was jud gef- to r a v o  P m n -  mo st beneficial pe -t i- i r t 11! i - espec . c-~ I
fi~ m a local rind r aiu i ona l St  fl i p-

- - t  r i p  i nn- neLl i I l e - : s -~ vdn cI : re-c lr~!slmccJ can ceunre useful Site--n- for -
t o o  r o u t  i pas t : . L - t  C ’~ ~

5
~~

I l .  , n - i ln i . KatwL c sta te  Park and (P e -Ci -  - O n - i l  \ c-,1 l

~t rm t h e - S  S r i  - u i r t i i s e :  t 110 1 t I :  - I . S : t L  unc - t  stri p riuaed areas . r n-Cm , t a c o  
c~ 1cr a i ids_ - t u t i n -  of r r -c 1ca i  r n - i ;  -p,  - e -- t u i 1 i t i e s , n iic l u i d 1 r i g :  n i -n : r - ,
eack t i d  n-~ , p L I . ~ u a , h i  n i t s  e u q i  1 r and i i  c-ia

I - - i ;  t i r e  : ‘n _ r - canr l ng 5 ’opu irct LO u i) !i~~3 L i t c - - Ii b r  t i m e  C — h L l~~l remp on in l u r i d  c i
t i le ex pincte d 1 ncrc:rse in  I em - -- i s -  t 1 sic , tI re-I-C -is il so rlntici prsteu a t i n  n 1
tim :ac rn -ased re-cl-eat i onc-d  n-p t o a t -  en ’ I L :  i lC rii the me t ropolitan ~i h L n - . - 0 1 s  s p

r at i n -  c-h a reas that are cu r s  r i 1 ~ : : -  - ‘ic t , - a r t  those that ~,s il l he arfice
- t i  in- d a the mit ui -c cc-aL! cci I a un ire ti ~c- soil hui lthng -_ Iin -t li t i n - :  o f  sri
b i o i o ’i c a i l v  O-rodras- i S n K g - - s  i 0  Fe - .  I j J ; r m t t - i l i  ; ; r r p c — i - — - t i  i i i  lan a

i r u t c I  , I L l c-l1: .
c- t n - a , i~~ In t i n  I c- k i c - t i m e - t i  of  (Ii _ t e - i t i ! i I l  Un - c - c-

a l i c e  t i e  n -ira on - t n - n  o f  the S-Oi I hni rc- it L i t  rs : ’ a r f l  t :udc -- p roduct ive tu r n -  \ n - u n - i  a t  :
n :hr miib  r~- r ind i L l  - I l l _ e

l ints UL i i , c - i I i .  I tt 1iC1~ USC COUld j ilC ll iLhl  siren
s r tii ’ nse t r l — e:-n -~ a~ l c n - 1 I .~t c - i 1 t i  1) a-V t - c- n - i , n-p t - s i  spr iec- , r i g n n m u t u a l O t .

‘t~~~i n-n un- I ion or t i n g l e - r n - m i  t i l t  r t ~ l . .  a i d h i  n - i t t  c o n - a - s i  I r i l  put - h  S i t e - : - .
1 

~~ n - i c -- i- - - — i  t i c  ,i-lect (-d USe- , .u chi a r i a s  n - h u t m i c - I be I f l c c i ’n i n s r i t - -.: m : r t - i -
I ~rn -i 1 1 and-  ‘ , C t a r  I in c lub:1;  sc . - - : s i c l s  - ; - i : i i  t I ci- : . Thi s , in fli n t . slm ’ :ti! P
i~~a I  t O  in n - t i c  n v  di n - i l - : ;  - - J  U I  it n - I S  i t - n - U  ~

‘ ~ in - b e-ru - ink : I t ’  I i
a t  r rrls .
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SECTl(1’~ VI - INSTIT W ’Uh \i Ic-bSl:SSMIj Nf

!~n evaluation and analysis of the in s ti tu ic -  tonal impacts n c - - t a n  t n - i n  -c-. by
a private concern and is presented in :\ppeiidix F. r i me assc--ssrrent l n - n - t t L t  i n — :
(1) insti tutional , including financial i mpacts of the f i v e -  a i t t s n m ti vn -  — Uric-r i
a cross-section of existing ins titut ions ; (2) the types or char - n - - - s5b cit

~uuld be necessary for iri~ lementation b exist ing institut i-n-ns ; xnJ ( 3 t
alt ernative institutional arran gements whic h also could Ic-se eon— - - -icon - SC)
des i red.

BACKGRo UND FACTORS

Current policies requi re that all Federal programs are collsister.: wi t h ’.
regional service needs and that they encourage regional solut c e - s  — turd  tI n-
ircst efficient use of Federal arid lu-cal resources . I h u s  runs in-c i t e ,  to
the State en~ hasis on the need to maintain the integr it i-- of Isaac rui e f - r
local counties and communities . ~a:cuere ‘s th is -ec-in-tept of home yuAn- mn - - r e
in evidence than in the States of Illinoi s and TnJ s n-ram .

- Provision of was tewater mur ana g emn - st  services in the C-- SFh’- : u e n i  c u l l
he affected by several factors at u i —n - st-it e rind I cue-i-al lot -i- is. -u
Federal level , a ch ange ma philosophi-- Iuis oc:-.ured with c - f l a 1 t t r t e t r t  of
PL 92-500 . Now , ins tead of asn - isting local c f tb u t s  to set s tat Or  LIU r i t a
stan dards , a national frazrn~ o-x-k ios e I f l ’c-uent strmncCi i-ds ru i n -  i r-p -l et stn -nr -a .  ac-n-s
of areawide plans is being es tablished. S tr ic t  new linu ts on e I f I ,-c- - - :I
discharges by class and category (in some cases an c uu1t ing to a to~ n-i
prohibition of toxic pollutant discharges) t ill be set by the U. S.
Environsi~ntal Protection Agency and n-rent5 Ide solutions to po ll4t LOll c c - m - ntr -r i
will be eis~ hasized.

Along with Federal policies and an-t i -o t i s  shap ing r~as te~ u t e i  t ’.l - - t
policies and programs , several s~ gnl fm c a n t  local ~a ct o t r ;  are ot  - 1 r :  -

significance. The C-SLL\1 area is a bi-strite are-ri rind irc i uclen- , i n n - d :I in - - c- :n-l
to most of the Chicago Metropolitan ii c:- t , a ‘ij : l is~ f i ca srt  i - n -  it ion n - f  t h i
highly urbanized and mndustrialin-n--d i r o r n - I u s o .-- te nm corner of i i r - h - ~~ -

~~~

a resul t , t he study area is a f ine-ted ru m . !  c p - n - t e d  by 1m- . . r i is tt  r c t  - - c-~~

of institutions. :\t present , I n d i  r r r u  d c - e n -  not I a\— e t ime  au t h o r 5  t -  t m  1r - n - -n-c-ar n-
genera l obli gation bond indebteotre- . I Ilinois c-ioe-~- . The i- sm e ta -  ts  r- u v  L Sn - ,
I l l inois Cons t itur ton supports Inc cone-el i of local cotinlsuriiti- ru le .  a iA- c - t t :
wh uch could have- a d i i  n-I t h e - -n - r ing on n -t t c r r a - t s  to reg r o n : m ij  cc
services. In Indiana, on the other h a n d , ; - ri - s is irni ; j ü t l t i i i l t v  to n - n t : s - I is- h
regional water and secac~e d i s t r i c t i - -  , Imoa c- - t er , no t — r j i r - ~c demand ;c r  s-n -eli a
district has been heard. Three t 1 p t - r r -  of un -ti it  n - i s  current lv t- s n--i i it
wa.— tewater managenin-nt and/ot- t r e - a t m u e m r t  sin- rv ie-es a tn -i i f l  t i n- - ShIL L - , i c I :
n~ nici palities , counties , c- m u d  ipncial district - . I l l i n o i s  ce-tin t lent  sn - s
provide these s e r v i c e —  only i i  t n - m e- - are s i  t - - I ar - - t i c  p r o v i  n - n - i  h Is _ i s
entity organized Los- s imilar serv ices .

I_I — -

c - c -



l~n 1I I I t  t t i i  ‘: - t i c  - ‘ t t c . I mLn-t s-c- - - usc-I - ann t n - c -  as -~n-n t i m- . i’am t i n -  L5t  r n -’sn -r: t - - it iCr:  I- 
-

to pro~- n - P e  wastewater- I 1 m a r t g e  n e - f l t  s t i r y  s e - mn-n - , Li ce-c - m m — -  s t i l m e r  Sit sc - i n - art s  n - n -
limi t this auth-m s i t t  5 iUt-5 , or cn -r i ’ :q Pe , [ e t t is  lit c-~~fl -~ S ~sn- ~ ; c - - - Isv
indian a ah i t:}s scu ld  ta r u t t i b s  t t i m e -  L i l t _ I n - cc-c- t n - n c  t Tj J i n- ter m c seen-r e- : .

would prohibit n-ne - i siip l - s - : s t e - m t i e - s S  01 r an -  m a n  rn -I n t f l O S c -~~ -V5 t n -  s i  t - - e - t t  ~t ate
and tm oi urt \ - ripprum - r I  . cu r t A i n- r ’ g s  A t  i o n -  L~ tlO m~ ta sk s  c- O il . - r i e i~ t -or ~ I s ;  the
Stat_ c of l l i  m o m s - — s-n -r n - n - h l - ; j j [  - i t  s ’src - s- -: -c n r :  r a r e - c -c - e r - - ‘ ; ,-.O t_ c- Itl
c e r t a m s r l m -  have a negn-t - ‘ c  e s C c l c- on nra - r ing i Of li r - : S t C m c - n- Is; - - - 5 1 - . ~s- c-IL

out~ y r u g  por t  on -n - sf Inn -l i r i f t  ms n - i  I l l  rn - 3m S . ~~ i r i nOl -en i , - - - C’ S n-cm in - c - S c -~~ t n -  tn-i s usc-
exists m r s  e s  t i c -- I  0 t c - i t  -~ith t -n-e- 510th -l i  tn sI c -  U r - o - n -  - - t . i O . i  ~~~- ci sulen ~n -n t n er d -o r
operate ‘ea stcu1i t e s  - -n - i ’ - I L - ‘n - i rs f l i o r n - r u n-- sen d isrC sUU- c -- { l n - . hr - - r mt _ te rm- ~ate
level , the s s t c s - c n - n t  - t arn-n- t ri g Con-ru t -  r e - t L n -- - nn-n-: - c - m : n  tn l 5 ! t n -  ‘J  i t  tin -S 510)
author- i t-~ tc- imp I en-K ’S t • 

i-c tu t  i t t  - . - i - Sn - i n -  rc- in- i - sn - c -  SI ’ S / I  n -n - - - e -ss . Pt

reg h on: iI leve l , t h u  \ m t i m t n - n t s t e r n  t h ins -is P I n - r f l f l l n - 5  s-r n s;sisn -’ ctr in 1j ~~c-c--ts~:-i ~ r
rin d t Im — Lake— I ‘o r t n - t  Count i- i tn -~gi Oflic- n P - r n - mr s  i is -~ n-tn -i I s ec - n - pm ’s t Ot  s in- n - -o n - mr s  n -n- I c-SO

in Indi ana both .  b in - en - - c ,rar rn - :eiisin -c-e plansiisis.5 c - t i i t l c - a i  i t -  k5t l i D  5 ’ i W - J - I Sc- is

imp l e i rK - i ru  dm 11— . .-\t th e- s t r c - t e  I C t _ n- i c -, b e t a  st _ n - t ins rnv~- the - s r c-~n-O I n - n - d i n -  n-ta\

n - turd cnfc m cCsIk ’it r c - in -n - - t i Cs Cr-i

The cones ni for- i rote:t m g  local cus c- :uas in ~ nt rsn t -n -m r - ; .sr turn - . m i m I c - n - m r  n - c
is a fact-a r u n -cage- s z en-I b y pe - 1n-Cy a -ri dec i s ion  s- ni -i-s at n - J  - - ‘ i S

gove ri i r a - mn t  in t h e  t m — c r s t t o ct e c- s t a t e - s .  i t  is c- 1 n- h - c - -n -  i - ~~ -‘ -ore - - n - r i s e - n t
that inc rcr tn - n - - J  r-en -s i onal coo c-d i sm a t ion of Ve- l n c - O c a  n - - s t  r n - ; , - - -uSc - - - -
iristi tutlc-nai ca~rsh iii l ic - in -  is the n-ar t~t in -! ~cisn-ti n - - i n- t n - s c- :iee- i Li -

i c - I  t~ ec Lent  cc-net ecuno smu n i i n - - a— imi n - , n- e-T n-i3i~n - m - e - - - .- - I  rm :td n - s  - - n- t i  - cent -
h i s  c-e -~ iI s i j ~~j us c- ’, t i n -  n~L i t  ‘ in c P ~~ s i i ~~-.t i s ~ n - u

:vg i u i n - c -n -
c- n - : a t~on . h r  c-P s — r t , t I c  t e d :nn - iug i - c  i i  t orn -mn - I c - 5  ton- n- rn -m ~ r-c- n -c -~t e - i

co n -~oI ida t i -a r of 5 - st’ -r t a i t , -c- i - - c - e - ’ t y iic- se -rn - ic -n - .— Irc-n -n- - - r -~ - i
c-
~~~ m - .- - s~~.- t  n--n- -Nc-O r 5 e - 5

of scale. l i s a t i-end i s ri _- s p i n -  s i c  to t s r — c- - re - i re - n - -mr s  o n - sc-- i - n - it  n c-

rn -n - soc n - a t e  sc-I i i  t t i  these se - in -  t n  - ‘c - The ‘ ‘ r s \ s ) n - —  c c - n  y c it ’’ , as it  I n - r n -  n-s i i te ic- -n-

be knon t , i — c- a clea r s i gsm t in - 1s cur tn- C i n i i Jt  c3 l i t  ~i Si ’ in- I ’)  i i Se - n-n - S t n- n-c- s I c

di-ania t In- p i e - t n -- s t  50 5, r a e -  t rnp v ’n .i - - of t i e -  a s  f e - c t - - c-i r e - n - n - .  - s  n- N-n -u -n- hr t c - n - ic-

r ea l i t s . - :- ru-c , on t m - c I I d ! m c - , I n  C nn-r U t i e t , n-i r i s  don -c-c-c- nil sr - n - n e -n- nil- : cc- cc-
a s-nu t i m ’ t s  5- s -n- n -  - ‘ — t  L i e .  i t  t h e  coats  - s 5 n- , I t n-a S O c - .  i t O  -t m n- c - n - S n - S  c-b u r r
c l o se a t t - n t . r ot - un -  a n -th i s tl e  c-c t i n - - s n -  los s e m n - r n - n  i- n - - - rn - L int - m n - c l n - n - J  c - i

a c z - hs  i n -  :i~ n - u  Pt. c - r n -  c i r c -~~, .

Ic -h s i-  f5 5 ’  - Y ~~.tJ r d n u i C.\ ~ - -

IEG [ X-,-\i_ I ~\ t  b c - c- - I I  i I n - l . C- t n-c-- I

Theis as -c- mets- s nis i tr isit in-s t Im s c -  - s t e i n - s i n -  n-c- c - s  is ’ t - m  i n - r n - c l ir ldc-i ._ t nt
hc t ; se -n - -s t i e -  f ;  i c - - c- t n- miii t c- . Ai 1 i t n -  s - s  i t  — et c-c- t~ n - id . - c - c - i  r c-n- c- c-it

con s o i i d : n - e  c--~~~rc--i ce--m l i - in - l i d t i e  Lc- . \ ’c - t c- i n s g, t t c -  d c - u. i n -  s n- r i _ ’”- i t c - n - s  ‘5  rn
I for example i - c- s e- -OjI~fl iIjt~ n-lm l n - f l .1 p r-n -P e e - t i c - i at  -

~ t t u t u  L i t _c-, -. c-- s t  - -
c - in- s-c- c- -~

-td v u~~r m t c - ’i is-v n- - s i s  t i c - n -  I on-a m I - i  - -  1 .c- - - s i , t  m e - .‘ c- - a -n -
p lant n - I t -  m i t  n-s i n -~~- . ic- - ou ld  c - r i :  r -  U n - n --s c - . - : . t n- - t ~ - r i  i c - s  - 1 s i c - c - h
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t O I f l ic- i c - J c - t~~~ i ! 1n -  c - Ic -c- s t u n-n- , i ’. s t ln - t  Sn- in- j n-u c-c- c -xc-r rd i r i at i o ; r  Ot  p c - . . - c - r c - i a n -’ - - r - - s - n -  c - -c - t n- - -~~ij
: ia lsc - tsn -L - K- ; mn - n - on - u - n - n - - cntc-~ . n - c - e - c - c - o i~~~c - c - .  c- I n - c - n - n -  S - c-n- c-n c- - 0 p i r e - s u  s- L t  - - _ Y O  c-c - i0c- LOi r mSOeS

~~~ i - c-c r  u l  i 5 ~~ n - s t e t i n -  in- c - i t e - . r n - n -~~ n- ’ - e - c -- -.t n d C f l n- L i t t  n - s f  L- c-n I s t n - n g  -k~ern -s .Th is , Ac - -c-n-it , s r - r i s e r ;  ~n- c - sn - . n - - r sn - 1c-irv c - n - ’ n - C i  - f I nn-r i c - s c -  L i -:mn i i - c- r n -c - e r i c- n-
i n - C ac-~ r -- n - ic - rn - t s t t ’ n - r  0 t la in - n - c -S c - t - i t~~- LIc -n- t  di r t - t n t  Jic-

iU n- - J ’r n ss : ’L—c - n - t r - - t m due- th in-
- c-1Jn- n- .- i c - J i t’l p l s t h t  Sc-c- c - i  n - I c -rn- i r s t e  5 5 e t n - i c - c -n- Ui c- — - 15)5 -

- - ag tn- tn ‘ t l r r r l
U)c-- t i t U t l O!sS . I t - c c -  ic - s i n - C l  is s t - n- c-; t i e  ni-en - ic- - s L Os-Sn - I 5 U c - t t  S c - c - I S  n - n - i n - i / o r
conti c- i . n -un - I a I - 1 u s i c -~ n -- L i S t  

- n - t i c - CC. - t IO.S u I !
c-
sc-r- t i ac-it  L O l L’ c-n- I n - h~- -I t t  t ;c- - J l . . t n - c -n - t s n -

p Lc - ir :e -s dc - n - - n -  tflose- -‘ U s  
~~

- n- - S I - c- .

h I c - c -’ tI c - c -  - - c-ac- n- - ~~
-

. - n -S Icy s r i  n - m t  s n -n  n - u n -  I - c- - n - U t m t c - d  ny ‘ I t  n c - c - n c -  c-n- c-n -
\ n-iid c- - c - s in - li t c i n -  n - i~~~i - i n - - i _ i t  i n - n - t n - t n - t i  - - t i I  ~~. - 5 c-L n - Sc- - ‘U 1~~i i C  n-i s ;c- -n- l l  a-s

‘ns n - n - in-- , n-I - - c -  n- t i c - n - I n- .c -  n- - c-i i - i r s  - m e s i c - c - b : - i t  en- , t I m e -  n-I - Sn-  n-sn -tn- in-es n - n - u n - i l  t n t  ‘c -n-
c-n- S n - I n - S c - :  c - n - I  . c - - n - e-n - - -L n- - - , ‘sac-’sr c - c -c - I  I c r  r .i ccss ’fl -? r ri t r  c- -C - - -

- l ~~~~ t n - s — c - n - c -  r - ‘ i~ fin-i.’ 10 r e - g o l a n - n -- t n -n -  I n - c -  Ot  : r ~c - m l L ~
c-n -n -c - i _ c-c- cc- c - i n -]  -c - t d t t  sn-ni t- sulnl n -l crsic -n -nt n - \ c - sc - t c - c -’linc-

t & : t SI tc-Ac- c- c-
~ n - s i n - - - c- - ‘n - sn - .rc- - .t s cit-n- i i q s - a - c- - - o n - s t e  a 1 tenrn-i n- vcS

t cousd lie s c - r n - -  A, ’ - c- c - c - ’ I c-c - t n- s S i n - S-i n - c - c - - i ll S i n - n -c- S t m I  t i IC sc - r l i lKn -

-h - c -  - .c - i t
~~~. c - c -  c - s - i i~~ - .c i \  S- c - s c - n - s i -c- S l I f t _ U  a gi n- t e l  inq~c - i c t  I n -’n - c - t U n - - e -

I t  55 - - c - Z e n -  - OTsI ; c cs :  si t  c1 s u - n -  rc- t r c - t n - -  I - 110:- rUin - I  thus ic - u n - c - I - n - s ’ n -~n- r s e t  n -Ol in-s
U- In -c Of  j s t t n t c-n- t c i l  I I . . c - IL - n - 5 l i n - i e - n - : - j - n - I 5 ,c-~~ r r p i s - r c - u i a l .  : \ IU c -  Sin- nit i l -c I~l
51150 c- c-n - Sn - S i f t  ;‘n-~~

c- t i m —  usc ii 10 c-in-  i L ~aste . isa-  1 t m i t  on-s- c- c - - s i n -  side tn - sc -- sn - n - ic - A Su n-t a
A l t  c - c - .  mion - s h it un -c-, n - i s  i n - i c - - n -  ~ Li , i - c - i c - n - c - l i — n - C S  mer sp ol m - n - 1 h e  t a r  t I m e  r e i n-c c - st r o sm of
ic- n - n -F-~ie , ogn- - r r s n -  S c  - i n - n  p01 - a o i e  fou nesc-i  a n- p i r n - u r c -  n-n - c - t n - s tm cont ic-ol , ru tu  tn -- n - lie - I n- - s
n -n - 1t n - I c -c-n-- ns~t s  - r x n - .  at i- hin -s~ rn- mn - c - n- ic-g in-c d c c- tn- r n -p ons ion -l  i t ~ i n - i -  thn - C s - c-

c- s t u n - S i t  m e n -  n-nd
-i c - n - m a t  oa rut I t s  c- c -n -s I l l -  S i n - p a L l o r s 1 1 C C : -

The n -ma - sos s r ~~act o. L I - i n  i r i~i gar is , . r  n - c - n - -. s, hs osc -n- - c -ci - , sc-ou l n-i s tem n- ruIn
t i r e -  sin -r ed to c - ime - ui -5 s - cc-rnIte- ~~l n - t n - s n - -  Is v.r i ii ’ Un - SI S I - i n - S  s t  the C - - SC I A  are-ni n - s  tA n -
- c - n r c -  t n - n - n t — i g n - l i k e - i n -  J c- a i s i  Oil ~ i r r I rs i f l g  p r o n - e - m - S  . In  o l U c i I n - c - i  t i r es -n - ci C m  :n- - c - i m-
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t n - r n - p e i n - c - n t , cc -n - en though tin - n -c-n - S c - c- i c - s c - n - c - n - n - n - t n -  c - c - c -c-in-PU n - c - i n - c - n -  s ic - i  I l l / c - I r s  C i  n - 1 c - n - c - l l r s i s
- c- - - c-:or~~~ ic-e m it in - el i- inS i~~s s I fl - :c- s c - 0  i c - i n n - - s  con-p c-it-n - n - I in thn -c - s e - i  t i n - c -  l I i n - r s c - ss - c - n-

o n - c - n -  ~c -m n -c -n - cn t  len-cl - c - s t  s c - s i c - c - i n - - i c -  s / C F  -c-~~n-~- n -  c - c - m n - c -c - c - - . - ftc s i c-c - r u  c- s c - c - t  i s a - t m  I m n - c -- sn - r u
c - s u i c -n - st i on  I

_
Sc - sn - ed  is hon- t o t n - n - c - n - c - I  I I - . -~ n-n- f i m s s s n - s i i c -i I  i n n - b c - Il i a - s c - s c - t n -  t j i I c - n - L 5 n - c-

s n - n -n - li n -Can - i OnS to cx is :t i m i g  m s s n - t c - t U t i o t i s , i s - c - n -  c - s c - c - t m - n - r i  O f  mn - - ic - c - I n - ic - I n c - s  s-c- m n - S
or iflcte rsscsn- n-i I - U nite Sirs _ _ I l e -n - lc -- m c- c - c - I  c -n - rn -c-- n- shn- n- m s s g .

in n-rUes-- to i u ’~s - Icr- ~m s , t  n - i r is ’  of t i n - c  s e - i n - n - t n -- c - I  s c - - i n - i  n-~5Ct t e - i  ‘ i c - 5 ~~~i~ - -- 5

c- s i  I e r s mr i t  u n - c-cs , a si ~ c-l n-- r n - s  m n - l i t - s c - c - - n - - n - - 1 5 5  n-n-n - m n - I  s n - p  c - i n - t i  tu t  c- c - m s  s c - s n -t i c - !
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b 1 -  - c - n - i  n c-
c- _ I t n- n - c - r ise  the ‘~~ . s I i n - n - m n -  i iii’ s n - c- l i  m c - .  hum i ii j o i n -I n -, S - - n -  n - S c - S c -

l i S t -  I - su n - a t m — t e d  t h i n - -  c - d c - s l i t - ;  to n - r I d  c - n - c -  l s ~~~ 5 ij  i c - i i s t n- i c - r m t n - 5  i n - r n -c- s n - c - n - S n- c- I i c - n - I i — 5 5 n -.

n - c - is  itt e n - n - c - c l  hlffid , n - c i s c - n -  p r c - o h s n L n i sn - c - s t i c - n - i  - t S S i i 5 n  c - 5  s n -  ni n - ’rsu I n - n - b c - i  s n - a l  ou s Ic-n-c-nd
I c - i  c- - ni- ither the e -xpci c - 1e -uin - te nor ca l l s  s i c -

c- t n - s  - n - r u in -c- n- c- I c - s i n - c -t n - c - S c - S I n - n - i  c - bc -  - t n - n - n -c - c - i s
n - :- ~~~~~~ I h i . — U n - i n - C  of i - n - n - ic - I  - ~ un-c- s. n- - c- 

. s i .  - -  
~~ c- c - t n t  n i l  n - c - c - s t l  u I n - c - ic- - c - c - !  and

n - c -  t i c -~n - n - I  in  both Illiiioin - c - O S  I i s c - i  Ic - m s - c - c - i - s i n - c - n - n - -s- n c -c - r u  nc- I S l e - s m — U i -c- foi - c - c - n - n - c - c -  j 5 5 c - n -
t i c - c - n -  n-c- - ‘s-n- - 5) 1 t h e  I c - i n - -n-’ t n- c- -c - l o s s  - 

- s I alt - t au run -  c-c- cc-c - c -- n - u  11 - - c - c- - an ian- u n- c - c - i c -n c - I c- c - c - c - n - i  I

i n - n - I c -’ s r i  l i n m u s c i ng .  1 0s- ic-  Cn - c - ’I s a t s - u n - c - s s t  n - c - -  c- S N  i n - c -  c- - S i c- - n - ic- I i n - n - i c  i S  s - n - I c - I n - c - l i t

1 ‘.

I ~~~~~~~~~~~~~~~~~ 
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Ire-irs rm n--o n - c - n - ungi -n-c -n -sional sc-as ten-titer l b  it-Ui—.! u n - n - p rn - -n - - i s i o i i s  contained it t  t i n -c-

PL i)2 c- 500 . n-n- pr rt n-cstiar t h i n - c -- t n - s c -c- i ro ls is mn - c - c - s t n u  I 15 n-nrirudilug Authom c - c - t n -

-c- n - Olii c-niiiit :d in th i s  Act creates s-i n - t n - JO u d c - l l i o r u  c - i  to n u n - S i s  t local
n-,O V c - s - n s c-sc- icnt  to borrow funds on reasonable tn-nti s to construct ‘c - n - n - s n - n -  n - i  rc- c - c - i t t i s n - s - ! u i t
i- c--or c-c-c-s . Tt is important to note thrit c-n-c-- i - t n m i n  provisions 01 tuto m c - e c e u c - tlv-
enan-~c- c - d law authori:es the federal governiricnt to provide ~3 pci- n-- n- n - s -n t 05 t h e

4 n - rc- mj n - t ta! costs for was tewater pro ien - :ts  nc-un -U s n- - c-c - j u i  i n - n -  that a n - v st n -c-u~s O~s - em
- - fees-; he- csta~iished to m eet op era t io m c - , msiairitenaiice and r n -c - p lSc n - t c- . c - s - . i s - : s t t  c os ts

at t r ibutable  to all n-users of the fa c i lT tn -- . lion-c--ever , sn-in- i n - -ct  t n - s  n - c - c -c- - n-~ t c - c - t e ’ S
cdf m~ t~~~m m t , n-bc local share of Capital cos ts nitty be financed t i i r o s s c - c- h

ic- n-c - n - c -n - tn -n - n - c -  bonds sc--sc-in -u are serviced with U5 n-n- c- Cc-es c - i s - c -  genen -al oIl i pc-s t ic-Oil

bonds which are paid off from generdi taxation. Of equal i 5 5 4 c - n - I s m n -  n- r n - n - n - -  Ia
c-n- - the liuct n - mn - at  the annual operati n-Is , maintenance and rep laceilK -c-nt n-n - c -n - c - I  n-c-i c- - I

be born-n-- totally by local interests .

Pc - n - T I  F1JFIONAL c--sc-gJ~~~~~ i a~~~ll c-c-\Ts 1tOR I~~~’U c -~~1IN c-IAf i n -N

- UI t Im e ic -as is of the foregoing , n -n -u n- i c - I n -c - s c - i t i o n  s c - t i n -  tin -cit d i n - c-c -n - e d  to n - t I n
po l i t i ca l . n - c - co uu c -rsu c and admc-ic -n i s t r a t in - -c  t c- n -— as ib i l i t  of imp lcrs ~-nt s n-c-p c c - i c -_ i

- n - s t  n - l ie  a l ternatices . c- n-n- d i n - n - n - c -c- m s L O S S  of n-pe n-i ic-ic insti tutional s - a -m it m O i b c - I i l l s S
- and possible niodifications , inn-in-cuing S inancial consides-ation s a m — n - n -  c -t ic -n -

p s- c -n - s - n - n - sn - e n - h  irs Appendix I .  Implici t  in this discussion is the assulslptisi!s
that , to t ime : n - m n - a u t e s t  extent possible , the n-xisting institut iin-rn-s- S I i i c - i

- c- n -t u uc : urn - - n - i c - c -c - n - m id  be maintained and u t i li : n-c- n - I. New s t ructures , i nc-s t It u t i on s
or cc - c - i scn - -~)ts ssln-ould be introduced only when existing .u n n - t i t U t i o u i c - —  01’

— 
I c - S n - c -c-I l  In-cat ions thereto would he c-_tn -nj~s- I n -c- to in ip leiuxn-nt the tn -c-clinical  n- l t c c - c - u i c - u t  i n - - n-- .

c- c- The n-n - n-c- S i n - i c -n t ]  discussion of insti tutional approaches includes thu - n-c-c b - s i n - S n-
ins ti tut  i on -c - sI  a r i - ru n -  pmc-s-me n-st s-n- for coin-side-rat ion in the C c -  n-~L I c -I c - I n - t n - t~.h c - c - i  n - c - n - c - c - -
Tu e  I ic- i c - n -  t , i e t c-

erred to as i n-ic l o c r m l  ~
c- o c - u n - i u  , c-c-’r;ip hasn- i :es the rs~u x n-sun-in n - i n - n - -

U t  n-’c-\ ms - n - t in - c c -  s in-s t i tutions . It n-c-
dc-m]ITFT-c n - r I ~IT~ TIc--nten -I pru in - s ri ly throug h ; U icc-c-- un--c - n

oI c- 
h i l a t n- - r c- r i  I and mult i lateral  con t r a n - n - m n - i  I n - n - n -  s c- n- eusicn t s-c- . di e n- n-n-c-o i m c-i t i j n - f l  s c - n -r ich

goes beyond the local level and s ic - n -  t sr  iui tn -- rmediate i c - n-’c - n - ional c - t J c - 1 n - I  sn-ad - n - c - n -- c - J O
i n-en- c-ly e c- i n - n - r n - n - tn - n -c- s estructuriusp of sn--rvi~ T~~~c- T~~~~~~~~

’
~17TT 7~~~~~~n- i c-iT~~~~ n-- c- c-c - u t J

r n- - t i c - i r e  s- -n pn- c - n -tua i s-s tate enabling legisl ation to n-re s n -te n - i c-c mn -c -n-~w r n -n -i n—c- n - c - i - y i n - n -c-
i i  i n - c - t n - m e - I n -  s in - c -c-b would conn-

c- i ict sc- i th bionic r .u to nm — l yon-ate-s c-fl n - h  - rd i - n c - i c - n -nu n -h
n -c -se- c-c- f u rl_ t ie r  sn - i l l  and would cr - c - n - s i n - c  one or a i n -c-I c- ruiul ti- cn-n-uiit-c- sc-i-vmcn--
areas c-fl c-n- c - spu r n - n - u n - ui would vcn-c--r v l ik e ly  i- n - c - q n - i i  rn - fle-ic-. St c - i t c c- - cnn -hi ing
ic$c-n- 1  s i c - i t  i on. c - h u n -  latter app ian -c -mn - i s  c - n - - fern-ed to c - i s  t h e  ar e - c - in - c -i n - In - - -

~~~~~
i 1

~~ 
c - c - s

i c - a n - m i d  he n - h u e  im~ st  I
c-

r n - i c -  reaching i n te rn - sIn - Q 1 i us - c -~t it u t i oriaT j soT~ tc-T
~c- c - m~

economic n - m d  n - i r s m i r r i s t r c - i t i v e  repel-cus s ~~OflS. Isiforsiution on t Im — - e r a I r c - n - n -
of in n -  t i t u t i o u m n u l  arrangements should fan -t i ii tan -n -c- time s t - i t  n- rind Ic - c - - s i
i n s t  it m e - s c -  in their c-select ion uf C m — - p lan t s--u ) mos t un - ct -pt r i s c - I n - c -  i c - c -  t ic - sc-c-
res i d n - i n t s -  i n-id S s n - c - I t In --an - il -- ic ti c - o urs an n - s j s e r u t  ion n i n t h a d m i n n - s - — t s - s’ i n - c - - statt c-lpn - )illt .

- -  --- - - --~~~--~~~- —-c -- c -  -- -c-



S-LCI’I I c-c- Vii — ic-iCONOM1 C 1~~~n-— h c -ll c- Ic-
c - f

c - l im e economic-c impact rn -n -son - s nm t n--d w i t h  n- c- ic -v n m i t n - i c- ria t ice r n - l i e - n - t n -  the
n-c-c-i rc-n-c t and indi r n - sc -n -t c-c- s-c-l en-tn - on tin-on-c values tin -n -mt suus -re sip the economic
s n - m s i c - : t n - u n - c -c-’ of I-n-tb the study and out lying are-as . I c - uh ir m aruly these effects
am - c n - c -me m n - - -~c - m1 t  of potential changes in net lr t - n - on s m e , Ic-c -t i t e r  and land uses ,
r t c - c - I u n - t s u J i  c - c - ic - U c - ign - m n - n -uitural productivity and costs , and pic-opel-ty values .

A i m — I c - s n - s  considera tion , level of emp loyment , h i n ts - s n m l r n - c - rm n - lv  been discussed.
b c - s - s - - i t  b

c-
n - l i _ t n - s c - n -  is an o n-c r c - n - - n - n -- s c - of the economi c a ssn - - s s c - ; rn - n - s - nt  s r s n d l a r  to those

for the n-cc-n- jo- envi u onmsmn -c-m n-t c-mi and ins titutional n-n-nc-n- iderations . Supplemental
c- n - j c - i l  i s-c-- p resn -c - in - t tc-s-n-I in Section VII I , which relates sn --ste-ni - induced changes

(i mpacts) tc - n - n -rn - an -c -ui e ffects .

Ic-c-fT I I~COMIs-

c-Th fi rst and mos t peic-sonal e f f e c t  relates to an individual ’s net
n - I n -n - cu r se - . in  th in - c -  s tudy r u i n - c - n m , the property on-c- sn-cs--s rut-I industries who
discin-arge t I s I  n - i -  n - n un -n- tcloadc-s in the collection sn--s tem will face hi gher
Un -n -c - n -  n - i c - a n - c -n -n -n - s- s . ic-his inn- re-tic-sc will reflect the need to pay the annual
cc - in - c -ti n- - rn-lent of a p mc-o- ra ted (shared) capital inves tment and the system ’s
total c - c - r n - i - In -  operat ing costs.  To a d - in -y e  the hi gher water quality goals
n- c-_ i  I I  in-squi re- n-in e xpendi tu re of approximately 3 to 3-1/2 times the level of
n-vs n - n - - s m -  relate-n-I n-os ts ssc-n-sociated with attaini ng current standards . Hence,
tim e -  t axpayer r isc-sc-st anticipate inc reased sc i c - cu c -  charges . This will reduce
t i n -n - c - rn - ct or disposable income that the t axpayer has in - I t  to spend and ,
in turn , w i l l  c - c - f t

c-
en - st  the st i les  of cons ume r items .

i b
~

c - n -c- c- o l i n -c--c t on the ind c-ic-vin - lua l ’s net income for those residing in the
c- s i t  :- jH . c-t ic- c-c- s - t i sn - s - i s of s imilar  concern. The potential for impact primarily

cc-c-n - n - s n - c - - ’  s c - n -  r~ i smt ion to both the slud ge urmimagernent progra m and the land
t i c - i t / in - n-n - n-vs In- rn . lo safeguard aga ins t  rn-in-v adverse impac t , provisions

n-n-c-n- i- n-c- :r - cn - n - le both in the din-c- n - i gn and n-os tm rig of the two functional components
- c-c- s c -  - I/u I I n - s - _i in n- c - - n - t  son V II I )  . - ‘h\ c - n- n- slud ge c - sui l r igcss i e -mm t options we-i-c assessed .

- s n- / c - ; n - s  on i u v o l v i r s - i ’ t h i n - c -  re-n-in-nation of s-c - n - u r i
c-

c - t n - n - -  is - m i  in - u e - n - would not impact on
1 n - i e - ’n - i  n - i c -n - ic--nc-n- c -un - d con-ic-id In- u c- ovn -- benef ic ia l  to the tir e-n -i sin - is discussed later.

c - n - g r i n - u i  t urn -m i sl udge management op t ion does save the potential for
c - f  - t - c - t i n g ti m - ~- n - n - t  s c lp a t i  ng fanner ’s income. .~n - n - n - n - i n - li c - n - gin - , pa~n-nents are

m s - n - u - J -  to n - n - r n - e r i c - n - c - I n - n -  any c-n -vs tern— ic-c in-ted io n - sn - s- s. liii c-n- n l p J c -  l i e n -  to n-hue farme r ’s
aim~iual income n-md t h i n -  long- tn -- i n - s  cap i ta l  n -c -c- n - s n  irons ti r e i n n - i e a s c c -c-1 market value
sc - I c - k i m  n - I c - n -  Ic-inc -c- i is sold. Simi lar p i c - o v i n -  10115 c-c- c - n - ic- n- - s- sn-ide in connection with
I ~i c -c- - land r n - -n - t in e - l i t  n-vs toni. In addition it sn - s in -  c ain-c- ide-red rn-en -en -sn- rn- that

c- operat iig n - i i t l t  in - - s for t u e  I i c - c - n - n-vs tn - s a c -c- r i Ot s_ tn - s t v  ( i u n - c - u i-c I the-
p -s r I ici pwit.- - i n - n - n - i n c - c -- n - n -  ann - n- mn - j losses d i r e c t l y  ti n - c - - c - n - c  r i t e - n -c-I wi th the I c-unctional

c- c-
~

c-
~I c - c - c -~c - n -  s i t  ‘ c-s oper- n-c-ion. c- c-c-u wi th an Li ‘ n-In-c- n-n-nt i t \  , t O n - c -v would probc-ul c - mn - - be

c - e  i f  i rn - s - c - s i r i s i n - .

(;-v ! i c - i



I t  c - c - I n - c - n - c -s i n - I  n - n - c -  c- c - t n - c d  t i m c - c - t  c - n -  c- - u c- e g c - n - - s - i nvoivn -~ t n - c - a  n - : s c - f c - I n - I

iOn - n - n - s - c - n - -  p r ot e c t i o n . It  don -c-s- n- c - n - a t  s- u n-c- 
-~~~ : . c- n - c - -  c- p - n - n -  - s-~n- n - a l mr s Ccn -nc s-c --ic sti r s- c-

fi us-sr tin-c nutri can - r n - n - - c -c - n - I c -  c - c - in - n-en --e d in n-c- n-c- n - I n n - I c - I c -c-c- n-n -Togs - - - n - u r i c -I i c - c - c - c - I  - - - - - c-
- -

mn -si t d l ) t 14 n - n - c -n c - c- -r c - t .  In c- -- - n - b c -  n - t c - n -~~ c- c- , t i n - ,  cos t s- - ot  -c- c- sn- -o scc-rn - r - i  i~ c- c- c- - n - s b  i n - n - i  c - J - L

he pr n u n - t m n -- - . i i- c i  c- . c - s - r n s n s - t n --d tL !id d in -c - c-
c- c - n — e r s a n - m I d  achieve n c - n - i c - n - n - s m  i c i : u n -

reduction II- I i I n -  t n - t n - n -! i n - i o n - i c -c - u _ t n - s n - u  n - c - n - s -c - n -  i n -u j n - ’ n - - t  - ~n-’e 
c- c - •  c - s n - a n - n - I  c - n - i  B * n -c - - c-c-n- ,

land s - - c - n - n - n - -c- - i l-c- d n-c- s  I gIn - . c-
c - s - n - s -~~ j n -c-c-

~~ - O n - i c - c - I  c - I c - i - c -  i c --~
c-- I u  s- s--c- t i c - n -- .t~~i n - f l  r n - t n -c - i  c - : -  s n -  c- c- I 15 .5

i i -r i gat in -n-rm c- in c - i c-c - i n - n - i n - s - n - n -ge n-yr I c - - i s - i c -c- of t I n - n -  Jc -ai id  t n - c - s t - s - c - -. s - sn - c -  p u c-on -es c - - - - lie
unpaid-for c c - ij  - i  tn - i l  i c-p cci t n - is - c - n - - u n - s n -cpu - n-c- sn - - s i t  c-i leve l :1 i c - c - s-

c- tn -y en - n - i c - n -  D t \ c -  c - n - c - c-

t an - n -I m n - o c - 1m n -u I i- i n s t a l l e d  f t c- n - c - s - s  an c - n - u  ~ c - c - n -  t n - i c - c - i  I s - i n - k -c - l a c i s i n - s - n -  n - t c - - s J~ - - i c - n - .

c - c -  1-c- b oth i u s t a l l u t i u s n - c - r  w i l l  - c - d c - p  s - i c - c - s - n -s - n - n- tire n - n - s -s- air c- c
-

r n - a t  iu -
~c c -c-c-n - nmc hi - 

~n - m c- n - s n - t i _ t m d n -v n-i j Im - i c - nit c - a g  the 5 n- c- n - I n - n - c -c- n t  • I e - s - c - I s -  I t  r e t - c - n - - c r - -  ~ c - t . 5 n - tc- c- c - c -i

during exc-n-c- ’ssn -ve - I n - n - c - n - c -I or - n - s c -: vents - -

PROPEPT’~ ~ ALUIc- -

An-li i n - c - n-- c ; s - n - n - c -t a1 n-he ~ c - L~CP gun s - is n - - i  I I ~~c - u - n - n - c - -c- c-rn- c - i c - s  - - s - c- - c- u s - s - s i  c-c-c- 0 s c - n - c --n - s c c- n-u -u
the pm n - n - I - c n - c - t \  v c - n - i u e - c -  in  n - bc - c  S i n - I -  c - i s n - c - i  u n - s n - I _ t m  n - n -n - c- i c - c - c -c- . Vc- 5 n - b c - n - f l  t I c - n - n -  c-c- c- c - sc - c -Ic- c-

n- t ic-n-c-sm . the r i s c - s e - s n -n -c- c -U c - c - c -~~~
c- -n - of i r - c-~~

c-
c- c - n - n - c -  n - c - ru  l i e - n- sn - i  1 i c  c - c - I  I

c-
ic-c - n - t n -c- ti ha c- c-n--

c - i s - r n - i - c -u se  of i r a n - I n -  ne -n- c- c - n - s n - u n -  t~-~ r t i n - n - c -  s t c - : c - r c -  i c - t i n - n -  S s t o i c - u n - c -- c - e -~ c-an -i n - Is - c -c
t m a s - i t i c - i n - s m t  sites , i f  e m - i -c - c - c- c- n - i

c- 
n- c- c - c -. - two i c - i c - c - s - m t  t c -c - c l s s - mc - - i - g i _ t n -  n - i s -c-c us-n- ed. ; s -~c--

t In - e s - -n- - lands n - n - i l l  he c - c - s - - I l — n - u i c- c- mc - r s n - c -n- 1 , tIn -eu~e un - u i I n - s c- - n -s n - n - J u n - n - ion - in
c - s i n - n - s’ s pro r c -n - t - r t c -  n-n -n -u i n-re -c- - c - i c - s c -n- n - -c-- n - , m t is c - i s - n - t i n - i  i s - r i t e  I bi n - rn -  t Ic - i n - c -  — c - i c - n -  n- n - n -mi
will he — 1 i n - c - : s t  n - u n - n - n - c - n - s c - c -  r i s c --c -sn - to t i m - c- - t n - I t t 1 y ni l nin - - . n- ln-n - uc - ecn - -c -n - r , the c- 

- : c -  un - - I  I n - l i
n-in-ould be s n - s - sc- n - I c - u s  n-n - I  n - c -  at -  N c -- ( 1)  t h n - c -  e r i c - c - m r s - : n - \ I  n - c - c - l u -  n - I  I - n - c - n - P n -  s - n - s e - n -  r c- n - c - m t - c- c- n- I
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c-
~ irr ~~act to ind n-ict~~ i c - i l l  be In - i t  in at 1n--n-i c-; t tin -en - c - t m  f I n - - r n - - s - m n -  c - c - c - un s- .

Indust r ie s, especiall y major  n - c - n c - t n - s  us-- c -n - i c -r n- , p i e - s n - c - n - U  1~ nut - c c - c - n -n -c -n -I s- n-en- n- i nc-u tIn-c- s r
manufacturing processes to irdc-nimnsi ze i c - O n -  p r o —  t s - n -c- c - c -  m m — n t con- n-s n - c -c-- n - s - n - u i  ic-ed to
meet current wate r quality s tn -mnd ard c-c- c- . I I  c- i n -  HIC I un-in-s ic- n-n- n -c -n - I s - n c - s n - I n - n -  b c -

~~~
- c-

c-
- - n-- c- c-n -

s c - n- - -c- 1n- m i red wateic- which also rn --dun -en - the amen-us n- c- n - i  n c -n - te n sn - c -n -du g n - -c- n -n - n -m n - c - n - r n - - d c -

lb s i c - c -  trend is expected to n - n - i c - t i  Ic -un - n - sc - n- t i n - c -n -  c - c - i i t c -c-
c-
~~

c- c - c - i n - t i  i t - n- t s  c - c - n c - n - s c - i n - i c - I  c- c- n - c - t n - i n -
c - c - nc-c-n- upgraded. A t tin - -c- c- n- arc-c-c I ime , mos t of tin -n - -  i s - s in - c - s  t i c - i  n- - n- d i  s-r n - In - n - un - n -n- t U r n -  i
c - c - t i st e n - n - sj t e r  into the mn - n - c - t en -  c- o u r - c - c - c - e s  n -t n - t n - u n - - n- t c- i i.!~c- c - n - n - I t  ci pc-m i Sn -ac - n - c - - i n -  . i n -  c-n- c - n - bu n-s-t-- n-
the eqc -c-c-u valent of c- the I c - i c - c -c - n - tn - es  NIXc-J c- c - n - c - c - i  • mm uwn-n--;cr, t i c - n - c -  cos t ol i n - n - ln - c - n - trial
pro-treatment c- n- ic- i l  have to In-c n ia te x - ia l c - 1n- inn -  n - n - c - c - c -  - - c -c- 

c- n - i he som e 40 I lL i n - n -c - r c - t .
This wil l  req ui re indus ti c - c- - to i-can-n-c c-c-s t i n - n -  n-c-~~t n - n - s -L ic-u m c - 1 c - i n - n -h i t  sn-mus t n- c- c-c- - n -  -

on—site treatmrment . 1 b i n - s - r n -  c- i Ic - n - potent c- c-c-U c-n-- u n -  I c - n - u s j n - o s- c-c- l O i n- c- i c - c-n- c - t~ - - m n - c -  a I n -  I I
c- ndun- t r)c- c-c-c-as to d i scharge  i t s  rn-cvc in - s-n- i n - n - i n - t c -. n - c - c - c - t c r ’  into time i n - n - c -c- un -c -c - i c - c - V c - c - t n - n - i c - .

I f  this i c -n - i s done , the gross cos t t n -  i ndus t rn- and tOe’ r e g i o n -i l sy st c -c- n - m m c -  s c - c - i n - m i d
either approximate or he less tOn-in win -n - m t i r m n - I u c -- -c - t rr - n-c- n-c-c -n - s in - b  in c -n -mr by i t s - c - e l I
Under this situation , inc-l us t  rn- n-c- c - n - m n - i d  n - till be r n - c -~w I c - c- n-i to p l c -c-  t n - cc - n - I n -tn -
c-- ; t sn - tn -c-c - n - n - n -t en hut would rei n - on the 1

c-
n-n-g i n - i n - c - i  t m c - n-c- n - t c - s c - c - n - n i t  p i n - n - in - n -  tn -c - n ec -- c - i c -c- In-

c - ’f imi a l”  treatment . In thin- n-n- ac--c- c - n -  the a U - i n - n - c - i  cost m n c - n - n - c - s  n - i  by n - b i n - n -  rn-n-n- s n - i c - c - u i
c-n-c - -n - tn --rn would be n -n --n - o v sn -n -n -d i c - c-v usc-n Ices n- d c - s  s-c -gu s-idle n - c - n - c - I i c - n - i c - c -c- c- t r u n - c -c- . [ b c - n -c-

mrugnitud e of t i n - i s  added n-os t ic - ou l d n--c- ar c-c- , n-isc - p e s - in - in - c - t n -  u~c - c - n - r n - the tmn -c- c - i t u - -n - ;:t
ten-hnoiogy sc-mn- ed dv n - i n n - s  reg ional e n t i t c-c- . Sn- c- n-n- .\~-p u s - n - J i x  i i.  c - l i  ~n- n - c - c - r n - n - c -c- c- - n - n -
has been inc orporated into t h i n -  den-ic-n-c-n of tin -n - c - S i c -s -c - I ’  n m i t  n- c - m n - n - a t  byes .

n-c-n e t h e r  factor  to be co in - n - i n - in - r e d  i c - c -  s-c- c - n - m t  t in - c  n - -n- n— : -c -n - c - n - tn-cc-c-i c-n- n c - t e n -  In -n -us - .
the .‘n - I k I I c -  altornati yes could he usn-n-ble for s- c - sOs -c - t  indus t n - i c - i l  c - i c- - c - c- - - c - -c- s -c -cs .
This i -n c - u n - rn- c - n - cu ts c - i new source ol m - n-i t n - s c - I c -  and dc-ms the n - n - t n --nt  I n t l  for m n - n - I n n - n -u i c - n -c-
the competit ive demands on c c -c - us - - tim-n-, suppl ies . h oc-c - n-n - n-n- n- , tin-in- c-~~ t n - c - c -I s - c - c - I

i c -~ c- c - u I c - c - l  n - i n - i n - i n- to on ly those p roce ssn-c-c-c- wi n - c - n - m n - - t I n - -  t n - c - t n - i  dis sol ’c - c -c- c - b  c - n - ]  I

Ic-im) leve l can exceed 5 0 0- b c - f l  m n i l i i grn-n-nts per l i t n -- m c- .

In additi on, t im - c -- r n -’ w i l l  be the p o t e s - c - t m  c - u i  for sudded ~u c - m n n  -I t -n -m u t im e - -
s - c -c- n-- s - c l  lug e f f o r t s  . Imn-du nn t run - i l i- n - -cc-n- 1 ing sr i— s c - i  i- n-c- - c - c - In p r o c -c- i c - i c -c- c- n - i othn - c-c-c-
fringe bene fit s-- - Some indus t x-i n-sn- b c - n i n - - n -  r n- c- n - I n - m n -c- n-c- c- con -m i s  i n  r n - c - n - c -m n- n - n - r n nrc - n -
some s n - I  t i c - n - c -  c o f l s t i t c - s n -c - i s t s  n - i c - s c- i c - c -  c- S i n - - c - h  ~~~ i t - c- n - c - c - s - c -i c - i t s - c - i l  s c - n u n - t n - n -- r n - c -U I c- n-c-u-- i s - c - i n -
them n-n the nnanu f ac tu i c - ing  u n -c - - on -- en -n - , S c - s n - i  1 t i c -  1’ n i t s- c- - m i s -  i s i r n  in -  being lOis-c- S c - s - c - c - i

on the [ s - G t e - Ic - t i n - il to comimb i s - s n -c- t h i n - c -  c c - n g c - c - s u i  c — h m m n - c -_ c - c -.I s i u n - is -n -n--s sn -it O n - o li n - I s _ ni c - i c -_ c-n-

i c - n -  n- n- r n - n - ic- n m t n -  c - r m d c - n - n - t  c - c - c -  i
c-

n - m n - i s  and n - c - I h n - -r c- c- n-n - c- n-i’- n- c - i - n-sh I n-’ h r - c - 1 c - r -- n - l m i c t s  . I I  t h i n -

p m - n- c - n - c - s c- c - c - n - i n -c- n- c- n-c - n - sc- ful , another opt ion n-c- n -n -n - is - e -  - u d c - I c -. - c-i to t I m — c- n - i n - i n - i c - n - n - -  I c -n i l e - i s - n -  - n - s c - I
n-~c - c - n  I c - i c - n -  .-‘c - c - In - -smncccI B i o i n - c - gi c c - i i n - t i c - i  I c -sin ci ‘In n-c- c - i s - s c - c - c -  s - c - n -  ‘ I c - n - l n u c - c -- I s n n - k c - n -

- n- _ i

-c- c- - c- c - - -
~~~ ~~~~~c-~~~~~~~~~~~~~~~~~ - - c-.- 
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An- previous ] n c - I t  n - c -n - u n -sc - n - n -c - i , the s tn - n - n - b c- c- s p lanning cOi n -it and output
mn -n -n-n - one n - s n - e u - t i c - n - I c - tv rn -c -n -ponsive to the  national objective of enhancing
time envi ronimient. u n -n -c c-n - c -c -c-c - n -, to si c-n -h i— ye I_t i c-I s goa l req ui red changes t n - n -
both t ic - e  c-n-sit e s- and r elated in-md ic-es--en-n- In - en - in the s tudy til e-sm - and to
va rying degTees in t i l e -  OUt Jc- v i I c - g  tn- rn-a of i n - u  O l in -n - c-nn -n -c -. Consequently , the
n--cc-t n -s-n t ia l  exis ted to u t i l i ze n -y s tern un --n - i c-n - s- In - n-c-s a prima ry vehicle for

s - s -~ c--et t i n - n - c -  other needs within in-c-he a t
c-

t
c-

n-- c- c-r ic- en-i c-c- re-an - . dv so d o i n g ,  n - n - st ern
n-c- n-n- in -c -te d bene I i t n -  n - n - tn - u  ~c - n - c - n - s i c - t n - c -  in -n -! m c -c - h n - n - k n -  n - o n tn i bu n -c-e to the n - t In - n - s -n- n -a t  ional
objec t i s -c- n--n - - those cf c - n - n - i c - c - i c - c - c -c - r n - s -i n -  the a rea ’s social well-being and U s- r o n -  si n - n -
the regional and national n - SeVC I )ic - dI c- e- s-rc - t. l’hese represent a potential for
substantial c -r avin gs -c -c - to i c - n - c - t h u  tin-c local Ic- r u n -p a n - er  n-m s well n-mn- rn-on-c
throughout t [m e Stat n - s-s -n -sic - m d mn -tn- on-c- c- c- in - -sue tax c - l o l l -n -m s  arc-c un- n - - n - i  to n-upport
the allied Is-ede n - c - c - i n - is - c - U 1s-c-c-c-c- a t c - c - s -  p s

c- c - ) g Y c -c- iJsLc--

d c -m t-c--c - related sin -n -c-Us n- n - c -n - l i  as water  s - m c-r j u p ly defm n- s ii c - s-n cie - s, reduction n -c-
u n - a t e - c - n - -  n - ic - Gin - i c - n - c -’ p ro d I c - n - c - s - n - c - c- - t in - s i  i nc -n -  t i c- n-n - c - mImi us-n-- c for rec s n-s-c-c-c - I l  n - tin - m i i s n - i i ’ s-

c- c-
~i c -  tn -  and

en-c-s - c - i — s - s - s- c - - c c-al un - a c -. i n - t n - c - t n - G i n - “c - n - s - n--c-’ Is -sn --t by n-mdop t 1 c - n - s - c - of n-n- s- n - i n - u l c - m I  un-i c - c - c - c - i c - n - n -  n - c - n -ib m sc - n - n - - In -
and effective -an-c of the- captured and t n - e - c - nn -tc- e-- d storm i c -n - i te - r  n - n - c - c - m n - L I .

c- c- I c - i n -’ n - c - c - s - x n - c - t  of c-tn - in -b 1 t iorc-al  n -n - n - Sn - inn -  c - Un - n - i  c - it l e n - s t th n -  t i c - c - n - I  n - c - c - I  - - c - i n - i n - f a c t i o n  n-n - f
n -t i l l  other needs win -re ban-ed on the i c- n--us e c - c - c - n - n - i c - s -c-c - c - c -  I - n - s - n - c c - n - j u a n - c -  p c - n - t n -- n - t i n - i l  c - c - i  o’c - n - d e d
us - , the sys tem or a speci n-c-ic cn-n-rnmpcnr n-uc-ut. c-n-s c-c- usc- n - I  the in-n- n - c -t n - n - c - n - I n - c -  i n - - c - n - n - i

c-
u ts wil l

c - s c - c - a rc-n-ne directl y t r uns - i  the c - s y n c -  tc - s - m sm n - l i ’ s- n- n - g c - c -  c--c- - b c - i  I C  n - c - ti l e - i n - c -  s n - i l l  n - I c-m n - c -n - ly e  - c-c - n - I c - n - c - U r i c -ic -n t

n-c-c -n - n - s of c - u r n - c - sn - mu - c e  c - n - n - m n - I r c-c-c-n-n- c-A un - - c - u d n - t i t i o n n - n m i  i nn -  c-c-n - c - c- t c - s - icr n - ts - -  be I n - n - r n -’  t i c - n -’ iI~~n - c -c-- i ’ n - In -t

value c-c- an -u c - c  obtnt i s - m n - -c - i c -  Irs n - c - i l  n - c - u n - n - n - c -  t i l e - c - s n -- c - s i n -  n - b c - c - i n n - g e - n -  in the i n - c - c - mt -or and
ic-ic-nd uses of the affen- tn--c-I ar-c-as the r n - n c - t n - m n - c -  n-n-n d imp li ca t  s-c- n - i c - s  of s c - h i d -  c-rin-
d n-c- e n -c- sn - c-c-c -U c - n  the f n - s - l l c - y c -’c - i c - i c - i c -  P n - m n - c - n - n - n -c- n c - o c - in -~

c-n-c-c- n- c - ] c - n -  n -n - c - -t ic -Ic -Al l i i  c- n - h  tb’ s i i .,  S IUDY c-
c-J~~J c - \
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The i n - n - n - n - i c  n-on-n -s-c- n- n - len -rc - t i on s  i n - c -  e n - t n - i - I  c- c-c - i m m c -ig the n - r n - c - c -c- i ’ s c - c - s c - t n - c - n -  s S m i n - j i m c -c - e ’  n c - n - r n -’
Un - n- - c--c - c - i n - n i  r c - c - n - c c - b s :  c - n - i c - b  t r a n s  4 n-

c- - I c -  I t t - n - n - c -- I c - o s t )  n-c -n - sin-n-n- s- f m— S .  - S i n - n -  tin -c n - m n - n -c- In-’n - l U 5  n ’ n-c - r c -n - n - m t s -c-
Ic -er ic -’ c- tm n -t n-’ms - s - s -i n n - - n-i , t i c - n - c -’ r c - n - t a l  ic-c- c -c - i t  n-c - I c-

c - n - c -  lus’c - - c - t n -c-, c- c - c - i ln - i i ’ l e  Ion sms n-c- ( i i c -~~c - m u t  - i n -  tin -c
n - t n - I s  c-i arc-U r e g u i : c - t -c- -u c - c - n - i t ” s - c - t  ) f i n - s n -’ n n -~~i ss - mn - - n c -  - c - n - - r n -  n u i c - m i n  n - n - c - I. i c -  - - i c -vol t  cd
evn - m lm n - n i s - c - i  c - n - i c - i n - s - I t  i rmi pn- m cic- ti c -un - n- c-c - n - t n - - n -  s- n-c - n - ms-c- - n -s- , im n - n - b i ic - is - n u g i nn - c -si s - c - n - n c - S - c -  ;i en - c -c-J -c- n i - c- w e l l  c - m s
ws-- ten - c - n - 1 c - 01n- , b m c - c -n - l on n-us alt e- m c - n - c - c - s -c- i s -n -c -n - c- s den- is ~ni , con- tn- c -  n -i nn - I c - n - t i c - n - c -- i c- n- c- c - - n -  c - u n - n - e

- [ - I c - c - a n - s -n - c - I c - c - . U-n-. c-~c - v n - i 1 l m c -i I s- n - i c -  t s i c -c- ’n-c - i n - n -- -J s- s tn- c-_ c- s tep i c - s o n - n - c -n - :  s i r s - i , tine
u c- I s - n c - t m  c - -c- c - c - I  5 011 n-c-n-c-d I o n -_ c - t i n - i c- of n - b j n - an ion-c-lit o f  i c - c - t n -  c- n-c- c - c - c - t n - - n- t c -  I c - c  t s - n -- c - t t c -_-n - l ;  c- m~ c - c - l

- c - - n -i s-n-i c- . the u n - I r e -- c- c - c - n - m n - -n- n- use c - m s - c - U  r c d i s t n i d n - c - t i c-c - n - tu of riot n - c - s n - c -  c - i s - c -  t m — c - i n -c - c - c -c-n-c-.!
ic -s- i  s c - n - s , n - - c - c - I  i L n - C i  c- n - c - m r  - c- - u  from olbm n- c- c - c - c - c -c - c -  [c - u s - s -in-- c - s - n -ic-n - I c-n-c’- t n - c -c- c - c - c - n - I  c - i ) n -~~ n - c - c -  n - c - - c-

Ooth of tic-es - se c- - n n - m l c - n - c - i t i u n n - s -c- sc- c - - n - n - -  l
c-
u c t l c - n -c-- n  r i s c - c - , 1 n c-c-eJ c - m l c -c- c -ng c - n - c - I t -  I c - l i e - c -c- t n-c-

s ;  \ - i I c-i
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c-
c - b c- s - i l’  s s - t t n - s - s s n c - t  t n - u s  n- c - c - n - i n - i c -  i s c - V c - n - l n - ’ e c - l  c - n - n-c- n- c- s - u s - s n - c - s - n -- n - m n - ic - i

‘ c - c -  sn - n -’~c-- - - cs - u n- ‘ -
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‘Ic-able C - n - i l l - ?
In -bi te r  Ba ls-in ice (i~U DI

(Option 1 c- 2n - n - c - S  IICD Constraint)

ILLIN’OH I M ) i c -- c-c-c-\n -\ ‘ [ ( c - i  Ac-ic-

Area Input iOn - c  2cc-n-I ln -) 90 201111 b o O

1. Rural Storm Water 4 c -
~~~ 268 1128 190 (n - SI

2. Suburban Storm Water c- IOn - 1-32 48 s3 c-T in - n-
3. Urban Storm Water 41,1 47 c-c-5 2 5  31-s 436 3j n - i

Subtotal Storm Water 1~2Ti i~TT~ ~Tf 1
T2c- 

~~~~~c-
c-T

c-n-Tc-

4. Ground Water Supply 111)1) 1125 55 11c-~ 11c4 34 .2
5. Lake Michigan

Withdrawal 2 ,068 , 068 378 Sc-in- 2 , 4-- s - sc- c- 2 , 404

6. Total Water Input 3, 5’lS ~T5
c
-~T~ 

c-{
,

c-c-

~~~~ T,

Area Distribution (I~ mand)

1. Lake Michigan Service
Area 1 ,31)2 1,7311 366 3114 I,s-)5S 2,n-c- s-c-n - c - c -

2. Ground Water
Service Area 4n -s -u 778 67 12n-c - 1-4 7 n - n - n- c -I

3. Total Water Demand ~~7iT~
’c-

~ ~~~ , 5 I O  
4’

~~

c-Oc- 
2~~~~ i1c-

Supply Source

1. Lake c-Michi gan 1,591 1,580 378 33n- i , 9 n -c-n- i ) 1, 0k-
2. Ground h_n-in-er c-!Hn-~ 22 8 55 114 c-kn-4 S Ic- i

3. Rural Storm [Voter 131) c -I n - S  - 139 c -I n - s

4. M ~ I Rn--use 133 54 ,c- 135 43’~5. Total hater Supply 
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2. Indi ren- t It - t l w ’ u c-asc- sP~ -177 -188 - i~~~
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Both den~nd sectors in the Illinois portion of the study area
ultimately face a deficiency in relation to thei r needs . Cc- c -rn -current
with this problem is a reduction in net withdrawssl availabi n-- for u n-n--U
satis faction fr om Lake Michi gan . As more of tin -c land-use in the area
tributary to the Lake changes, there is an accompanying requi rement to
capture , t reat and divert the runoff volume . This din - - en -n -j oin - is required
to avoid a degradation of the Lake’s natural back ground cons tituen t levels .
Since the runoff will increase in volume with the timec-phas ed transition
from rural to urban , the net avai lable for e ffectin --e un-n- n -lye sc - i l l  Un-c rc-eas e
in a corresponding manner. With the demand in both n - e c tos i c -n -  exceeding
supplies or current Lake allocations, extensive use ic--an- ri~ide of availablerural storm water flows. Not all of the rural storm wan-es-c -can be effectively
used because of transportation economics and , again- , the eventua l land-use
convers ion which reduces its avai lability oven- time . Ult imately , the need
in the water supply defi cient areas mus t be met by withdrawals from Lake
Michigan and collt) ic-ned with the reuse of the renovat ed ~rec c-c-c-led)  inrun ici pal
and indus trial fl~~s. For purposes of this study, the i

c-
ion-c- mix i~n - ms

regulated to maintain a son~ what equal concentration of total dissolved
solids in both demand sectors . This urn -can t extending p ipeline t rn-inc-sf er  of
Lake Michi gan waters to the coninunities in the ‘c-c-c - en - tern portions c - f  the
C-SEU4 area . This is an extension of one al ternative rn-n-c-c-c - under consideration
by the State of Illinois . However , tin-crc are significant political , social
and institutional implications associated ic--i t h  this proposal. First this
proposal will impose a need on t ln-e State to ic-eeva luate the p n - n -c - scr n -t
al location of Lake Michigan wi thdrawals and asses s the cost-sharing
arrangements implicit in the redistribution svn-tn-s’c-. Secondly , i t  raises
the question as to the extent to which the n -n - t a t e  of I l l ino i s  c-as to
undertake the recycling of its waters before being granted n- in -id itional
withdrawal ri ghts  from Lake Michigan . Fi gure G-VIII-1 n-li on -n -n- the Option 1
supp ly system.

In Indian a , the prob lems are comparable , but h o t  of any sen-ion-is
consequence. Mos t noteworthy is the anticipated ic- n-c-Un - c tion in tin-c usage
of Lake Michi gan withdrawals due to the indust r ia l  t ic-ends in sc -t i ter
r n-cc -c- -c l ing.  This recycling helps achieve an econom)- in the ssniount of

n-~ i n - t e s c -n i t c r  t in-a t has to be t reated before bei ng d i n - c i s t i n - g e c -c-l into the su n - c - i ’s
w a t n - - s- ’ c- uun c- ’ n-es or municipal collector sc-c-c- steni .  At the sn-inc time , the use
of ground c-c- c-c - c - i t n - c -r w i l l  increase because of tin -c a n - c - s i i l a b i i i t v  ann-c-I comparative
cos n- c- c - c - 1n - ’ s - s n t c -i g n - c -  eve s-c- pipeline t rans fer.

Op t ion  2 - without constrai nt

Under this reuse option , all potable needs in both dcrr~snd sec tors
tha t are ground sc - s stn -c -r deficient  are supplied (n - os - s - s Lak e ~1icfl i c - n - c - u s i .  Sic-

c
-c-c-

c-

c-Fable G- \ I I I — 3  . The storm water ruin -off in  the rura l c-u n - - n - n - s c - i s - n - n - i  the-- n - n -c-u s-c -c
fl ows f rom the treatment p lan ts or land trea tiriic-c-nt c - n - n - s - c - t n -- s - - n-c -arc used
cxc lus in -c - ely  to supply the in-stream needs . Cn - - n i c -n- n-i j u e nt ly ,  he cos t tin -id
resource consumption differentissls-c- between s - fcc - two op t i c - c-c - un - s - c - r n- c - f i n - c t t i n - c -c-
implications involved in n - c - in - i s  lying onl y t hn -c- wa te u c -supp ly n c - n --en-Is . i~ idei ’
the second option , I ll i no i s  w j t i i c - I r ’ n i i c -c - c - u l c--n- i c- rom Lak e \ 1 c - c l n - i s n -, i,s s n - c - i l l  m c i - n- - n i — n - -
by 113 and 134 pe ic-cent by the year 1990 and 20 110 i c - ’  c-i s - n- ’ t i v n - l y .  I s  n - n - u s - n-
G-VI I I c -  shows th e Option 2 supp l y s y s I c - - c -c- 

-

( I  ~ 1 I - I;
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L E G E N D
LAKE MICHIGAN WATER LINES
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Table G-VII I- 3
Water Balance (t4 D)

(Option 2 - No Constraints)

ILLINOIS INDIANA TOTAL
c-Area Input 1990 2020 1990 2020 1990 2020

1. Rural Storm Water 423 268 228 190 651 458
2. Suburban Storm Water 407 532 48 83 455 615
3. Urban Storm Water 411 472 25 38 436 510

Subtotal Storm Water 1,241 1,272 ~t~T ~1T 1, 542 1, S’ffS
4. Ground Water Supply 209 228 55 114 264 342
5. Lake Michigan

Withdrawal 2 , 340 2 , 770 378 336 2 , 718 3,106
6. Total Water Input 3,790 4 ,270 7~~~

4c
-

c- 

4,524 5 ,031

Area Distribution (L~mand)

1. Lake Mich igan Service
Area 1, 59 2 1, 732 366 324 1,9 58 2 , 056

2.  Ground Wate r Service
Area 480 778 67 126 547 904

3. Total Water Demand 2 , 072 2 ,510 ~~

c

-
c-3c-3c- 2,505

Supply Source

1. Lake Michigan 1,863 2 , 282 378 336 2 ,241 2 ,618
2. Ground Water Supplies 209 228 55 114 264 342
3. Total Water Supply 2 , 072 2 , 510 c-4 3c-

~~

c- TSU 2,505 2 ,960

Lake Michi gan Balance

1. Withdrawals for use 1, 863 2 , 282 378 336 2 , 24 1 2 , 618
2. Indirect Withdrawal* 477 488 - - 47~ 48S
Total Withdrawal 2,340 2,770 

c
-3c-7

~~~ 

c-

~~~~~~~

c- 

2 ,718 3,106

*Jyjv~~sj~fl of storm water from area that normally flows into Lak e Mi ch igan .
Because of the area ’s development, the storm water mus t be captured , t reated
and diverted away and thus credited against Lake Michigan withdrawal.
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FLOOD CONTROL

The capture of approximately 2.5 to 3.0 inches of storm water runoff
will reduce the frequency and severity of inundation within the flood-
plains of the study area. Mu le the degree of relief has not been
determined, an estimate of the areal extent h as , c-The extent of flooding
uc-c-as measured by using flood hazard maps p repared by the Northeastern
Illinois Planning Commission (NIPC). The flood incidence shown on these
maps involved all major storms that occured in the Illinois port ion of
the C-SE Uc-c-I area c-c--c--ithin recent years . No comparable maps were available
for the Indiana portion . However , for the purposes of this estimation, it
was assumed that the ratios of streams and amount of flood plain ac reage
to total acreage in northern Indian a were similar in nature to the adjoining
Illinois portion. Of the 2 ,050 square miles of acreage in the Illinois
portion , approx matelv 54,700 acres were located in the flood plain .
Therefore, of the 570 square miles within the Indiana portion , some 15,200
acres would be classified as flood p lain ac reage on a proportional basis.
This would mean that approxiii~ate1y 69 ,900 acres would be afforded some
degree of relief.

It should be noted that previous to this study the ~‘V$DGC and the
State of Illinois had completed a detailed evaluation of a combined flood
and pollution control project. That stixly concerned the construction
of an underflow (tunnel) plan to capture and treat 2.5 to 3.0 inches
of runoff in addition to municipal and industrial s~~age flc~c-c-c- s .  The
storage together with the collar~- pic-mip-out rates to the treatment plantsreduced the quantity of spillage experienced during a 21 year period of
record, by some 96 percent. The runoff that would spill into the streams
would occur only during the very large and infrequent storm periods when
the runoff volume exceeded the sys tem ’s sto rage capacity . c-fli e storm ~c--ater
design purportedly reduced the frequency of flooding on some 10 ,000 ac res
of flood plain from some four to five occurrences per year to a frequency
of from three to four events in 21 years. Since the degree of runoff
retention is similar, it is reasonable to expect comparable uc-eduction
on the remaining 59 ,900 acres of flood plain located within the C-SEUc-1
area. Furthermo re the disLur sement and placement of the rura l and
suburban storm water storage is desi gned to achieve additional reductions
in local water problems such as damages from basement floodings and
blockage in traffic movement caused by surface ponding.

STREAM USAGE

1c-c-bst of the streams wi th in  the C-SEL ’n -I a rea presentl y ha ve l i t t le
potential for extended in-stream recreational usage . As ide from the
spring and early sic-omie r storm water runoff , the s t ream flow is comprised
of the outflows from the existing t reatment plan ts . As a result both
the quantity and quality has precluded ext ensive development of streaim
related recreational opportunities . “br eover , any dc~ree of regionalization

(;—VI I I c -~~)



w i ll di u c - tc- c-
~~tl y a f f e c t  the presen t stream flow regimen. l~ithout some

dc -c-,~t -cc ef redistr ibuti on , as would be the case for Alternative I, the
tu uat ic ccosvs tern and use potential of the small streams would be

c-iCh c-c-
- i c - sc-c-dy c- i f f ec t e d  during dry periods . This problem woul d he further

:tggreva t cd by the degree of regionali zation made economically feasible
by the c -nc i-eascd volume of flow to be treated under the NDCP alternatives .
,\t the ~ainc t ime the ND~~ alterna ti ves of fer a real potential fo r improving
1 : - c - t rc :c -n ; t

c - l
~~~~~~ reg imen through the effective reuse of the t i-eatt c-c-c-d storm

c-ate r runoff. Accordingly, a distribution system was adopted for use in
i l l  NDCP - i l t e rnative desi gns to determine the imp lications pr imar i ly  thc-ie

t~~ i c -L-~ ionali:ation and capability to meet a range of enhanced stream
m i  ~ a~:c - - . The dist rib uti on sys tem was desi gned to improve the flow reg imc-en
in ill or portions of some 30 or more streams . Aside from the major

c-~c-itc-’~ COuuses , 26 of these streams were selected b ecause of t h e i r  proximity
to ham ~epulation centers and/or the surrounding natural environment
w h i c h  stdl C-x ists . The streams and counties which would benefit from
t ile - c r c - c- - a - c- e d  flows and resulting enhanced potential for water based
!

c-
u c I c-c-~~~c - t~~~cua ~~ opportunities are listed in Table G-VIII-4 . Other strearL-~

wcic-e excluded from consideration because the cross-c-sectional capacity
wa s unable to -~ustai n the necessary seasona l variations in flow . l inal
decisions c- u~~u l at i n g  the flow distribution and in-stream use s c-iust ult imately
be decided by local inte rests .

C~ut ’ of the concerns involved in the foregoing analysis was that

~
o - m c -  h a l  redistribution of the treated water and Lake Michigan with-

c - L c -c-u~~il~~ could a f f e c t  the flows in Upper Illinois Waten~ay System.
Ac - 

- u c -i h a~~ 1 first priority was assigned the satis faction of the
C51 ’~~ t t u c -I -c-ater supply deficiency . This deficiency, ranging from some

7( c-) tc ~~S0 MCD (see c-c-\ppendi x B) by 1990 and 2020, respectivel y, was hiL t
; r i a a uc -i ft by Lake ~iich i gan withdrawals  and/or strategic reuse of treated
l\ h t t L c- 1 .  c-fluc-n the rec reational redistribution, municipal and indust r ia l
l lOl c-c-~~~~~~ and c- m l i  reclaimed storm water flows were balanced tc-hroug h a
I C J  t c -c-- m : : t i v e  process to ins ure that the flow selection would 1c - rou Je c-i c-i cq uate

for current and pro iected waterborne movements. Pump s we ic
-c-c

~c-e i c -c-led at  t h c -c-c-- locks to Like Mi ch igan to insure adequate cap;mc i t - -
c- (ci

- i lc-~~~ IIIOV (c-’HVfl t - c-

I c - \ c -”c-U USE OI ,-\c-h cTh, S

T h e m -c-c- c- is th e potential for at l east four types of ch :tn m~i-s in 1c -c-n d
t h c - i t  could c- :c cur w i t h  in t he s tudy area concurrently with t ime

1c - u- u1c-osed c h : i u i g c -c- -s in the wa t ci - u - ec -~i men . c- lc-he first will he a ffected 1w
tie c - m a c b a s e  of lands ic-equc-i red f Iji’ the permanent 5 stern fac i l i t i c - c s c-Ic-he

c - i h i l OU l l t  m c i  11 \‘arv between a l t e r n a t i v e s , r e f l ec t ing the degree of
cmviii :c- m t  ion and the type of t reatment process i nvolved . \ic-c- ’

~~ hc i
~:i u - i  m u ~c -I 11 I~~VO I vu the land requi red for storage of tic-ic st c - n - : wat c -c-- m
i c - c- i u m i f !  m imI  is ac 1 e ; i - c-te di f fers  onl y  between quality s t : u i c - l c - c - u’ c- f - miii d is
c - h ih iOn to  r c-i 11 N1)Cl ’ - I it crc-nat i vc-cs

; -  V I I !  c-
~~~~~~

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



Table G-Vl I l -4
STREA~~ SELECTED FOR AU(~€NTATIa~

Location
Main Stream Illinois Counties Indiana Count ies

and Tributaries Lake Cook Will Du Page Lake Porter La Por te

North Branch Chicago River X X
Eas t Fork X X
West Fork X X

Des Plaines River X X X X
Mill Creek c

-
c-

~~~

Indian Creek X
Avon-Freni nt Drainage

Ditch X
Weller Creek X
Willow Creek X
Silver Creek X
Buffalo Creek X
Hickory Creek X X
Spring Creek X X
Jackson Creek X
Tinley Creek X
Salt Creek X X
Addison Creek X X

Eki Page River X X X
Eas t Branch X X
West Branch X X
Lil ly Cache Creek X X X

Little Calimiet River X X X c-c-

Calumet Slough X
Butte rfi eld Creek X
Thorn Creek X X
Dee r Creek X X
Plum Creek-I-tart Ditch X X N
Lèep Ric-ver N N
Turkey Creek X
Salt Creek X

Grand Calume t River N

G - V I I I - l l
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4

The ~c-ot~- mi t  1c- c - !  ( ‘C c - I a second t Y p i c - of l an d use cImmii lge  mc i i i  occ ur
concurrently mci tic -t i e  ( m i s t .  i-or , ar c -  th e  ic-cm ~rce ul  tL ~~mc-c-~~i oiia I i :at iOn is
extended, a gu’ ea te r  n u a~ eI of t he  l3~ L- c - \ 1 s t i I i -~ I e a t :~c-- r t t p laii t~c- w i l l  be
abandoned , and only mc - portion rL tainC- d for use is mirm access  point to t h e
plan’s collection and convey ance s\ c - S t L - l h~ c- . c- c- C ’ h l c - c -c-~c-~~lf t f lt  lv , much of tic-u
lands now p o u t  of  the  t i c - c -c- c- i t  i c -c- n

c-m t  sites n c- il H ’ su ic-p lus t C) time hc- 5 tem c-: ’s

requi rements arid could he e fi c-
ect  I c- c- -i c - l i  used l a nc - ct  other c o :bUULII ) i t i ’

needs.

-\ t hiu c-d change wi ll be t i c- c - I  lccted in t h c  tic eased Irrop c rty .c
-~jc-~~~~~~~~

and use potential of the -c--u lan ds adjacent t c- t f i u ~-e s t u c c -eis where qunl itc -
and/or flow regimen arc enhanc c-c-t c-i .  f l i u  flood ic-d id affor-ded by retent ion
ot c- stonn water m ’toio ff mc i ii also 0101 m dim- m ddi- c-J inducement (c-or chan ge and
the opportuni ty to mm _ - Ct  c c - t i m e r  lan d i- tc- : la ted needs . \ c c-rc- m mp : i i c- a b l e  ab i l i t y
to meet otheic -land needs can be ac -r h i evi c-h by the c-c 

c-
I ’ect rye si ing and

location of the  suburb an and r iuc -al  storm w i c -t e i c -  s\c-sie!- ms . N c - c- nih pt -ov ide the
potential for cont ic-oil i rig 01 oc-clO: j c -~~ t tonis :mnd nui nta fling a h i  I c- c - i k e

between intensive urban Jet’c-c-- i ~ c-pn c - on t  :uud open - spaC e usage .

The fourth change l’e c - i i c -- c t s  an intens i f i c - r c - i t i o n  0 1  p l e s C c- m ) t  lan d use-.
I rri ga t ing  cx s t in c  c-c rop ic- c - i c - I s  w i t h  i c- n c- mu s t e i n :  icc -te n  e m 11 allow the
participating tanne r t i  i r k  t e a s  e c - I S  a c e t o n e  :uuiual pr i~n i i c t  ion tr i ’ou mJm
increased ~-i elds and reduced lussec-s dur ic -n c-~ i c - c -c- c-t i c - ic-c- mc - i c - s c- D c-

m e  c- c-c- c - t c x i t j r i l  l o t
this change would i - c- -

~ oh t from the r o t c - i  t m i i  m m~ c- r u v c - c m : i c m i t n  d m a  m i ia -,~e arid
irri gation sys tents) in~ Lu I ~~L c- c - l  liv t ic -c s c - s t em  s c-c - T h - 1 m m t  I : ) ) . C t  i t ’  .

the longc-  m’ mc -ngo cont i-ac t c-ia I i i  I’m’a i ul b ci ient I c-I c - ri - i c- i i n  I 1 -0 t C - S C I mu id s  in
agricul tural ~t smmr ,c c-i i l l  p r o \ c - i d c -c- - c - I  s i gn i f i c a n t  cant  r mn:mt ion t o  I c - c l  I

e f f o r t s  t n  ma into iii open - s I c -mi c e  l c -li i c - i i ’  . As I ~- po~~
c-m l e d  Out hi I hi,’ I i i  I t c - u c- h c - i  I Y

of I llinoi s Loo 1c-c m~ i ti cc bc-c -ct  cn~c-ion 5cr ’. i c~~
c- , most of the ole-mi ~pmucerequi tic- - mi le r u t s  u nus t coimm e f m ’o:: I Ic - c -_ c- 1, 1001 0 n c -c- c-a • 

c- c - c c - c -Annex c--\ . Us c - c - ig
ri gu c - i cuituic-al lands in l w -  N -  ~~~l I c -~1 mu on mo - m m i c-~~ : -d of t i c -  - m m t u n e l i t  cou l d
be a mean s for pre seI c-t c - m m c - c -~ open s i c - c-c-cc-c c-

ROCK AsIc-) S O I L  ~~lV\ c- - \ I ; ) \ 1}

t .O f l St I lc - iCc - t  lOfl 01 a ic c - s i ~~\ c - c-c- he r mc - mf l m n mc- - m  c- -nt svs to : : f o i c  - tim c - c -c- C- ’) Li u - c - c i o n
w i l l  i u ~jui re t n u noc c-: c-- c -, c-r : t  o f  c-c- n — ~~c- c - i ’ t~~ c- S i , c - b c - t i t i C s  U I  0 t t C - I c - i m i ~~~5 . 

c-D ie m m c - e c - m t e s t

quanti t \  w i l l  he of c - Ic c -IOlhI i  Ic roc k fu n :: nc -  c c - c - r i - - m c-uc t ion 01 dc-c-op sui c-t mic e
stOrag - uc -c- c- c-~ c - - m a c -- I i-s and dL - m c-- j  cc - nm -, m a rc - r e  I tim ~: m - is . In mi ~1c- Ii tiofl 1m m rmte - i u m ! c -c - t  u k,c - s

of c-c-u i I and u t h e i c- (iy i , c - uc - ) c - i c - u j c -’!i n m ; c - t c -c- c-r ia Is I c- c-jr 1- cc-c - c l e w  ic- , I c r-ce in  and
c-- ewer co f l s t : c- :m c t ion m mu s~ mm l so b c -c- - mov ed , I h i c I m  of th is c - n t c -- i ’ i m i l i i i  11 o i i c - r i m c- t t c - c-

in time - k-st c- Ic-n: .c- l~- pop c- t tdd  a r i as . h e m  et o r e c - , 1c - n i c - 1 c - c m c -  nc- c - l : a c -- c- - ~c- 1~~t iS

e s sen t i a l  t o t  on ly I c - -  i n i r i i i r m i c -:e co~ I c - a t  : m l f l h m m 1 0 liii- ic -I c-c-
c- t t c - c-c-c-

c -c- c - f  ftc- I
ca i ec-c- ed I c - v  c - c - K ’ c -c- ic

-IU(c-
c
-’i! of t he o m i t  o i l  a l s



11w- c- 1I5~ c-)O5 i i i  U I  t ic -C f l l Z l t e c - 1 I c - i m c -  f m c- c - - c-c-- c -  aL  a c-c- i d c -c-c- u r ic-ic -ge o f  opportunities
fo ic- c o t mm t r u c t r v e  ic- oc-e w i th in  t ic -u  rc -’g i u u . c-fl

~~c-c-
c- c-c-

~~~ oppoic-tunities may be
hro adi> c - c l a s s i f i e d  mo~ reclaina t ion , ic-ec re -nit ionu l , ox conun erc ia l .  Selection
of the f in a l  management proc edures mus t be made on th e  c - ac - c - is  of cos t,
coi m p nc -t inu l i t v with  ic-egional goals , d i c - c -  _ ipti ve ei c- I e c t  c-c -on the conununi t ies ,
ec-r iv i roninental  e f f e c t s , and oti c -eu c -m’a c t o x c - s .  Ooiitc c-c-oc-c-c- : : : 1 ic - -c - c - of possible
t i i c - I i c - i c -~~~~~ic-~~ c-t options c- i re  i ic-c I i mc - ! r c- -d h e r - c - c -- to ii  lLx ,s t r m  to t Ie  t c-n c t c f l t  i a l s  for
constructive m ic -c - t. of t he  u u t O t e u i a l s  . ~ian y i c t h ui c- poss ib i lm t i e s  undoub tedly
cxis t , and i t  is not in tended to r - c-c oc- :nrmc --n c-1 c-c-nv one opt  mon for inq c -c-iementat ion .

Itcclajna t iumm (~ portunmties

Fill  icr local horr c-~c 
j~c-~c-c-~ c-~~~ 

~~~~~~~~~~ of i m  c - u bor r~mc pits , i- speciall y in
the Garvc-ftu:i:c-ond m i m e - m i , ar e 

~
c- u c- i-s eut lv  l i U l t i g  come ; i c-Ic- m ed is I H t  c - c i n t l n m l  Si tes
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Mountain Landscape. The concept to construct a “!.bunt Trashinore” has
ac-iso been advocated in an effort to provide an extended range of recreational
opportunities . The rock and soil from the urbani zed area would be sufficient
to construct a moun tain approxi mately 400 to 500 feet in hei ght and 700 to
1,000 acres in area at its base. This mountain would be suitable for
ski ing , hiking, tob ogganing, picnic ing , and other related recreational uses.

Commercial Opportunities

The sale of aggregate or s tone was an option that could help conserve
and supplement the local aggregate market when vi ewed as a use source for
a portion of the material management. While the moled rock, is in a shape
which is more e~~ensive to crush and grade for aggregate than is quarried
rock , the quanti ties could be integrated into the existing comercial
crushed stone and aggregate market . To do this , hc-twever , an agreement
would have to be reached with the aggregate industry to stock pile and
integrate this material into the rock market.

SYN1iRGI Slv~

The potential for achieving still other benefi ts will  increase with
the foregoing inprovements to the area ’s water and land resources . The
new programs for meeting the other needs are synergistic in nature . This
mean s that they are dependent upon the resource base of the wac-s tewater
system or the desi gn of a specific functional component. In either case
the expendi ture of a supplemental inves tment wil l  be required . c-ic-hus
while these add-on programs are conceptual in design, they represent a
secondary level of return and additional options to he cons idered .

Recrea tiona 1/Envi ronmenta l Land Corridors

Concurrent with the ins tallation of the sto rm c-c-~at cr  ic-unoff management
phase of the overall program, will be the major question ic-s to the usage
of the flood plain levels. The potential reduction in flood ha:a rds wi l l
inunethately generate coinpetative demands for the usc-c of thoc -- ec -acreages.
Whatever the decision, the resul tan t impact will b i n iv e signi fican t social
and environmental in~ l ica ti ons .

To date the regional planning agenc i es in both Illino is and Indiana
lia ~

c- c-c st ressed the need to retain the flood plain lands in open 
~~~~usage and to encourage recreational and conservational pr mc - c t i ces . Wi th

l e t s  in mind , attention was directed to the study of a p lan oi c 
- i n~c - r o vemec-nt

that would he respons ive to these goals . The 26 s t u c - e r u c -~~ previous l y
sec-l ec t e c-e f o r rec reat ional an d environmental conside rmc -t i c -c- tic - - were used as
t i r e  basis  or  the evaluation . A prototype mode l f i r s t w m m s  c - l e v e l - c-c-p eel for
t ime h c -c -r t l i  B ranch of the Chicago River. See l i gure G c - \ I I I  -

~ 
c - I c - h i s  stream

was selected because the range of urb an , siIiurhzrn runt ru r a l  development
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NORTH BRANCH , CHICAGO RIVER
PROTOTYPE STUDY AREA

LIMITS OF STUDY AREA
H A L F  OAY ~ \~ 

1c-c-c-~~RO A D c-c
-c-c-

-c -L\~ 
c-i 

~T ::::*1~,~11~T\ Figure 6- V~Jfl -3
~~c-\~~

c
-
c
-~ \~c -HIGHLAND \N 

- 

c-

~~b 
c-c - PARK \ ~~-p t~~~PI~SIIivIS \ ‘

~~
c
-

Li c-r.
~~ 

c-
u ~ 

c-c-—.. . F U I ~~A I I  \ 
c~’DEF RFIE Ic - D c-c - - ~~ sat.

‘~~~~ac - .a , i  c-1
\ 

I ““~

- - ‘~— - c- c- 
,ac- V*1I

I t U t a  U? U O U c - a I U O O I  •A~~I S t S ! I I C 1  - -

~~ l.a.,, c - ci.., ,

- 
r.i.ia... c-c-c-c-c-_ Jc-_

N O R T H B R O O k
c-
~ \c-c- 

•:- 
GLE N COF

‘

~

_

~~ 

‘
~~\ 

Ic-. !, - - LAGOONS
c-p 

~ c- W INNE Ik A

--
- c- ~c - c- pa,ia,u

- 

- 
~c -c -~ 

1*I c..a.,

~LENVIIW ~~~~~~ W ILMET1 I

LII EXISTING OPEN SPACE - -

MORTON
GROV E

INDUST RY

- -0 
-

“14, - ~~~~c - c - c-

~~~~~~~~~~~~~~ - \~~~~ 

~L \~~~~~~~

f c - c-?
LIMITS OF STUDY A R E A

6 - VIfl - 15

— c - - c -



was cons idered typical of the density and socio-economi c conditions
that would be predominan t throughout the study area over time.
A detailed discussion of the prototype study and the resultant findings
is presented in Annex B to the apper~ix.

In suninarv it  was found that approximately 80 percent of the
stream length would lend itself to an integrated water and related
land bas ed recreational program. In the upper .20 percent, the st ream
capacity was too limi ted to j u st i f y  a wat er oriented program . Mo reover ,
of the area considered for development, only 80 percent of that area
lent itself to those types of pursuits that could sustain extensive
usage . The remaining 20 percent had sufficient physical  constraints to
preclude all but low-densi ty , open space , or private usage. Shown in
Tables G - V I I I - 5  and G-VI I I -o  are the length of stream , acreage and
estimates of annua l recreational usage that should be considered to meet
this need of the C-SE LI’c--I area. Mos t of the developments would involve
park-type improvements with the diversi ty of recreational opport ic-c-uüt ies
dependent upon the acreage . These parks would be augmented by a series
of linear connecting corridors which would either be used for nature
trails or as a preserve for maintaining the st ream ’s envi ronment.
Additional data as to cos ts , types of developments and the potential of
land-use easements to supp lement the acquisition prog ram also can be
found in Annex B. Acquisi t ion is cons idered a necessary guarantee
to keep the usage of these lands open to the public. I t  also shif ts  the
cost responsibility for maintenance and operation to the governmental
sector if the public would choose to exercise this type of use option.
Passage of zoning ordinances and use of open-space restrictive easements
would not reake the land available to the public. Without a shift in
owne rshi p and respons ib i l i ty , the private sector could not be expected
to assume the de c-c-~rc-ce of f inancial burden imp l i c i t  in this ~~-pe of
improvement.

Urban Fishing Program

An urban f i s h i n g  progr un involving construction of imp oundments
betwe en 50 and 300 surface acres in si :e w i t h  n c - minimi c-~n dep th of from
1 0- 1 5  f~ et in 2 5 to 50 percent of the i c -a t er  area has been suggested .
Recoi :irnende d to provide ~ual i t>c- game fi sh ing ,  t ire inip cun dn ie ii t -c -would be
dra i nable to abou t 50 percent or tlrei r norma l storage capacity to
f a c i l i t a t e  management. The obje - c t i v e  is t i  avoid contaminat i on from
rough f i s h , which precludes the use o f even h i gh qu a l i t y  in- stream fl~~s.
S i n c -c - c  a con t i nc - i c - c - iw through - flow should I c -c c - p rovided Ic-rin g i ng  from 0. .25 tu
0 .5 cfs , it  wa. concluded tha t  the in ~~oundine n tc-- c-ius t he located near
or adjacec-nt to the in c - i c -g e m  t rc- c-c - c -  t inc - l i t  p lants . c - I

~rn m sp o i -t c - t  ion economi es
of such sm a l l  ~

c- o l i c - c- c - - - by p i pe l ine  coul d not be j us t i lc - i e d  I i
c- 

dc - c-h ic-c reel
I

c-ron the land t re atm ent  site~ . An c-v t ist concept c- c-~ t h e  pm c-ogran and i t s
incorporit ion ~c- i th  the t r e a t men t  c-1 c - et des i gn is ~Iuc-wn in Figu re U \c
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Table G-VIII- 5
Sugges ted Fee Acreage

C-SE LM Land Corridors

Linear Mi les Acreage Suggested*c 
- Stream of Corridor for Purchase

North Buc-anch Chicago River 48 1,300
Des Plaines River 93 3,490

Mill Creek 6 220
Indian Creek 11 440
Avon-Fremont Drainage Ditch 3 70
Weller Creek 10 360
Willow Creek 7 290
Silver Creek - 

6 220
Buffalo Creek 9 360
Hickoiy Creek 23 870
Spring Creek 11 800
Jackson Creek 14 510
Tinley Creek 6 220
Salt Creek (Illinois) 42 1,600
Addison Creek 10 360

Du Page River 77 2 ,910
Lily Cache Creek 19 730

Little Calumet Ric-ver**
Cali.miet Slough 6 220
Butterfield Creek 14 510
Thorn Creek 10 360
Deer Creek 6 220
I-tart Ditch 10 370
Deep River 17 660
Turkey Creek 14 510
Salt Creek (Indiana) 10 360

Grand Cahm~t River 19 730
Total 

c
-!DT 18,690

* Acreage figures are based on acquisition relationships established in prototype.

** Little Calurc-et River figure s are left blank intentionally . The Chicago District’s
recent study will  have influence here.
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Table G - V l I I - 6
Proj ected Armual Recreational Usage

C-SEUc-I Land Corridors

Stream Acreage Estimated Annual Usage

North Branch Chicago River 1,300 8,800 ,000
Des Plaines River 3,491 18,249,200

Mill Creek 218 1,874 , 800
Indi an Creek 43o 2,746 ,800
Avon-Fremont Drainage Ditch 72 864,000
Weller Creek 364 2,511,600
Willow Creek 291 2 ,182 , 500
Silver Creek 218 1, 874 ,800
Buffalo Creek 364 2 , 511,600
Hickory Creek 873 4,316,000
Spring Creek 800 3,440,000
Jackson Creek 509 3,003,100
Tinley Creek 218 1,874,800
Salt Creek (Illinois) 1,600 9,490,000
Addison Creek 364 2,511,600

Du Page River 2 ,910 16,686 ,000
Lily Cache Creek ~27 3,416 ,900

Little Calic-miet River**
Calinnet Slough 2 18 1,874 , 800
Butterfield Creek 509 3,003,100
Thorn Creek 3b4 2,511,600
Deer Creek 2 18 1, 874 , 800
Hart Ditch 364 2 , 511,600
Deep River 655 3,209 , 500
Turkey Creek 509 3,003 , 100
Salt Creek (Indiana) 361 2 ,511 ,600

Grand Calumet River 727 3,416,900
Total IT,683 Say 110 ,000 ,000

*User Day Estimates were based on similar size land parcels as identifi ed on
North Branch .

**Little Cahnnet River figures are left blank intentionally. The Chicago District’s
recent study will have influence here .

( ‘ \ c - 111 18

~~~~

_ _ _ _ _



‘J• AD—A 036 649 CORPS OF ENGINEERS CHICAGO ILL CHICAGO DISTRICT FIG 13/2 ‘NV’ WASTEWATER MANAGEMENT STUDY FOR CHICAGO—SOUTH END OF LAKE MICHI——ETC IL))

UNCLASSIFIED 
JUL 73 

NL

A~~~~~~

j

_ _  

!!L!IMU
I _ ~ E3

- 

_  
_

_  

_



/1~!f/ /~~rr\ / ~ I/ I 
~~~~~~ 

\
\~

cIw___ :~~~, /
/

— / /I /

~1 
~

II \~/ \ \

: ~/4 ~ 4’ ~i. I 
~IH

~88(~ ~~~
G — ’~ffl - 9



POThNTIAL FOR Q-LANGE , OUTLYING AREA

BACKGROUND CC~ SItERATICt~IS

Regardless of which alternative or combination of components is
ultimately selected for implementation within the study area , the
residents and resource base of the outlying area will be affected.
However the degree and nature of impact will vary significantly with
the alternative considered. An interdependence between the two areas
now exists, one that is primari ly economic and service related. Current
trends in urban growth have intensified the impact on outlying areas and
the cohesion of the agricultural community is being changed. This in
turn has changed the life style of the agricultural conuiiunity and imposed
changes on the rural land use patterns .

Now for the first time there is a potential for significant change
in the interrelationship between the two areas . Past consumption rates
have necessitated the adoption of a national policy to conserve our
natural resource base through a mere effective recycle and reuse program.
This may impose the possibility that solutions to local problems such as
wastewater management become more regional in character. If so, these
solutions must be acceptable to residents in the outlying area and not
disruptive to their goals and values . Consequently the implications
of the five alternatives on the outlying area have been qualified in
the following paragraphs to insure that all tradeoffs are properly considered.

WATER BALANCE

The water balance of the outlying area will not be affected by any
of the alternatives except those employing the land use method of
treatment. Alternatives IV and V impose the potential for a change in
the outlying area ’s water balance . The change would result from the
increase in evapotranspiration rates and the control of the ground
water table under the irrigated fields .

Preliminary assessments indicate that the evapotranspiration rates
resulting from the enhanced cropping practice will app roximate the
average annual rainfall in the outlying area. If true, the net
contribution from the affected lands to the area’s stream flow regimen
would be lost. Instead both the surface runoff and natural infiltration
to the stream via a changed water table will be entrapped by the
proposed field drainage system. Furthermore, the necessity to maintain a
depressed water table under the irrigated field could have a minor but
additional effect in the underground water movements. Accordingly there
may be a need to offset the potential change in the average annual and
low-flow patterns in the area ’s streams using renovated C-SELI~4 water.Since the water quality is responsive to the higher standard, no degradation
should be experienced.

G-VI I I -2 0



IAie to the fact that the acreage involved is extensive and highly
concentrated, the potential for change applies mainly to Alternative IV,
the all land system. Since the acreage requi red for Alternative V is
comparatively minor and widely dispersed, a comparable induced effect
is not expected.

FLOOD CONT1~)L

Flood control in the outlying area will not be provided, other
than as an incidental aspect to the land treatment process. The
drainage system with regulated piii~ ing rates is designed to protect
the crop ’s root zone through the control of both surface and
subsurface water flows . As such the participating farmer will be able
to minimize his crop losses during wet years . In addition the drainage
system is designed to control the infiltration from a rainfall whose
intensity and duration had a frequency of occurrence of once in 100
years or more . Consequently Alternative IV because its extensive
acreage is highly concentrated, should be able to provide some reductions
in small floods on the local stream . Due to its size and dispersed
location, Alternative V would not be expected to provide a comparable
degree of benefit.

LAND-USE (RANGES

The potential for land use changes in the outlying area generally
comes from two different components of the alternative wastewater
management systems . The fi rs t involves the effective reuse of the
residual by-products (sludge) from the treatment processes . The second
involves the land requirements necessary to sustain the physical
facilities of the land treatment system. Both reflect different methods
of recycling the nutrients contained in the was tewater and both have
significant factors to consider.

Sludge Management Program

~~tion 1 Agricultural Utilization. Under this program both the
biological an~ physical-chemical sludges would be used to support
present agricultural production. The biological sludges from the
Conventional and Advanced Biological processes and the Land Treatment
systems would be used for their fertilizer and huimis values . This in
turn will not only increase the farmer’s income by reducing his
production cost budget but by eliminating its use, reduce the demand
for coninercial fertilizer. The physical-chemical sludge would be used
for its acidity control and soil conditioning values. As such it has
limited market value and its impact w izld be insignificant.

G - V I I I - .fl



The land involved is not purchased but is utilized under contractura l
arrangements with the owner. Due to the investment required, the duration
of the contractural arrangements would have to extend over a 50-year
period. Consequently there is a potential for imposing an impact on
two different groups . The fi rst would naturally be the participating
farmer who would be paid an initial sum to comp ensate for potential
crop losses during system installation and for the necessary changes
in farming practices occasioned by the sys tem constraints . In addition
annual payments would be made to compensate the present or future owner
for his inability to realize any long-term capital gain from alternative
land uses . The second group which mi ght be affected would be the other
residents in the area . An impact would be impos ed only if the long-term
contractural arrangements would constrain the land use patterns and
economic base in the area . As long as the counties can incorporate
these agricultural commitments into their land-use planning obj ectives ,
the residents will not be req uired to forego any social values or other
related gains .

Option 2, Land Reclamation. Reclamation of surface mine areas is
confined to three NDCP alternatives producing biological sludge . As
with the fi rs t option , there is a potential for impos ing an impact on
two different groups . The f irst  i nvolves the surface mine owners . It
is anticipated that the use of the land wonld be secured without
payment to the owners in exchange for the increased land value which
would result from the reclamation program . However this assumption
is based on the concept that the land could and would be developed for
optimum income producing potential , but also in accordance with the
applicable county ’s land-us e planning obj ectives . This , plus other
operational, manageri al and adminis trative considerations, are outlined
in a letter from the Mid-West Coal Producers Institute, Inc. included
in Annex A to this appendix . The latter reflects the coal industry’s
interest in this particular phase of the study . The second group of
people affected would be the residents and taxpayers of the outlying
area , the States and the res t of the region . The land reclamation
represents the potential to effect a change in existing land use . Not
only will the aesthetic of the surface mine areas be enhanced but the
program offers the opportunity to meet local , state and regional land
related needs at a reduced inves tment level. Depending upon the
selected land-use(s) there is the added potential to increase the
economic base of the local area .

Land Treatment Sys tern

The land use changes affected by the land treatment will be reflected
in two ways . The fi rs t invo lves the purchase in fee of land requi red
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for the aeration and storage lagoons and buffer zones . The second
involves an intensification of present agricultural production achieved
on the irrigation lands made available under long- term, 50-year
contractural arrangements .

Both of these changes have a potential for imposing an impact on
two different groups . The impact will be particularly significant for
Alternative IV but comparatively minor for Alternative V which is
approximately 1/3 in size and implications. The first group of people
affected will be the owners of the lands . For those persons whose lands
will be purchased in fee, reimbursements include not only the cos t of
the land and improvements, but also the cost for relocation and
resettlement. Payments to the participating farmers who own the
irrigation lands will be divided into parts . The firs t will be a lump
sum cost to help defray the cost of new agricultural equipment and for
any loss in income resulting from the installation of the irrigation
and drainage system. The second will be in the form of an annual
payment to compensate the present or futlir . owner for his inability to
realize any long-term capital gain from alternative land uses . In
addition it is anticipated that the administrative enti ty would provide
indeniii fication against income losses attributable to the system ’s
operation.

The second group which c~ .ild b~ affected would be the residents of
the area and the taxpayers both locally and in the two States . It was
recognized that the fee purchase for the permanent facilities would
remove lands from the tax base and consequently impose an additional
economic burden to the local taxpayers . Accordingly, an annual payment
will have to be provided to reimburse the local government and service
~ziits that rely on the property taxes for thei r revenue .

C~~current with the foregoing is the causal impact that Alternative
IV imposes on the residents and taxpayers of the area . Prototype model
studies involving growth and projected land use patterns have indicated
an average 40 percent use capability in siting the land treatment physical
faciliti es , including the irrigation fields . As a result it nust be
recognized that implementation of the land treatment system in all
probability will impose a constraint in land use beyond jus t the actua l
treatment component requirements. While the constraint will vary in
character and degree, it is safe to assume that some type of impact will
be imposed on a geographical area some 1 1/2 times greater. Some
exen~ les of the causal impacts are listed below:

(1) Not all of the participating fanner ’s land may be used. Possible
exclusions ~~uld involve flood plain woodlands , unsuitable soil types and
isolated acreage too small to be economically used.
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(2) Comunities whose long range growth would be limited by the
location and use constraints placed on the surrounding agricultural lands .

(3) The short-term inability to attract outside capital investment
and people into the area until sufficient time has passed to demonstrate
the system ’s workability and social coinpatability .

All of the above illustrates the uniqueness of impact associated
with the land system when located outside a maj or utb an area. In net
effect it imposes the need for a decision whether or not to retain the
present agricultural econon~ and life-style and forego other types of
socio-economic gains . The impact is further underscored by the
geographical area and number of counties involved.

Rock and Soil Management

There is an added potential for still another land use change . As
previously discussed the cons truction of the was tewater management system
in the C-SEIIi4 area will require the movement and disposal of enormous
quantities of materials . Extensive areas of surface mines are located
in Grundy , Will , LaSalle , Livingston and Kankakee Counties . The dolomite
rock and ovetburden could be t ransported to these areas and used for fill ,
to improve drainage and for pH control. In addi tion there are large
open-mined limestone quarries , particularly in Indiana about which the
State is concerned and desireous of filling. This material could be used
to help satisfy this type of need too .

SYNERGIS~~
The potential for achieving other benefi ts will occur if the residents

in the outlying area indicate a willingness to accept the land treatment
system. While these benefits will accrue to the local area , most are
really regional in nature . As such these add-on programs have
significance to the residents of the two States and other concerned
groups .

~~gional Parks

As indicated in the Inventory of Needs for both the tipper Mississippi
River and Great Lakes Regions , the demand for in-close land and water
based recreational activities cannot be met effectively within the
study area. The opportuni ty to meet portions of this need may best be
provided by the five land treatment sites which have an effective
time-distance traveled relationship to the metropolitan area and the
various population centers. Regional parks ranging in size from
2 - 3,000 acres and provi ding a total usable acreage of some 12 - 15 ,000
can be incorporated into the perimeter of the land treatment sites and
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serve as buffer zones . Scat tered surface impoundments and artificial
watetways can be provided to supplement local streams and support a
wide range of land and water-related recreational activities including
fishing. Quality water would be obtained from the treatment site in
volumes sufficient to sustain storage and flow-through rates . At
least two types of regional parks could be considered: resource-oriented
parks and activity-oriented parks .

Resource-oriented parks would be located, sized and developed to
emphasize and preserve a particular area ’s natura l environment. On the
other hand, re forestation and other restoration or enhancement measures
could be adopted in the land treatment sys tem to attain the same
objective. Either way , such parks would be spacious and possess varying
terrain, vegetative cover types and natural features generally attractive
to the recreationalist. The hallmark of this type of park is that the
overall area of land (up to 60 percent) would be left in a lightly
developed and/or .totally undeveloped condition.

The activity-oriented parks are both intensively and extensively
developed. The main objective is to provide as wide a diversity in
recreational opportunities as is feasible. In such parks , at least 65
percent of the lands would be devoted to facility developments . These
parks would be located close to main arterial highways to insure maxinu.nn
accessibility from population centers. Very little emphasis would be
accorded the natural envi ronment, since major reliance would be placed
on man-made developments . These parks would be designed to provide a
ful l range of recreational activities , reflective of the needs and
desires of the urban f ami ly . As such it would be tailored to sustain
a comparatively hi gh yearly use per acre .

Wildlife and Waterfowl Areas

The multiple return of the land system is particularly effective in
meeting wildlife and migratory waterfowl needs . The buffe r zones which
will be part of the land svs tern can be expanded and planted to provide
excellent cover or habitat for a variety of wildlife and birds. Furthermore,
the type of c ropping practices ut i l ized in the treatment process can be
varied and managed to serve as food plots for selected game species .
Provis ions of various sized impoundments to serve as resting grounds or
for flooding of food plots also can he incorporated in the system des ign
and thereby be effective in meeting the needs for both ducks and geese .
The treatment process will  generally be shut down by the time the hunting
season for most species start s and so much of the lands can be opened to
public hunting. This will provide new lands to the urban hunter and
relieve much of the pressures on those areas and refuges presently avai lable .
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PGS’ER GENERATI(}~
Integration of large base load power generation plants is practical

with the land treatment system which provides a large source of water
for cooling purpos es . It is estimated that an additional 20,000 and
55,000 megawatts of power will be required in this region by the year
1990 and 2020 respectively . These estimates do not include the total
additive that would be required by the new environmental clean-up needs .
The storage capaci ty of the lagoons in Alternative IV , the all land
system would be sufficient to meet the cooling pond requi rements for
both time increments. Similarly, the lagoons in Alternative V will have
comparable ability but only some one-third of the capacity to meet the
base land cooling requirements. The proposal has the added advantages
of not only removing a potential source of heat pollution from the
major lakes or waterways in the region. It also can provide the lands
that otherwise would have had to be acqui red for cooling ponds if the
projected power deficiencies of the region are to be met. Moreover,
there is the added potential of pumped-back power generation using the
surface improvement and mined storage tied to the conveyance system.

The potential for power generation is there due to the necessity
for providing surface storage and should be evaluated in light of the
national effort to help meet the projected power deficiences . The new
revenue base this would bring to the area also will help offset the
loss in tax base caused by the land acquisition program for any of the
treatment systems. An artist ’s concept is shown in Figure G-VIII-5.
Connnents concerning the validity of this co-siting proposal are contained
in a letter from the Federal Power Commission (See 1~nnex A).

SATELLITE CITIES

The continued expansion of the major metropolitan areas is leading to
the establishment of regional megalopolis . Many planners feel that unless
controlled , this growth will j u s t  compound the many social and political
ills found in the urban centers of today . One solution is the creation
of satellite cities - self contained communities of residential,
commercial and industrial mixes which still are dependent upon the
major urban center for many of its services and cultura l amenities.

In many of the rural counties surrounding the C2iicago metropolitan
area , changes are occuring that reflect the population and land-uses trends
of the urban area. This trend is bound to continue and become even
stronger over time . A long-range opportuni ty exists to integrate the
land treatment sys tem into the regional and counties ’ land-use plan
and establish urban-type development zones on the surrounding perimeter
lands . The wastewater loads of these satellite developments (residential ,
commercial and/or industrial) can be easily integrated into the
treatment process and a high quality water source provided for local use
at minimal cost. Moreover , shaping the land treatment sites to conform
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to the region ’s land-use capability , transportation networks and
development patte rns would provide controlled growth centers in the area .
This in turn would provide a potential source of local employment and
help not only to reverse the out-migration to the metropolitan area
but stabilize the region ’s population density.

There also exists the opportun ity to utilize the land treatment site
to control development in a speci fi c area , using the open-space of the
agricultural productive lands as green belts between and around selected
growth centers. However this as well as the satellite city concept may
only be advantageous where the scale of the land treatment site is
comparatively small , such as Alternative V.

AQRI-BUSINESS

The impact of the land treatment sys tem on the agricultural community
will be mixed. In terms of benefited lands there will be a 5:1 ratio
between the acreage on which increas ed crop production would be achieved
and those acreages withdrawn from any use potential. Where possible , the
lands required for the storage and aeration lagoons will be located on
comparatively low or unproductive lands and not acreage conducive to
regional growth. However, on irrigated lands the increased production
and savings mostly in the form of fertilizer cos ts will increase the
fanner ’s income , So will the installed drainage system which will
protect the farmer agains t crop losses due to wet years .

The economic gains to the participating farmer should provide a
multiplying effect to the total economic structure of the area . Such
factors as expansion in storage and diying facilities, increased seed
and equipment sales and the accompany ing increased demand for custom
services will all help to stimulate the local economy . On the other
hand , an adverse effect will be noticed in the sales of commercial chemical
fe rtilizer. This should be somewhat offset by gains in the sale of chemical
insecticides and herbicides which are us ed as part of today ’s faming
practices. Moreover, the cropping pattern of corn grain and rye forage
has the addi tional potential of fos tering beef production on a larger
scale than now being practiced in the area . The prospect of providing
a guaranteed source of feed can attract commercial feedlot operations or
encourage local farmers to expand into either feeder stock and/or
finishing beef operations . The treatment of the animal waste from these
operations could be integrated into the land sys tem operations . Either
way, this can materially improve the area ’s agri-business as indicated in
a letter from the Illinois Department of Agriculture (see Annex A)
and further enhance the marketability of the s s tem ’s crop production .
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SECIION IX - COST C(Y’~SI DER\TI ONS

COST EVALUAT ION

The evaluation up to this point has underscored the interdependency
between the social and resource base of the study area and the outlying
area . However , the financial cos t is also a resource which is subject to
competative demands from ever-changing priority needs. As such, the use of
the tax dollar affects all political levels - from the study area to the
national budget.

An estimate of costs , both capital and annual has been prepared for
each of the five alternatives . These costs are basic to any financial
cost-sharing consideration and essentially include all economic factors
that ultimately must be considered. In essence these costs are really
comparative in nature and are designed to disp lay the economic imp lications
involved in such related management considerations as regionalizat ion ,
treatment technology, sludge utilization and water reuse. The cost
comparison also underscores the economic impact inherent in upgrading
our current water quality standards as part of the natural objective to
improve our total environment.

COST OMISSIONS

There are several cost items which are not included in the estimates .
These items have been excluded becaus e of an inability to determine actual
costs with any degree of relevancy . Informat ion concerning these omissions
are discussed below .

INTERCONNECFION WITH EXISTING SYSTEM

The cost relat ionships identified in the four NDCP alternatives represent
an extension of the current , local p lanning objectives for consolidation
as expressed in the Re fe renc e Plan , Alternative 1. ~~at is not included
are the costs for modi fy ing the present system to comply with the 64 plant
layout contained in the Reference Plan. At present some 130 wastewater
treatment plants exist in the study area . The local planning agencies have
examined these plan ts and have recommended the retention of some, the
abandonment of others and the building of some new plants. To what extent
this degree of consolidation is to be achieved, particularly in light of
the new NDCP standards and its total implications can not be ascertained
at this time. The actual costs incurred will be identified only when those
State and local entities responsible for this decision select the degree
of regionalization most acceptable to the area ’s total needs. In the
interim however, an es timate of the capital cos t requi red for the inter-
connection has been made based on anticipated 2020 flow conditions . The
cost ai~ unts to some $28.8 million .



Pr

PLANTS RETIRED FROM SERVI CE

Another cos t factor of concern is t h e  outstanding bonded indebtedness
of the existing treatment p lants that would hc abandoned i f any of the
five alternatives were implemented. A listing of those plants contained
in the Reference Plan and which ones would be abandoned if any of the four
NDCP alternatives were implemented is presented in Appendix B. No atte1np~,however, was made to ascribe the amount of indebtedness associated with
each plant, primarily because the information was not available. Instead ,
an estimate was made of the total outstanding indebtedness in order to
determine the overall magnitude of cost involved. The records of most
operating entities do not discriminate the indebtedness between plant and
the collection and conveyance facilities . in the few instances where the
proportion was known, the amount allocated to the treatnent facilities
represented about two-thirds of the total. This factor ~as then relatedto the estimated population of the service area in order to determine a
multiplier value per person served for those sys tems where the
indebtedness was not known. The total outstanding indebtedness for the
existing treatment facilities was estimated at approximately $-~0l ,500 , 000
or $23,700,000 per year if amortized over a 50-year period at 5 1/2 percent
interest. This represents the maximum cost level which would be incurred
if Alternative IV, the pure land system, would be implemented. As such ,
it represents approximately four percent of the idternativc ’s total annual
costs and would be of lesser comparative value for the other alternatives.
The inability to apply this cost to the other altornatives, however,
precluded its use overall.

The cost of dismantling and scrapping the abandon ed p lants also is
not included in the estimates for the alternatives , ins tead it was assumed
that the salvage value of the existing treatment facilities and especially
the land made available would equal or exceed the cost.

COST OF ALTERNATIVE PL?~~
The costs , both capital and annual, for each of the five alternatives

are summarized in Table G-IX-l. The annual costs were computed using the
ctn’rent Federar interest rate of 5.5 percent. There were seven special
cost considerations that were incorporated into the design of these
estimates that warrant special mention because subsequen t economic conditions
may warrant a change. The cost implications in chan ging some of these
design consideraticns and the interest rate are discussed in Appendix D.

The main line conveyance sys tems were de~;i gned f o r  2020 flow to
recognize the economics inherent in the construct ion . This was based on
the assumption that treatment facilities plann ed for 1990 would be
expanded over time to accept the proj ected increu~ed flows . Thus definite
cost savings could be achieved by avoiding 1)haseJ construction of this
particular sys tern component.
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The treatment system costs were based on the physical layout and
capacity required to meet 1990 design flow conditions . However, in all
cases except for the land treatment sys tem, the 2020 acreage was acquired
initially . This assured the capability to expand in accordance with future
needs and minimi ze any long-range disruption to local land-use planning
efforts

The capital cost for the land treatment systems includes only the
lands required for the lagoons and buf fer zones needed in conj unction
with 1990 level flows . Lands requi red for the 2020 flows could be
safeguarded by negotiating a “first-right-to buy ” option. This would
not limit the owner from selling a t any time but only guarantee the
operating entity the first right to negotiate and purchase the land at
a mutually agreeable price. At the sane time, the payment compensating
local interests for the loss of tax revenue on purchased land has been
included in the annual operating costs. This amounts to Si . 1 million and
$0.3 million for Alternatives IV and V, respectively .

The cost for the rock and soi l management sys tem included in all five
alternatives was based on the option making the maximum commercial use of
the material . This would involve s trategically s tock-piling the material
and using the material over time. This would safeguard the resource base- of the study area and help hold material costs to a reasonable level .

Option 1 of the potable reuse system was used in the sunimaxy estimates.
This opticn requi res that the Illinois port ion of Lake Michi gan wi thdrawal
be maintained within the present 3200 cfs constraint . Otherwise the basic
water balance is the same with only mino r variations in the sunnie r and
winter flows.

The cos t estimates do not include any equivalent for interest during
construction. Due to the uncertainties of funding and potential variation
in implementation scheduling allowances for this type of cost was not
included. Somewhat counterbalancing this omission is the use of a
comparatively high Engineering and Design factor of 10 percent. This factor
was used in recognization of (1) the extensive subsurface and field
investigations that will be required in connection with final siting and
construction of the major plants, conveyance and redistribut ion systems;
and (2) the extensive amount of coorthnation required among the many
institutional levels in the detailed planning evaluation of all components.
Furthermere, use of the high factor will approximate actual costs if
subsequent m onies and expenth tures are limited due to budgetary constraints ,
and the work effort must be phased over a longer period of time .

An intermi x of two sludge options also are involved in the cost suninary
table. The sludge option involving the utilization of surface mines was
used for ,U t e r i u t i v e ~: TI  through V. On the other hand , the option of
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agricultura l util ization was used for Alterna tive I and II .  Adoption ofthis latte r option follows the current practic es (Alternati ve I) and the
use constraint of the sludge from the Physical-Ch emical process .
Utilization of the surface mine reclamation option would minimize theimpact on the resourc e base of out lying areas , while at the same timeproviding increased opport unity to meet a range of land-related needs .

COMPARISON OF ALTERNATIVES

OVERVIEW

To meet the goals of PL 92-500 will require approximately three timesthe capital expendi ture needed to consolidat e the existing plants and
upgrade the remaining plants to meet current standards (Alternative I).
At the same time the adjusted annual costs for operation, maintenance andreplacement will increase by some 4 to 6 1/2 times, depending upon the
technology used. Most of the increase is attributable to three factors :
the differential in water quality goals ; the necessity to collect and
treat storm water rtn’ioff; and the reuse and redistribution sys tem
provided to meet local needs including potable water supply deficiencies .

Thre e of the functional components , the treatment , storm watermanagemen t , and conveyance systems account for 80 to 90 percent of the fivealternatives~ total capital expenditures . For the Reference Plan , Al ternativeI , the treatment sys tem is approximately 40 percent of the total cap italcost. Correlaiy figures would be 45 percent for Alternatives II and V;
57 percent for Alternative III; and only 30 percent for Alternative IV.C~ki the other hand the sto rm water management sys tem relationships areessentiall y comparable with the percenta ge rang ing from 26 to 29 - onlya 3 percent differential . The signi fican t deviations occur in the conveyancesystem costs and reflect the added cost attributable to regionalization
once beyond the 17 plant level; there being little percentage differenc e
between the 33 and 17 plant sys tems . Qi a comparat ive percentage basis , theincrement at tributable to the ext ension to land sites is some 1 1/2 to 2times the 10 percent average for the other NDCP alternatives. The
corresponding percentile for Alternative I is 27 percent of the total capital
expenditure.

In a similar manner the operati onal , maintenance and replacement costswere analyz ed. Ck~ly the annual costs associated with the treatment systemswere significant. The annual operating costs for this functional componentamounted to 60 percent of the tot al for Alternative I. The correspondingequivalent percentile was approximately 75 percent for Alternatives II andIII ;  55 percent for Alternative IV ; arid 70 percent for Alternative V.
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In suninary , the foregoing percent relationshi ps indicate a commoness
in over-all relationsh ips that one would expect when adj us ted for the
volume being treated and the technolog ies and degree of reg ionalizatio n
being conside red. To further define the financial impact to the two-State
portions of the study area , an applicable proration of component costs
are presented in Tables G-IX-2 (capital costs) and G-IX-3 (operational
costs).

In the course of the comparative cost analysis , special interest was
expressed in a plan comparable to Alternative I , but upgraded to meet the
volune and tr eatment standards of the NDCP goals . The interest stemmed
from an optional conside rat ion for at taining the higher water quali ty in
stages . While stag ing is feasible , it should be unders tood that due to
the large scale nature of the NDCP alternatives , considerable delay could
not be avoide d in achieving the 1985 goal as set forth in PL 92-500. The
rate of resource expendi tures including financial for all the NIX P
alternative s require conini tments beyond a level heretofore required .
Consequently , a time -phasing of thes e conmii tments might ultimately be
prefe rred. If so , the logical p rocedure would be to first consolidat e
the existing plants , upgrading the remaining facilities to current
standards. This should comp ly with the requirements of Section 301 (1) (B)
that publicly owned tr eatment works provi de the equivalent of secondary
effluent as de fined by the USEPA. As such , this requireme nt would be met
by implementing Alternative I. In addition , the same alte rnative may
also comply, at least to some degree, with the interim national water
quality goal set forth in Section 101 a(2) .  This interim water quality
goal provides for the protection and propagation of fish , shellfish and
wildlife and provides for recreation in and on the water be achieved by
J uly 1, 1983. The degree with which Alternative I meets this interim
goal must rely on the judgment of the USEPA. That agency is required to
establish effluent limitations which (1) require application of the bes t
practicable was te tre atment technology and (2) that will result in
reasonable further prog ress toward the NDCP goal . See Sections
20 1g(2) and 301(b).

Based on the foregoing, it is feas ib le to envision reaching the ultimate
(NDCP) goal in at least two stages . If this were done , the question would
naturally arise as to the economic implications of upgrading those plants
to the NDCP treatment s tanda rds . To realistically assess this question
required adoption of a basic assumption . That the firs t stage , upgrading
to current standards (Alternative I) would be accomplished first  and within
a 10-year peri od, starting in 1975. This would closely approximate the
July 1983 deadline and assumes that the resultant water quality would at
least partially satisfy the interim national goal. The second stage,
upgrading to the NDCP goal would follow and again be completed within a
10-year period. If this second stage imediately followed the first, the
NDCP national goal would not be met until 1995 , a minimum delay of 10 years .
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Prior to implementing the suggested second stage under this alternative
timing , a major decision will have to be made as to what technology is to
be employed in the transition from current standards to the NDCP goal .
Either of the plant technolog ies , Advanced Biological and Physical-Chemical ,
can be used to upgrade the 64 plant facilities . Additionally, the decision
could also be made to abandon the plant sites and employ either the pure
land or a combination of the Advanced Biological and land technolog ies. The
costs involved in this type of staged implementation are shown in Table G - IX-4.
As with the other cost estimates , plant ab andon ments ; salvage and other
costs items are not included , even though sthst antia l wri te-offs would be
involved in this option . The incre menta l capital cos ts shown in the table
are the additions required to upgrade the 64 plants or meet the hi gher
water quality goal by other means . The results of the analysis indicate
that the two-stage implementation will increase the capi tal costs for
achievi ng the NDCP goal. This increase or savings fore gone will range
fran $601 , 000 , 000 to $2, 0~Jb , 000 , 000 , dependin g upon the technology
employed. Several factors are worth noting:

(1) The savings attributable to regionalization (economies of scale)
of the treatment plants will be foregone when upgrading the 64 plants in place..

(2) The sludge management system for Alternative I wi ll not be usable
for the higher water quality plans if any but the Advanced Biological
treatment system is used. The composition (Physical-Chemical) or location
of the treatment facilities would require a wri te-off of the disposal
system for Alternative I and installation of a new sys tem.

(3) The add-on costs for the storm water management, conveyance and
the re-usc systems will be essentially the same as that required for the
NDCP alternatives . This is tnie no matter when implemented or whatever
tre atment technology is employed.

A comparable relationshi p applies for the operationa l cos ts . In this case,
the savings fore gone range from $21 ,000 ,000 to $60,000,000 annually. These
figure s are discounted to the base year of the two, 10-year time stages
and were comp uted using 5 . 5  percent over 50 years .

NATURE OF C(~ TS

The system related costs discussed in the previous para graph are only
part of the financial conside ration. Very few of the cos ts are single
purpose and henc e related only to the water quality control . Multiplicity
exists in many of the functional components - for example , the storm water
management program . This program will not only be responsive to the need

- G-IX - 9
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for the capture and treatment of a non-point source of pollution but also
provide significant re ductions in urban water damage problems as well as a
sourc e for water supplies. The pro gram also establishes the basis for
meeting other needs as is implicit in the two water reus e options . Both
reuse options are stnictured with the objectives of meeting the study
area ’s needs including water supply deficiencies . It is within the
broader framework of fulfilling part of the area ’s total needs that the
alternatives ’ cost must be assessed. ~‘breove r , it is because of the
multiple-purpos e nature of the alternatives that the actual extent of the
Federa l, State and local interest partici pation and cos t sharing cannot be
determined at this tine . To develop this type of information is beyond
the scope of study . What is requi red is a detailed investi gation as to the
economic justification and cost effectiveness of proj ect element in meeting
a multiplicity of needs . However, in the absence of this type of input,
the cos ts for each alternative should be apportioned in relation to the
guidelines set forth in PL 92-500. This will provide at least some
indication of the costs to the people at the national, state and local
levels.

I’
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SECI’ION X - CONTRIBLTFIONS ID NATIONAL GOALS

In improving the water quality of the area ’s waterways , specific
improvements or bases for improvements were provided that would enhance
the general welfare. The degree of this enhancement is reflected by the
contributions made to the national goals for Regional and National Economic
Development, Environmental Quality and Social Well-Being . In assessing
the alternatives , it also is necessary to consider the extent to which each
can contribute to the national goals .

REGI ONAL AND NATIONAL ECONOMI C DEVELOPMENI’

The water and related land requirements used for this study i~~rereflective of the need inventories es tablished for the Upper Mississippi
River and Great Lakes Basins . As such they provided an interrelationship
between the nation and a region with its subareas for the prod~~tion of
goods and seivices and population distribution. Consequently, any proposals
to meet these needs would contribute to the development of both the region
and the nation .

All five alternatives contribute to the conservation of our natural
resource base with the recycling of industrial waters and the sludge fran
the was tewater treatment processes . The manner in which the latter is
achieved varies, however, between the technology employed for treatment .
All provide the potential for effecting savings (regionalization) in the
cost of was-tewater treatment , though again the degree of economies varies
with the alternatives.

All four NDCP alternatives will provide (1) a significant degree of
areawide flood control , (2) the capability of meeting proj ected water
supp ly requi rements , (3) enhanced in-stream recreational usage including
fishing and (4)  an improve d flow regimen to sustain commercial navigation
in the Upper Illinois Waterway System. All these contributions are
responsive to the regional need inventory and would preclude additional
investments on the part of the nation , state and local governments . The
impacts, including costs, will differ considerably between alternatives.
(ki the other hand similar contributions from Alternative I , current standards
would be limited at best. Flood control would be affected only in those areas
i~i-iere existing coithined sewers are in operation . In these areas , however,
the degree of flood control would be comparable . The potential for meeting
future water supply requirements would not be realized nor would the
improved flow regimen for in-stream recreational usage and commercial
navigation . For all four water need categories , additional levels of
investment would be required in order for Alternative I to provide the
equivalent degree of service or contribution .

G-X-l 



In addi tion all four NDQ~ alternatives provide the base resources
to meet urban recreational demands . The improved flow regimen , quantity
and quality, enhances the potential for providing recreational land corridors
along the area’s streams. Moreover, the degree of flood control provided
concurrently woul d also increase the number of days and usage of the add- on
land-based recreational developments. Mi additional level of investment
would be required for development of the corridors . This represents but
one use which could be applied to the flood plain , once the adopted
level of flood control is achieved. Other uses would require higher
levels of investment and cause other types of impacts which would have
to be assessed . At the sane time, the NDCP plant alternatives have the
adde d potential of providing sufficient through-flows to sustain specially
constructed impoundments for quali ty game fish . None of these gains can be
provided by Alternative I without additional financial investments for
augmenting and redistributing the stream flows.

The land treatment systems in Alternative IV and V provide a resource
base wi th  which to meet the specific needs of: regional parks , wildlife
and waterfowl areas, and the cooling water requirements for power generation.
The treatment system also has the potential for enhancing agricultural
production . In each , an addi tional inves~ ient would be required but the
level of investment would be less than if undertaken on a single-purpose basis .

ENVI RON~ENTAL QUALITY

Al l five alternatives enhance the water quality and envi ronmental
status of the area . However, the degree to which this is achieved, the
costs and the impacts are signi ficantly different. Alternative I meets
current water quality standards and guidelines and , as previously discussed,
may meet to some degree the interim (1983) but not the higher water quality
goa l established by Public Law 92-500. The four NDCP alternatives do. The
Y~~P alternatives achieve a hi gher degree of phosphorus and nitrogen removal
(from the was tewater) than that requi red for the current standards. Thus,
the \DCP alternatives reduce the potential for algal bloom. While there are
vartations in performance levels (constituent levels of removal) between the
‘-51)C1’ alte rnatives, particularly in phosphorus, no differential in impact on
thc aquatic ecosystem could be determined.

Imp lic it  in the design of the NDCP alternatives is an increase in the
standing water biotic (aquatic organisms ) communities . This in turn provides
the potential for also increasing the birds and wildlife that feed on the
aquatic organisms in the streams and standing water impoundments. Concurrent

~ith this enhancement will be a reduction in the terrestrial (flora and fauna)
cL~~nu rut i c s . Most of the reduction will be attributable to the surface
disruption caused by construction of the system components . Nevertheless ,
the negative effects on the distribution and diversity of the hiotic
conunun i tics should not be severe since most of the areas have already
been extensive lv moth fied by man.

(; \ - . 
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Air quality impacts will be associated with the Advanced Biological
and Physical-Chemical technologies . Both use incineration as part of
the treatment process and discharge chemicals and particulates into the
air. The discharge from the Advanced Biological Sys tem will meet current
USEPA air emission standards, while the Physical-Chemical process does
not . The nitrogen oxides exceeds current standards , only because the
technology is not presently avai lable to effectively remove the ammonia
in a pure physical-chemical process . On the other hand , both the Advanced
Biological and the land sys tems will have aerosols present as does the
Conventional Biological sys tem now being employed to meet current water
quality standards . In addition, there will be a potential for infrequent
odors in the spring from the storage lagoons used in the land treatment system.

The-re is a potential for establishing recreational parks and wildlife areas
with the sludge reclamation program for the surface mines. This applies
to all of the alternatives except Alternative II which utilizes the
Physical-Chemical t echnology . The sludge from the Physical-Chemical is
limited to essentially agricultural usage; since the organic and
himus-building qualities have been los t through incineration .

SOCIAL WE LL-BEIN G

The contribution to the study area’s social well-being will be
comparable for all alternatives. There will be temporary inconveniences
to public access and traffic flows and interim aesthetic blights caused by
noise, dust, and visual contrasts with present conditions. A key
contribution to regionalization is the opportunity to control development
and balance open space with areas of intensified growth. This can be
done by controlling access to the conveyance sys tems and using the storm
water management sys tems (NDCP alternatives only) , to provide greenbelt
areas .

Location of the treatment facilities for either the plant or land
technologies will be a disruptive factor to the social pattern in the
immediate area. There is a general public aversion to living near such
a facility. As a result there is a temporary drop in property values in
and around the adj acent area . This will continue until land demands become
great enough to change the sociological atti tude and obtain an acceptance
on the part of the citi zenry . The impact of the land treatment system is
even greater in that it will also effect the community political str~~ture
of the outlying area . The scale of Alternative IV is such as to cause the
residents in those areas to forego many of their own social and growth
desires . Also implicit is the general reluctance of the agricultural areas
to use thei r resources to solve an urban problem. Similar concerns will
apply to the sludge management programs especially the agricultural option.

G-X- 3
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SECTION XI - ST~FE OF 1HE ART

The design of the three advanced treatment technolog ies , i.e.,
Advanced Biological , Physical-Chemical and the Land Treatment System are
based on a level of information consistent with today ’s state of the art.
Sufficient scienti fic knowledge together with engineering and performance
data are availab le to make this type of study a meaningful planning
framework .

The bas ic feasibility of these technologies have been demonstrated,
but , as yet , there are no universally accepted design criteria for the
unit processes of the treatment systems. Consequently, in developing the
design of these treatment systems, a great deal of reliance had to be
placed on theory now being applied at the “drawing board’t or obtained
frcrn pilot plant and resource studies. In many cases, this was
supplemented by actual information on specific unit processes recently
placed in service. However , certain basic assumptions had to be made .
The most important relat e to the unit process concep t and the design
cri te ria for rated treatment perfo rm ance under peak loads . Critical to
both these aspects are the sequential order in which the treatment
components are placed and the reliability for maintaining a fixed level
of treatment effectiveness .

Implicit in these assumptions are some technical uncertainties that
must be resolved prior to final design and implementation. These
uncertainties primarily relate to the large scale operations and management
problems associated with monitoring and controlling the treatment process.
In essence , these uncertainties are similar in nature to engineering issues
that have arisen in the past as other new technological objectives were
being faced. Present experience with advance treatment operations has been
limited to small scale facilities. Currently, many medium-sized facilities
are being designed and constructed, based upon extrapolations of experience .
Little work , though , is being done to investigate the potential of large
scale operations and the adoption of new unit processes to minimize costs.
Howeve r , as the envi ronmental clean-up continues on a national scale , these
uncertainties will be resolved as a matter of priority . Nevertheless , until
these new facilities and pilot programs demonstrating the efficiencies and
effectiveness of the different unit processes become operational, certain
questions concerning performance characteristics will remain.

There are many examples of concern that must be resolved before final
desi gn of the three technologies is undertak en . For example , the biolog ical
process for ammonial removal is subject to being upset by toxics , hydraulic
surges and temperature variants . Cki the other hand , the physical-chemical
process for aninonia nitroge n removal is still subject to t echnical problems
and if some form of “stripp ing” is used , the resultant nitrogen oxide
becomes a serious air pollutant. The bes t method for phosphorus removal is

G - X I - l



also a subject of technical debate and centers over whether to use lime
or metallic salts. Again, insufficient experience clouds the issue.
Correlaiy to this issue is the concern regarding the use of chemicals
and the inherent potential for increasing the total dissolved solids
concentration level of the effluent. In a similar manner, there are
questions regarding the land treatment system. One concern is the
long-range impact that heavy metals and other constituents held in the
soil may have in relation to maintaining a positive soil environment in
order to avoid undesirable uptake by the cover crop . Another concern is
the limit on the app lication rat e that can be utilized during the growing
season, contrary to what the hydraulic, unit process theories indicate.
Still other areas of technology which require added consideration include:

1. Ultimate disposal of inorganic solids and concentrated brines in
an environmentally sound and economi c fashion .

2. The abil ity of conventional and advance waste treatment plant
processes to remove trace amounts of heavy metals .

3. The effects of a build-up of refractory materials in the closed
c . c l e  systems of the plant processes .

4. The characteristics of organic materials not absorbed by the
activated carbon treatment process.

5. ;\ Jctai led evaluation of varieties of crops and hybrids for use
~~U. the land treatment system and confirmation of yields that can beachieved by di fferent crops and farm tillage systems.

rhe foregoing i tems are offe red to help identify the areas of design
and performance that should be investigated. Thus, the universities,
private consulting firms and the States will be able to use this information

tLe ha~is for pilot model studies within their own field of expertise .
kiope t uilv , these s tudies can be joint investigative efforts sponsored by
t~~ L~~ C governmental agencies authorized to conduct research and development
progr~uTIs.

Recogni:ing that t ime will be required to resolve these uncertainties,
imp lementation of  the alternatives has been phased to accommodate undertaking
pilot  studies , should the need still exist. Construction of the pilot
models would be inc luded in the first phase of implementation. This phase
involves construction of the functional components that are basic to any
system regardless of the technology eventually chosen. It is during this
t ine  that the research and development required in conjunction with the
selected technology can be undertaken. Once completed, the information
and data wi l l  he available for the fina l des ign of the treatment faci l i t ies
required in the latter phase of imp lementation. The results would also
have an educational value in demonstrating that the selected technology
wi l l (1) meet the desi red goals; and (2) not e f fect the area ’s environme nt ,
l i f e - s ty le  and economi c structure in ways not previ ously assessed.
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SECfIC~ XII - I~~ ACI’ SUM’IARY

Based on the previous comparative evaluations of the live ~i l t ~ rnat i vt’s ,
it is obvious that the implications differ in many ways . ~ot only do i h L
impacts vary in character and magnitude but also in the degree of inipac~imposed on other geographical areas and socio-political lec~’ls .

For instance the new national policy set forth in Public La~s 92-500indicates that the Federa l Government and hence , the Federal t axpayer
will finance up to 75 percent of the capital cost of the plan . ‘ntis
assumes that the plan is respons ive to area wide management concerns and
has been approved by the public and certified by both the regional
clearinghouse, the State and the USEPA. On the other hand, all  op~ n~t iOfl
and maintenance cos ts are considered to be totally local in nature and
responsibility . Consequently, there is an implied impact on tI1e tax~ a - t r
not only •in the study area but also throughout the rest of the state and
nation.

Similarly from a land use standpoint, the residents in the ou t 1v in ,~
area of influence would fore go much if the all land system, -\1ternath~ IV
is implemented. At the same time, the same residents as well as the ~t a te - -
have the potential for gain if the sludge option for surface mine
reclamation is ever implemented, assuming the technology selected pe nni t .~
this.

Therefore, recognizing the complexity involved in list i n~ the va riou s
impacts, a suninaiy table has been prepared for each of the tive aIten~~ iv~s.
Each of the Tables G-XII-l through G-Xll-5 , display the i rTqvtc t~ in tern e- of
various parameters including ecological, resource requirements , wate r and
lan d use changes , land values, revenues , emp loyment, institutional , costs
and chan ges in public perception. Furthermore, each tab le is divided into
parts with the impacts cited relative to each of the various groups who
are effected by the plans - residents of the Study Area, Ou t l y i n g  \rea ,
the Remaining Portions of the 1\~o States and the Relevant Portions of theUpper-Mississippi River and Great Lakes Regions- and the Rest of the
Nation as well as International.
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TABLE G-XII-l

SUMvIARY OF IMPACTS PROIJJCED BY ALTERNATIVE I

(64 Conventional Biological Tr ea~~~nt Plant Plan)

-

‘ PAGE

(licago-South End of Lake Michigan Study Area G-XII- 5

Outlying Area of Influence G-XII- 7

Rest of States , Region, and Nation G-XII- 9

and International G-XII- 9
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O4ICAG) - 917TH UI) 1W LME Ml(}UG~ d 01119 RIM

OF S’VSllWI
01~19 MM LNI~Ifl906 Ofl~~ _~~~~~~~ I~~ HIW LNI9BY PIM ~~~Y90S ALfW 53919* F#AIM RF.SIIW39PS

I. a~~~~~lC*i

90ter (~a1ity (Sit1ait 1. l~~ter Quality Pro~aes enasw~~ le iecresue in dissolved ~~~gen . ha reáaction in i*ios~IionO content fvou
(eg/ liter) asicipsl and i~~~ t rial sou rces l’or st.~~~ tr ibuta~~ to tàe llIi ~~i, River Fur fines

tributary to lake Micfli~an~ pbes~*onsz conteOt reibaed to 90 percent. lnter~i ttaflt degri
II) - 20 dstion ciii b. effected by iastreated stoea ou ter naiof 1.

N~ s~*ionn:
UI. B . - 5 2 Air ~ aIity Plan anuld f.cilitate furior etfortu to at ta in derneols ciii be present but
I,. Rich. - S desired ient levels. should not c~~~ t itat e a ha zard

Nitrogen - 17
3. iquatic Life :

Suspended a) Fishery Provides an euthanced ecosysten for •mrs’ensed piodsa ti on of desirable species -
Solids - 25

Total Di,solved b) Other Biota Plant ceussolidetion cithout redistribution of t reated ou ter v i i i  adverse ly effec t the
Solids 400 ecosys tan of 11 strelan in dry penods nod casse a re~ .ction in fIn ing ou t e r b io ti c

(aquatic orgnoi~~~) c~~~ JiitIen .
~ Vsriai’Is’, ~jec t
to diiut , c, fines - 4. Terrestrial Attr ibute s Liaitad inctonse in birds and oth er arn ts .E,ich feed on apat is organs i,*iahit ing the

(W ildl ife)  iaqnoved iaster czao’ses .

i i .  RESCIJIRI Ra~JIRUUfrS ~/

I. Electrical (hagaveet ~~~ r needs r~~ e fri i~~~~ 3 , 200 (1 990) to 3.400 (2020) The as sociated znyestecnt
Reurs/Day ) pvogrno any iecrease both the area ’ s pn iii ~ot.r.,t rates and the ceussia~~rs ’

liner rates .

2. ?dsturai Gas (Million - .  - - - PtoiBxv no net tel seeds
CiE,ic Feet/Day) Sufficient synthet ic gas

generated in process to
noeS t rea~~ nt needs

3. ~ ianicals (Tons /Day ) - - - - thenica) needs to, t n - a t
nont range Ire 44 I ’i’iifl
to SI (2020 )

i l l .  ~~~~~ 
1.4111) USE OI41GSE

Water Use:

- Water Sc!iply This plan could sot noet the area ’s ou ter siç ply requa rents ove r th e nez! 50 re a rs floe
eli mi nate current depletion of groin) outer table in ves te rn portion of I l l i no i s  area

2 Water Ileges Provi des Sw deg ree of f lood control only in those areas -
served by c~~iieed sto na outer and senage s~~~r sr’te

3. In - Strea m Recreation Provides lim i ted ieciease in iaiter based rec reation and inc
potenti al on those str eaan s ith ivq ’msed fi nes .

4 .  1:(~l,,c,-,~~a) ?& v ig at lu n Provi des potential for deficie ncy in f Ins nes essarv to -
sustain projected cateebo rne t raf f i c  -

Laisi Use:

1 than ged Land Uses :

a - I-Ce Purchase b/ ‘ Soy 1,500 a rcs required I o r
tr eatne nt and s tor m ou ter
aaliage ne’nt ~ steer

4. Restoration of - - ‘‘ -.
Sorface Mines
(Sledge Option ~1
Contrac tual)

2. Intens i fled Land Use

a. Irrig ation -
Faci l i t ies
Contractual

B . Agricultural Sledge -
Uti l i iat io n (Sledge
Option II- Ciostrac-
tual)

3. Recr eation 4 Open - U.ce Provides l it ted increase in .mter based recreation
and use potential ios th ose str enua, ci th i.,roved tin,
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O4ICAaI - 9.*ITH UI) OF LANE MIUIIGNI S1UDI AREA

(9’ smiieu
21119 AREA L9119#719S (lflUI a)I~~190) Ra~iIRa3 1.4119

DIMCI’S )~~ OWMSE ~~~~JCb2I BY P1.414 TAXPRYDU AIflC 51999* FAJ 90LS B191L81115i

IV . l,AMI VALIJI5 a/

1. Potential Uisrecovered Minor losses - - - - Anythi ag in addition to
Lasses Cf Pie property re iabiursent for either

tar rolls for iecoy protection (leased
purdiased lands, lands ) or the full .arbet

raliai of lands and relo
cat ion assist a e iSserent
in the potential displace-
ment of Sw 3.400 people.

2 . Potential lkipaid Tax revetsoe bdranced pro - Provi des additional - -
for Gains gain and perry nines lain) for other uses

increase in along stre aen due to aban~~~~~ttt
property of iaprovnd of m isting treat -
valises . pseli ty . sent p lants.

V.  REVUIUES P1(11 IO cYCLl1(~B P f l.OEa /

1. Agriculture - -  - -  - -

2. Industrial - - Industries ripen -

Itnufactur ing e,re net increase
in wast nater t rea t
nent cost.

3. lbaaer Plants - -  -‘

V I .  UIPLO13CIT c/ Potential rngrlo yne~it ranges fron soy 2 ,410 persons in 1990 to 3 . 0411 persons is 2U21
to op erate and ani nta is aneiic ipa l t rea tment plants and related wo rks.

V I I .  1NST ITtJTIC11AL 
~/ Represents curr ent planning goals for reg io nal izat ion . Coo rdin ation thr oi4 bout tI,e

s tiafr area would be necessary and wo uld i nnolse aiinp tion of cor, tra it i s l and/or
consolidation ar-Tang ents. Sledge elnagent program could also ler css i t a t r
coo perative ar-eangents oi th the outlying area of inf )seece

V I I I.  C3~~T OF PLAN
(3 MTU .t(94) i/ ill

l. Cap ita ) Cos ts (present
wo rth) $670

2 . Capita l Cos ts (average
amsal) $ 39

3 . Operation, Iti ntenance
S Replacement Costs
(aver age ann ual) $ 45

4 . Tota l Averag e tnnoul
Costs $ 84

5 . industrial pretreat ment Ranges fee t ,2. l
Cos ts (average ainial) ft  ( 1 9 7 2 )  to 14 2 . 0

990) .

IL Q(WM ES IN RIBLIC lbcren’se in tin haeceni of property tales and Artoi r ty Ire int ere st

~~~l]iI’rlC14 OXPC31NtPL disposable rec reationa l po tent i a l  on ani or ~s q u r s i t r o n  yrnrseedivg ’flITT (W liEN) STIR Inca s trela only. )nconven,erL e di rt ng
~~~~tW9CTIS P990 PlAN a/ caused by coon tr ii ction and sin’ d isrt ~rti o n to

sewer c ar ity cohesion and growth pnt ti’ro s -
lot terns -

al Applies t o  the agricultural u t i l i z a t i on  of s l iwb.le.

4/ ~~v ed st 21110 reqinrents being 1sirs hased in 1 190 ai rless 1diasing indicated . Ia, labs sIn’ 1 , 140 ai res alr eady sines) in tIr e stat , . , , , - ,, that o,s,l, I
itm orj a ’ rate d into snt (p lant v u s es .  points)  -

cJ Pot ential  tam sw i r l  his set i re gen era l  Iv con s idered to he tav r l  or i gined losse s in m ess of net averag e ann ua l is me I i  sirens ~t leas e’
laiSs , ar ii: mr ess  .1 Ic  bi l l  ma rke t  va lise for the purchas ed lands and rel ix at i rn ass i s t a n t available aider the previs ion of tIre tintEr,.
Wel ist at to n k s s i s  faa . r ansi Wea l  I r n rpe r t v  Reilili S i t  15,1: m l  is l es A c t  of 1470 .

A- ..c ’. lan the I ede rn i r l a pesc r . on I I  fi tan is e 75 percent of the ~~ iita t costs and tha t the st air area t ..apav er r a i l )  t r e a t s .  the m ining S
penetr t -I  l i e  - if ta  I s t  I c - s  am.  ansm.ta,w e the Otate , any elect to contr ibute) p lan Ito pen tnt of the ,rfst rai t ilt , eli ntetiais C niwi replas . ‘n :
c os ts  - r n ,  .6-i 1:. lam , - ..r n t i e . l  t ry a6sngtra t ed r giai,. l ieart~~ sruse, and the Sta tes  its ) approved fo r fummim eg aider the - on ., rio t a s i a  gran t
proge an -I rIse H - I A I I  s r .  an. ct tute.i ‘ner SO years at 5 . 5  pert ent interes t rate -

• s o t  leve l dn-i — 1-i he usa , ,..) by inhaler to el current - ra te s tan.Mrds are guide) itt. These ,m r s t s  are not iii, l,.b’,i ai r tin’ ‘(ala ’ s ins t
ntiant. eu, :, pres ent eap.nditmmee s lewis an’ macend th, cIted m us ts , the addi t i oel l  iep i t a l  insw rs telnts requi red ins t il tar o f f s e t  by savi ngs
in m rlt t ag - - . - I -
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(9.m,YrM~ AltER OF l*UkNI

lLLlYLllS
(00195 OP SYSTD4 ~~ 19S OF SYS1BI
RB~JIR9) LAdlE (1fl19t (flCUtNIt) 019191 CL9&3PJ4U) R~~~IR9) LAdlE

M}VCTS ill OLANIIS IRIUXtOI 95 P1.901 FAIR’lHIS R~~ Il00f IS ((IflJPS l~~1WS FOJS19S 9951100415

I. 95OL00ICAL

I. Water Qitalaty - - - - - - - -

2. Air Qia)ity . . .. - - - - -

S. ‘ma4uiit ic Life:

(ai i -ish e ry - - - - - - ‘  -

(S.) alt l,e r giota - - - - - - - -

l . Terre s tr ia l Att ni hut es - - - - - - - - -

(Wil d) if e)

II. AJISOJOCE R JIR94F.NTS a!

I. Electrical O’ingawatt The associated inves~~~ mt plograir tiny increase birth the area ~s prime loan interes t rates end the seanI ra
Reurs / Nay) power rates .

2.  Nat ural Gas (Milluon - - - - -
Citic Feet/Day )

3 . Chemicals ( Toes/Nay ) - - - - - -

I I I .  WSTU1 S LAND USE IJIANGLS

Water Use:

I .  Water Wm y ) i lv -

2 . Water linmnages - -

3. It-Strea m Recreatio n - - - -

4. Connrvcial Navi ga t ion - - -

Land (Is,:

1. thanged Land I.e.. -

a Fee Pund it s , hf - - -

b. Restoration of ‘~S.ar face Mines
(Sludge (Ipt ion 12
Contractual)

In ten s if i ed Land Use:

a . Irrigation - - - -
Fac i l i t  me.
)Cist t nact aa))

b . Agricultural Sledge Phased leasing - t~ roses need for loca l colatt ies to 19,ased leasing
Ut ilioatiomt (Sledge of acreage foe inc orporate b eg-te rn agr iciml taz ra l of acreage f ie
i~ttion II - 47 ,300 in 1990 cai~~~ttts in land mae plan ts - 0 , 700 in 1990 to
Cis ar ra ct it al) to 57 .000 in 10 . 100 in 20 20

2020 .

3 . Rec reation Cfien - Spase - -

G-XII -  7 
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1)ITLYUG ARM OF

IU.I*IIS D4)lA04A

~l~~S Cf SYSTm (11195 OF 305191
0019(0191119) 01919(0(91119 RB~JIRH1 LAdlE

DIIRCTS (~ QVmIGFS I~~~ 1a0N) 110 P1094 F~~19S RBYllBYilS ~~~WS P1919S RBYIFJOIEtS

IV. 1.091) VALI19 1/

1. Potential thrrecosered Myewiaig in addition to re Ese- - .  - - Anything in addition to er ie

Losses cf biaa’s~~~nt f or  both ieca isn’s nt foe both inca

protection and mna~ tel. cap~ 
protecti on and long-tern cap-

ital Aa. (altuontive hams) ita l gains (alt et -nati sre taos )
for leased lands , for leaned laimds.

2. Potential thqmaid .. Pot e,tt ial for increase in Land values - - -

for Gains aol) e~~~~ sc bane eu to recl t iOn
of surface .oa named by syst .

V. RIVENJSY P111)1 R~~YCl.lM
~~ RREE al

l. Agriculture Potent ial for net ieca gai n PotentiAl far reeati on in ~~~ nd for Potential for net t.uaaa pin
foe tittniint recycle in lieu ~~~~rcial agri-fertllinee fri niitriem t recycle Sn limo

of c erc ial fertilizer , of c~~~~ec1al fert i l izer-

2. liabatrial . - - .  ,, -

ttnufacturmnig

3. Peer Plants ~
. -‘ - -

V I .  af Potential for ~~ lnyanii t ranging foe sa OAR potential for ~~rioytai mr relatively cnams ta,mt .
persons in 1990 to 210 perso ns in 2020 to operate requ iring soy 90 pers ists in both 1990 amid 2020
and intai n the sledge e,engant ptogr . to operate and anint ein sludge sanagant prograa -

V I I .  lttETtltt1t1 )LAL a/ Cooperative araranj~~~it5 send coordianti on of slm alge itti l iiati on sites required in order to insure
coa~mliance with CLrlaities~ land - mae plans .

V I I I .  IX94T OF PLAN

~L~~ J~ 1 ~/ 4/
1. Capital Costs (present

mmrth )

2. Capital Cos ts (average
aranail)

3 . Operation. ttinteonnce -

ii Replac~~ mmt Cos t
(average anisal)

4 Total Average Anniail
Cams to

S. Itabatrial Pretreatwt t
Cents (average annnia.l) fa’

It . QiN(WS IN I4111LIC lire usociated uivesaart pmgr any inc rease both the ares ’ s pn i loan int erest rates amsi tIme cofl5t tS

P~~~~~~ c ItPf UH~~ IL1G peer rates.
UYN 17 liEN) *1~~~
~~~~~~~~~~~~~ aJ

if Applia. to the agrlcultso’al atit i zati on of slud ge.

knad on 2020 requirants being puretnased in 1990 nalsos ydsaning indicated. focliafes sa 1,190 acres already aim.) in the st afy a res thee t.nstld ire

incorporated into sysRen (p lant or access poin ts).

cJ Potential natrecovered lasses are generally considered to be any veil or E gined losses in eocess of set average arena) inca for iso mers of leased

lasda ; or in caress of the full anrket valise for th . 1annclmased lands and relocation assi sta nce avai lab le iiiiher the pr nvr * mis t of tire Unifor.

Relocation Assistance as! Real Prope rty Aa~muisition Pol ic ies 9nit of 1970.

4/ 43 ,maes that the Federal taxp eyets will Eteance 79 percent of the capital costs and thai the stmahy am ta~~ yen w i ll (inane the reitsi lR .~h

percent of th. capital cos t lIens any sanistance the Slits , any elect to cntntribute) pIta 1110 pa’oventt of the ~ aival ion. eaintaian -e and ee~s lac~~~t i

caw ts( provi ded the p lan is certified by desigitated regioase l cl.arln&nl$es amid the State, amid approved (or fna,d)ng iasa6e tire m - remntt’iaa tm amt g5 tt

prugr of the U.S . E.P .A. Alt cos tS are ca~~mrated ove r SO yearn at 5 .5 percent interes t rate.

e/ Cost lens) afticIm m~titld he Incurre d by lunbutry to neat current State s tandard, on guideli nes . liv.s cos ts ar, rail uis lti6’d in t ire plain ’ s rest
— av t i te. *31. pTssaitt emqtsusiittsees beve ls any ears. ) the cited cos ts , the add iti o nal capital iimves~~~nl% inquired wts nld 1* offse t In savings

In operating cos ts

C- XI 1-8 
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aiia
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-
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29 ,5100 ~~~~~

2 IS, u.eiit isl !51~matd — isa ~-en,tng Iiujnamced plo - Pro,mdsd addiu+1mal Potuntial increase ie cro~n(or Gaaos gama n send pe.-ty valise land for other i+1.OS pl~~~~ t Lur m. Capotol
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water prOgr .
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1. Agricul ture Trea~~~ut of fural rimetof I
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pftmIatiaam.

2 . In~~ a t rme I  ~~mufauItsarim1g ItsiRItrien Cl~ Sufficuonnt qiality is
- ‘  per1~~~ treated wa fer to .eet Smnt

increase un waste - u mshn t rual peecess nmeenln .
.ater trra~~~ tt costs .

3, POser Plants - . -

V I .  ~QLI)Y1kN1’ a! Potantial ~~~loysennt nwmgi ng I t’oa s 11, 130 pel-smnrs in 1990 to 12 , 510 persans so
2020 to ogme rate aid intsin IsiugMy trdeimcal ranncmpal and ator. water f reatse ent
plants aid eelatai mu’or5.s.

V II. 1l1)’flhlfl’IGSAL a] ((oceeds cue’i’mant pl’smng goals for regmmaualm zatnmam . Coordinatmcem tlne~~~anit time
study area .unmld be necessary med immuld involve amknptlumem of coutrauituel anth er
COmsolldatiini srrang~~ nts. Sludge msge~~ mt prugrwa eould also uuecessitate
c~~ erat ive ar-r.mgerants w ith outlying area of mnf lnaemce .
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Sarth)
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3. (~meea tomau. 1(~~inteeuanco

~~placeraut Costs *3C4
(Average Anasel)

4 . Total Aver ag e Mutua l *422
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air,, th, total cost repTw ’sno is a leve l ef innest ’st idlic h it goucra lly Iris than tha t r n ~uamn-isl to taut tub ryo t stasularoln. n mf h mlrIit ime ln i m ap uia l
mnves t rant s •,t l t,sI to be of (set Imy rmperatmnmm l cas ings.
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1. Pater Qmiality - - .. - - 
. -

1 . Air d~ialitv - - .‘ - -  - -

3 . Aquatic Lif e :
( a )  Fishery - .

(b) Other Rm ot a - - - -

4. Terrestrial Attributes - - - - - -

(St lall i I e)

I I  - RilEdlitU, RR~JIR204!NTS a!

I, Llra t rica l ()~ gasmatt The associated inves~~~st pyogran y nocrease both the area ’ s pri ne loan Interes t rates and the coenm rs
Ibm’s/Day) pymoer rates ,

2. Natneral Can (blillion - - - 
..

Cuinic Fret /thy)

3. Unmuicals (Trans/Day) ‘‘ . - . - -

I I I  - W1TER S LAM) USE UIAM’aI*!

Pater Ilset 
a

1. W a t rr  imqip ly . - ‘  .. -‘  .- - .

2,  ~~ter  l~~~ges . - .  .-

3. In Strean Remi rratutin - ‘ ‘ - ‘  -

4 ((. rcial hhvuga t ion n - - - ‘‘ - - ..

Land (Is.

1. (Inasged L.a’td Uses :

a, t m,, l’O,,rdsas. (s/ ‘~ 
,. - - . - - .

b. Itestoratm imem of - .  Increases mane po’ Increases mane p0-
Surface Mines t iat uil of 42,500 tcntlal of 8,1(10
(Sludge (~,tinun 02 acres try 2020. acres try 2020,
I’mrt rac enmal )

2. )nt rtyr if ied lash lIce:

a , )mrmgatlea u . - -
Fac i l i t ies
(Caantma ctra l I

In . Agrimiultraral Sludge )‘Smased leaning of acleage laposes need for local eaant uri to nt t9sas.d Ieanl~~ of acreage
Ut i l iuat ion (‘liurige ranging frea *7 n 300 (1990) corporate liaW - telU agrismillmui’s l aan rang ing ft ~~ 9,100 (1990)
I~mt irmem 51 - to 57 ,000 (20 20), ei~~~nto in land-ia. pl mis . to 10, 100 (2O~~).linemirirtial)

3 Recreatin, I I~renm Space
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FEDERAL POWER COMMISSION
REGIONAL OFFICE

United States Cuetom Rouse
610 S. Canal Street , Room 1051

Chicago, Illinois 60607

September 15, 1972

Colonel k, M. Wells
District Engineer
U. S. Army Engineer Dis trict, Chicago
219 S. Dearborn Street
Chicago, Illinois 60604

Dear Colonel Wells:

In accordance with a telephone conversation of September 14 with
James Maas, we have looked at the projections of power requirements
for the C-SELM Area and offer the following co~~ents:

The electric power projections for the C-SELM area as given in
the Phase 1 report “Stud y of Wastewater Management Chicago-South Lnd
Lake Michigan Area ’ (page 11.7) appear to be very conservative as re-
lated to those given in the PPC National Power Survey (NPS ) to the year
1990 and the Upper Mississippi River Comprehensive Basin Study, Appen-
dix M (prepared by the FPC) given to the year 2020.

There is no scientific method in forecasting electric energy re-
quirements as far of f as 50 years hence , and imich rel iance zst be
placed on historic trends. The growth rates subsequent to the year 1990
were progressively diminished . One difficul ty in arriving at load re-
quirements in the distant future is that the nature of the specific
loads cannot be defined since many will no doubt be as a result of future
developments. For example, one could not have predicted in a short time
as 10 years ago, the large requirements for electric energy now envi-
sioned for use in accomplishing environmental goals.

We would like to present some pertinent observations in connectton
with consideration of the concept of encouraging reduction in the rate
of growth of per capita power consumption . First , however , it is
emphasized that we do not intend to imply that conservation of energy
should not be encouraged wherever possible through such measures as
d isseminat ion of informa tion on wise use of elec trici ty, better building
construction , increased efficiency of equipment , etc .

There are many implications in the concept of reduced growth rate
of per capita energy use which are not readily apparent . These are
s~~~artzed quite effectively and convinc ingly in a statement made by

GA- i
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Colonel k M . Wells - 2 -

D. Bruce Mansfield , Chairman , Edison Electric Institute on June 6, 1971 ,
pertaining to the role of electric energy in solving environmental
problems. Following are some of the points he presented :

I, So—called frivolous uses of electricity, euch as small appli-
ances like electric toothbrushes , hai r dryer s, 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 electric-
ity, the remaining 2/3 being used for industrial and comeer-
cial applications which relieve human drudgery in the home , on
the farm and in indust ry and resul t in countless job opportu-
nities , economic grovt~ , and an environment of higher quality
than would have been possible had air-polluting factory boilers
continue d to multiply.

3, Electric energy is fundamental to solving the environmental
problems:

(1) A recent sampling of 85 manufacturers showed they
used annually 1.5 billion kWh exclusively for pollution
control , which was 8.4 percent of their total use .

(2) Expansion of sewage treatment facilities for water
pollution reduction viii require massive quantities of
electric power for pumping , etc .

(3) Much electricity is required in the solid-waste re-
cycling field for machines using as much as 10,000 horsepower .

(4) Large amounts of electricity are required by indus-
tries to meet the states ’ environmental standards.

4. Mr. Mansfield quotes Senator Jennings Randolph (D-W .Va.) as
stating in the Congressional Record :

“The quality of life and the use of energy are inextri-
cably tied together. For one to improve , the other must
increa se .”

And the Chairman of the Federal Power Conznission has stated
“Without dynamic growth , we cannot improve the we l fare of the
poor , meet our international comeitments , maintain our national
security, raise our standard of living, meet the full employ-
ment goal s of our society or , for tha t matter , our undertaking
to preserve our environmental herita ge . ”

_ _



- 3 -
Colonel ft. M. Wells

The forego ing illustr ate that an abundance of electric power is
required if enviro nmental goals are to be reached .

Sincerely yours,

Lenard B. Young’~ —~~~

Regiona l Eng ineer

GA- 3
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FEDERAL POWER COMMISSION
REGIONAL OFFICE

United States Custom House
610 S. Canal Street , Room 1051

Chicago , Illinois 60607

September 15, 1972

Colonel R . 1,1, Wells
District Engineer
U. S. Army Engineer District , Chicago
219 S. Dearborn Street
Chicago , Illinois 60604

Dear Colonel Wells:

This is to confirm comseuts furnished Messrs . James Maas and
Carl Heasel by telephone on September 14 relative to the proposed in-
stallation of 11 nuclear power plants at storage ponds proposed under
the Chicago-South End Lake Michigan (C-SELM) land disposal plans . The
following comeents cover items raised at a meeting in the Chicago Dis-
trict office on September 8:

I. We believe that the dispersed land disposal plan wherein
six si tes are proposed rather than the single site plan would be more
satisfactory from standpoin ts of Civil Defense and loca tion of the
supply closer to the load centers .

II. The projected revenue of $200,000,000 annually f rom thi power
companies which would build and operate the power plants appears reasonable.

III. According to load studies made by this of fice in connection with
the Upper Miss issipp i and Grea t Lakes Basin , the proposed 55,000 P11 could
be used in the market area by the year 2020.

IV. The assumption that the power would be generated within the
study area is a valid assumption for the reasons stated above that the
generation would be near the load centers.

V. The prop osed plan for the installation of the power plants at
the storage poads would have environmental advantages as brough t Out in the
Phase I report0 There would not be the public reaction auch as results
from power plants located on Lake Michigan because of possible thermal poi-
lution effects on fish . Also , with nuc lear power plants , there would be
no air pollution or use of low sul fur coal or gas which are in short supply.

These comeents are of a general nature and not the result of a
thorough stud y of the plan. They are the view. of this office and do not
necessaril y represent the views of the Comeission itself.

Sincerely yours ,

Len.rd B . Young
Regional Engineer
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-1. ’oenoe with our reprcoe t- t2vet and ~ it ’ - ‘~~ 1 ’ L y  T~ 1o !a t ’r’ : ’ l , , ; -, r ~

the  Conirierce and Industry Advisory Cor~~ittee .

Ut have reviewed the draft of ‘:ow’ ci ~l e, - a sa i t  I l L  t~ ’~~~~ i - ~ ira’l ~-i~~I
in the ~orttc

1 :‘opor’t on its Study of thI~’- U’- -tc-water’ tT’aa-o:~ H 1’ 7Ta’
te~ ~~‘:e ‘clth the am er changes w h T c h  we ha’; nude l I t  t :’.e ~~ t cat -c a - at cc y ,
that it reflects the attitude of our :a~’J - 1 ’ . T ~~- e~ ’aaha ~~~~ :~ H ”~- : ’e
also f e e l  t hat thi s reflects sound coor -ei’1ttT ~’o c’fTat - 1, ‘ t~~

- 1 0Cv0 T’c
sltaL-e and for the potenti- : 1 enbanc e tn I t  of hat- f’a ’: ‘ - : : i 1 ~~-a ‘cc - .

the areac ~nvcived.

‘The to ict  ac tiv2t lo: ’  c f  t : e  coal T t  ta t.” : l, ” T t , t ~ T ot — : ‘c~’~~2.: ra ’ i t  , : ‘ , ‘: ‘ ‘c ’ s
its a:t er ’ect , ccir :cer ’r i ‘ tOld u - .~~~ - t - :  c i t 0  h a a-  . : ‘ : : - : ‘  - ‘a hat - i t ~~t - T ’ ,. ’t .; ‘~~d
enhance land use w r l e t - it ’ I ’  it i - ~

--- ~~~ c~’ ’1T .ltu:’t - , :‘ - - ‘ ‘ - - - ‘ :o~ c~r ‘ it’ it 2 -a l ’  : :‘a t i -
uses . r5}d5 -i ha’t t’e L’~’tc ha* co’tl :: 1 . . ’~~t ’Y t :, I : ’  5 ‘ I t I  CU - t I ’  ‘.0

of the Coor s ’ .~tudy in citni1ection with t i , ’’ S -stevoil o’ ~‘U . ~~, ’I ! , ’ ’ ’ . ‘ udv
I

,,e : i t t~~_ j_  tt t’’ - ’ ,- ’ ’ i- - f l i t t ’ - ’ 1 i t ,~~~’ t ’ :  C , ’ ,, J ,  ‘~ — 1 , U ’i t 0. t i t  ‘t O ~it tJ 0C~ 1 ’ ’ e”it

~l 1€~ flot ’ps a ‘ L U ’  ‘t :a- ”j  ~i ‘ “  - - “ ‘ I, -cal ‘: ‘ • h a t-  7 - \ ’ d a c- -
~_ : - ; : ” I T a o

tc O € c C t ~i t J t’,L’ r -ut esW t’J ‘:o2.ueo Ft -C ’ ,- ’ ’  . T: ~~’ ‘ClOt C CC ‘ l ’ ,ta ‘C I I  tC )€  ‘ .1 ‘ ‘ ,“~~~~t t ’

and r i’ott’ctlcr, our envi l Ilt -: , .

‘1 I IC’ t ’ t ’ t ‘ \‘,

a

iit ‘t r.:

r1~ ~

__________________________. ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ -~~~ 
.—— -~~~~~~ ~~~ p——-~~~~ ,-, ~~~~~~~~ 

—-— 
- -



COAL MINING - SLUDGE MANAGE~€NT CONSIDERATIONS

1. ‘oo une , for purposes of the Chicaqo South End of Lak e Mi chictan S t i  ~~.-
,

t h a t  the  land involved in s l t ,.’lc t e disposal would be ie ta i necl in

ownershi p. Furthermore , it would be practical  to assume th o t  t h ’ -  c’oal

companies which owned the land would be the pri vate e n t i t i e s  in ’,” lve U

2 .  The al,ove assumptions are based on the concept tha t , wi t l - the Corni j

reclamation e f fo r t s  of both the coal comp anies (per app licable T m ” )

and the sludge-production entity , then :

a) The lan d could and would be developed by th i ’  coal ‘cti ’sanv f o r

optimum income producing potential . Th is roulcl include , hut not

be limi ted to, agricul tural, recr&t at ional  ( f e e — b a s e d )  , ~r an ’.’

other usage consistent with the applicable County loo t-use t l a n n i t : .

And

b) If the coal companies ’ proposed ( f u t u r e ) usao ’ w ’ r t - un a c’~~e~ t i l l

to the C o u n t y ( s )  , then the Coal Comp any(s)  cou l d  e l t ’o t  t S - 1 m w

ei ther o t two options :

( 1) Sell the land at fai r ma rket value to  a t — r i  vot ‘nt tv  t h a t

would aqree to develop the land in consonance w i t h  t h e -  Coun t “ ( t i )

land-use ob ’ject iveo . Or

( 2 )  Lease the land to a cu ’ve lc’i ’pr who would ac-tree f t  n o v  m t

lan d in consonan :e w i t h  thi’ C o u n t y( s )  l a n d — u s t ’  d a - 4 - t  “ - “ . T ’ fl t i

t h i s  arr~ nqement the Coal ( ‘c ’rp , , ; , ’, ’ (s)  could e x er - - i  ~~ , -
~ i v-tl

t u t l i o r  t~; as to the quali  lv  1 de ve i t  n i ’ i t t  i n  or t - ()  t T ‘ ,

t e  land ’ s , i - o-’:;sed value and i t ’  l n , — r , i : t ’ t ,  — - t O n I - u t  io n  ‘ -

t h e  C u n t ’ ,’ ’ s 11 f’e t , ’ le .

(; ,-\ -  (,

-~~~
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3. If the land owned by the Coal Company(s) could not be mined due to

rec lamation requirements (un de r curren t state laws) tha t precluded

economic mining operations, then the following would be assumed:

The Coal Company(s) would

a) Retai n ownership of the land. And

b) Contract to accept sludge for disposal on the land. The sludge would

be stable and sui table for aqricultyral usage.

4. Before any aspects of the sludge management proposal are instituted the

following would be required:

a) Certification (permit approval) for inteqratinct sludge into approved

land usage . This certification would have to satisfy the then-current

state and/or Federal regulations qoverninq surface and around water

runoff . The responsibility for obtainina such certifi cation would

have to be that of the sludge enti ty .

b) Some form of indemnif icat ion to the coal company (s)  by t t i o  s ludu ,-

producing entity to insure that the p lacement of sludae would not

cause any adverse health , pollution or social e f f e c t s .

c) The amount , t ime—frame for placement and manner  of incorporat ion s h a l l

preclude any interference wi th  the nilnina operation and/or f i t  u t

land usage . These operational factors would ,‘irti lv  r ’ it i~i ) j y  to a l l

lands owned by the coal companies i n c l u d i ng  ( 1) land where the s u r f a c e

mining is already completed and ( 2 )  land c u r r e n t l y  h e in a  ‘ar fa - ’ mi n t - I

and (3) land that  may or may not he surface mi ned .

Two types of contractural agreements with the Coal Cooi-an t ’s arc’ ft ’ ,t ’ l l  l e :

a) Wherein the Coal Company enters  i n t o  a st’rv i ct (c n n ’o’ - f  ‘ ‘ -

- i c t r e e m e n t  w i th  the individual  sludqe e n ti  tv  t o  a ‘ “i t t h e  n i t - I - i , -

for in tegra t ion  into  t h e i r  I -r e c e n t  and fu t u r e  land u” . A n t

h )  Wherein the Coal Company leases t b ”  land t -  i t ’ -  i n d i v i d u a l  s l i t i t ’

GA- 7



entities with both the use , manner of incorporation , and durat ion o~

sludge application specified . Lan d ownership would be fully restored

to the Coal Company , upon expiration of the lease.

In exchange for both the internal benefits attainable by reclamation of the

surface mined areas and for the fe r t i l izer  value of the sludge , the coal

company would provi de the use of land at no cos t to the sludcte e n t i t y .

Howeve r , the entire cost for delivery and in situ placement of the sludae

would be paid by the sludge enti ty .

L. _ _ _ _ _  ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ ~~~,
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~ COOPERATIVE EXTENSION SERVICE
~ COLLEGE OF AGRICULTURE

March 12, 1973

James Maas , Chief , Planning Division
Chicago District
Corps of Engineers
219 South Dearborn Street
Chicago, Il 60604

Dear Mr. Maas:

The objective of the Northeastern Illinois Planning Commission Open
Space Plan is to maintain a low ratio of building (development)
coverage to the total 1p.nd area in the 6 northeastern Illinois
counties. The Northeastern Illinois Planning Commission projections
are for a population of 10 million for 1990. Any and all plans hinge
on population forecasts.

Open space would be needed for these additional people and it would
probably come from agricultural or non-developed lands in the urban-
suburban area. Little variation Is expected from this pattern . The
major efforts in Open Space preservation must come from the rural
portions of the outlying counties. Using agricultural land as a
method of treatment could be of value as a means of saving open space.
The “living filter ,” as outlined by the Army Corp of Engineers in its
agricultural paper , should help to retain these lands in current use ,
namely that of agricultural production .

The institutional , political and social implications involved in this
method of preservation would have to be totally acceptable and inte-
grated to the land-use plans of the individual counties wncerned with
the comprehensive General Plan for Northeastern Illinois.

In an effort to study preservation of Open Space , the Northeastern
Illinois Planning Commission and the University of Illinois have
joined in a rural conservation study. The results of this effort
should be added to the comprehensive plan of NIPC .

GA- 9
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James Maas 2. 3-12-73

In this endeavor I have been loaned to NIPC to try to develop some
guidelines for preserving agricultural lands. To my knowledge it is a
first attempt to preserve rural land in an urbanized area. Many
methods, guidelines , alternatives , economic costs and social impacts
are being considered before the agricultural land preservation policy
can be integrated into a revised Comprehensive Plan for Northeastern
Illinois.

~~~~~~~ truly~~~~~~~~~~~~~~~~~

A. A. Wicklein
Senior Extension Adviser , Resource Development
Will County
100 Manhattan Road
Joliet , Ii 60433

AAW:ig
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T H E  PEOPLES & GAS L IGHT AND CO RE C O M P A N Y

22 SO uTH MI C H I G A N  A V E N~~F

C H I C A G O  6 0 6 0 3
J OSEPH P T HO M A S

~ I C C  “ k [ S I O ( N t  API A - Z r  - 

Ma rch 19 , 1973

Mr. James M. Maas
Chief , Planning Division
U . S .  Army Engineer Distr ic t , Chicago
2 19 South Dearborn Street
Ch icago , Ill inois 60604

Dear Mr. Maas:

In response to your question regarding the ability oi The
Peoples Gas Light and Coke Company to provioe energy (gas) for the pro-
cessing of waste water in the Chicago-South End of L- :ke  Michigan (C-SELN)
region , your specific goal as explained is to prerare a report on the
planning for future waste water management for the C-SELM region.

The Gas Industry does not have adeq uate supp lies at the prttci’nt
to meet the increasing consumer demands. This inc reasing demand [or
natura l gas is primarily the result of its artifici all y low price and the
demand for clean fuels for meeting air pollution abatement standards.
The Peoples Gas Light and Coke Company is confident that it can meet the
requirements of its on-line firm customers. However , the lack ol new
ga s supp lies , the curtailment of existing gas supp lies from our pipe l ine
supp liers and the greatly increased demand for natural gas service as a
result of governmental adoption of stringent air pollution con t rols ,
compelled Peop les in 1970 to file before the Illinois Commerce Commission
a plan to contro l the attachment of all new firm and off-peak space
hea t ing, industrial processing and power generation loads. The plan was
desi gned to protec t Peop les ability to serve the present loads ot our
existing firm customers and to provide a fair and orderly p r o c e d u r e  tar
adding enlarged loads to existing customers and the loads of new c u st o : i e i’s
consistent with available gas supp lies and efforts to solve the au
pollution problem. To that end , the plan creates a series of categories
designed t o  give preference to those of our existing or prop&’e t lvi’ ctt stonie’ r s
who are immediatel y and most criticall y subject to the Chicago air p o l l u t i o n
ordinance and within each classification to smaller customers who a rt ’ 1,’cs
able to use an alternate fuel.

GA-l i
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Mr. J. M. Maas - 2 - M a r c h  19 , 1973

The Federal Power Commission on the other hand in its proposed
pol icy statement on Utilization and Conservation of Natural Resources in
F.P. C. Docket R-467 is proposing a priority scheme which consists of eight
“priorities-of-service ” categories which is to be applied in the allocation
of the available natural gas supp lies of pipel ine systems on the basis of
the end-use made of such supplies by the customers of the distribution
compan ies buy ing from such pipeline systems. The proposed rulemaking
des ignates Boiler Fuel use as the lowest priority use of natural gas with
the largest size boilers having the least priority . These proceedings
have reg ional impl ica tions in the alloca tion of available natural gas
supp lies.

In brief , natural gas is in short supply and even in the long
run is not likely to be available in adequate quantity to meet the demands
for this clean energy . The priority systems which are in effect and/or
have been proposed show preference for small use application for residential
and commercial consumers where air pollution standards are most d i f f i c u l t
to meet and control. The broad fuel app lications such as you propose where
al terna te fuels  can read ily suffice would be of lowest priority under such
priority schemes.

Yours very truly,

-)  - - -~~~-/

-
I- - / _ / • 1

I - (~~
‘ S ____
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STATh c7INDIANA -

DEPARTMENT OF NATURAL RESOURCES ARIA COOl Sli
TELIPHONIGEOLOGICA L SURVEY

I I I  NOR TH W AL NU T GROVI

•I.OOM~ HGTON . I NDIANA 4 7 4 O ~ 
April 30, 1973

lb. J $ s  )~ as
Chief Planning Division
U.S. Ax~~ Corps of engineers
219 South Dearborn
Chicago, Illinois 6o60~
Dear M r. )~~ss:

On April 18, 1973, Lt. Th~~~ s H. Blankenship called this office requesting
an opinion on Dr. l~ rk Reshkin ’s proposal to use unconsolidated tunnel boring
mat.rials (caziei project) as fill for the varioua s-end and clay borrow pits in
the northern Calumet Region of northwest Indiana . The following points s-re ~~r
evaluation of the impacts of Dr. Reshkln ’s suggestions :

(i) *.ny of the borrow pits , especial ly in the Gary-IIa~~ond area, are
present ly being considered as potential sites for sanitary landfills. These
borrow pits ar. located in send deposits of glacial lake Chicago origin, s-nd,
as s-li sandy sediment units, make poor sanitary landfill b eat ions due to the
high leachate transmission potential of such permeable materials. Filling the
pits with clay, sand, or glacial till deri-~ed fr on the t unneling operation would
negat, the likelihood of using the pits for sanitary ls.ndfilling purpo ses.

(2) The borrow pits prov ide excellent , nearby , locat ions f or disposi ng
of the sediments removed by the tunneling operation .

(3) The hazards associated with the prese nce of the various borr ow pits
would be eliminated by th. filling and grading of the sxisting depre ,~ ions.

(Ii ) Local drainage could be more easily controlled if the pits were
fill.d and graded to conform to the existing terrain.

It.y- recognition of the impact of Dr. Reshki.n ’ s proposal is limited to the
geologic feasibility of the project and to the positive geohydro bogj c ettects
of such filling on the environ ment.

If there are further geologic questions regard ing the proposal of borrow
pit fill operation s in conjunction with your proposed project , please feel
free to contact me.

Sincerely,

~~~~~~~~~ 
((~ )~ cQ

John R. Hill
~lw/jb Glacial Geologist

cc: )~~ur ice E. Bigge , Asst. Sts-t. Geologist
Robert H. Shaver, Head , Geology Section

GA- 13
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A RESOURCE DEVELOPMENT PLAN
FOR

RECl ATI~~AL-ENVIR(ThENTAL CORRIDOR

SECTI’1J I - IWTRO lJCrIcf~
PURPC~E

The purpose of this annex is to provide a basis for development of
a recreatic~ al-envi mnmental land corridor, should residents of the
Chicago-South End of Lake Michigan (C-SE JJ1) area elect to maintain the
fl ood plain in open-space usage . Many of the local , multi-county and
State planning agencies have urged that the flood plains be developed to
meet the area ’s needs for in-close recreational pursuits . This would prove
beneficial , provided the usage was planned along with allied environ -

— mental concerns .

As the nation upgrades the water quality of its streams , the rec rea -
tional value of these watercourse will be increased. Moreover, as storm
water runoff is controlled , treated, and used to augment the stream flow,
the opportuni ty to utilize the adj acent flood plain land for recreational
and environmental purposes is enhanced. Therefore , this special study was
undertaken to provide the basis for incorporating ~~ effective recreation
and conservation program in the open space lands bordering the area ’s
streams .

This planning effort is des igned to illustrate a way to increase and
enhance the potential recreation b enefi t expected by imp roving water quality
and controlling stream flows. The plan of improvement calls for controlling
permanen t development within the flood plain , placing major emphasis on
satisfying as much of the concentrated uxban demand for recreationa l
opportuni ties as is possible , and providing the basis for an effective
preservation and resource restoration program. The maj or streams in the
study area include the DuPage , DesPlaines , Chicago , Little Cal umet , Grand
Calumet , and Deep Rivers , and their tributaries .

ACKNG~ILEDGEIVEWF

1~tich of the working effort was provided by meithers of the community
arid local planning agencies . Those who assisted in the development of this
plan included: (1) meithers of the Citizens Advisory Conmittee for Conser-
vation and En vi r~~mental Interests, a voluntary group who participated in
the was te~~ ter management study, (2) officials from Counties , Park and
Forest Preserve Districts , comunities and local p lann ing agencie s located
within the study area , and (3) other Federal and State agencies concerned
with water resource developments, particularly recreation and conservation
practices . It was only through the efforts of these partici pan ts that the
plan of improvement was developed.
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SECTIC1’~1 II 
- FRAMEWORK FOR DEVELOPMENT

PLANNI NG PROCESS

In order to provide a realistic framework for development , it  was
decided to select a stream for detailed analysis . In this case, the
North Branch of the Chicago River was used. Then a questionnaire was
prepared to determine what types of stream-related problems exist and
what remedial, conservation and rec reational progr ams should be consid-
ered. This ques tionnaire was furnished to citizens , primarily conserva-
tionists, with intensive knowledgeable of that area . In this way the
input to the study was compreh ensive and reflective of the type of
information which would be received from a much larger sampling .

The foregoing information was then used as a framework for desi gning
a plan of improvement for the North Branch . This plan in turn, was used
as a prototype and the findings applied to the other streams in order to
define the potential available to the residents of the total area. Mule
the use of the urb an streams and adj acent lands are closely related to
the physical condi tion of the stream and property ownership, there are
sufficient similarities to jus tify this approach. If and when recreational
usage of the urban watercourses becomes a planning priori ty , the basic
efforts to balance recreational and environmental programs will be
cc~parable.

BASIS FOR DESIC~

The North Branch of the Chicago River was selected because: (1) it
involves an area where the residents are actively promoting specific
conservation and recreation programs and thus are knowled geable of the
local problems ; (2) the nature and diversity of the stream and land-related
prob lems are such as to be considered typical of those expected to occur
over time throughout the study area; and , (3) the demographic conditions
(population characteristics) are considered representative of the urban
area . Consequently, any plan which would be responsive to the problems and
opportunities for recreational and conservation programs for this river
would be feasible for being implemented elsewhere.

As previously indicated the responses to the questionnaire served as
the basis for establishing the planning framework. Seventy - three percent
of the responses to the questionnaire inthcaLed inadequa te flow in the
North Branch during the recreational season as one of the major problems.
Since each response was site specific , this percentage had a great rele-
vance to the wastewater management study . It was also interest ing to note
that one hundred percent of the respons es cited poor water q u a l i ty  as a
critical problem. Ei ghty-five percent also expressed concern about an
inadequate or non-existent fish population and seventy - e i ght  percent cited
lack of public access to the river. While a range of improvements were
suggested , major emphasis was p laced on the use of the stream and thc need
for access to the stream and provision of public facilities . The results
of the ques tionnaire survey are summarized in l ab le  G B-I l - i.

GB- Il- I
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TABLE GB -I f - I

SURVEY RESULTS
NEED INVENTORY

NORTH BRANQ-I OF IHE CHICAGO RI VER

PROBLEM IND ICATED No. SUGGESTED IMP ROVEMENT No.

Poor water quality 41 Improved waste treatment - -

Dam in disrepair 1 Repair dam or replace 1
(one location) with wing deflector

Cruithling Revetments 9 Repair or Replace 8
(nine locations) Cover with vines 1

Poor quality fishery 13 Grow water plants for 1
habitat

No fishery 21
Good fishery-carp 1 Flow augmentation --

Inad equate flow during 30 Flow augmentation - -

recreational season Planting to encourage - -

scouring action
Bank erosion 15 Planting to prevent 6

erosion
(Poor Access) 20 Bank Fishing sites 20

1 Bridge Fishing site 1
11 Boat launching and 11

Take/out

(I gnoring river as a - -  Public awareness of the --
resource) value of a stream

Litter, Natural and 8 Clean-up 1
~‘1an-made debris Planting and ~cncing 3

(Esthetic quality ) 11 Beautification planting 11
I Beaches 1

(Lack of faci lities) 2 Boat portage 2
11 Trails or walkways 11
1 Pa rk-playgroii~d 1
3 Pia~ic areas 3
1 Footbridge 1
2 Acquire land
2 Stream-use zon ing 2

PROBLE~lS I N[)I~ATED 205 SIk;GESniD lMPR(M~~\I~ 87
(Categories) (11) (Categories)  (19)

GB— 1 1 -2



PLANNING CC~SIDERATI(1~

Certain assuliptions were made as part of the plan-formulation process .
These included the basic requi rements that both the water quality and aqua -
tic ecosystem would be upgraded. Imp licit in this basic assumption ;-as the
establishment of an effective program to capture arid treat storm water
runoff ~~i order to avoid a degradation of the stream quality . In addition,
it was assixied that the treated s torm water arid wastewater would be
distributed in such a way as to (1) maintain a minimum stream base flow
and (2) provide supplemental increased flows during the recreational season.
All of these requirements would be met by the NDCP alternati\-es.

The primary planning e ffort thus involves the delineation of selected
river frontage for public usage and conservation practices ; thereby pro-
viding a balanced framework for resource utilization. Formulation was based
on incorporating the following in any proposed p ian of improvement : (1)
a base of strea.~-oriented and related land recreation facilities; and , (2)
a greenbelt for instituting a program for restoration and enhancement of
the existing environment . Creation of such a managed envi ronment would, in
turn , require the consideration of two other factors : (1) existing usage
of the land bordering the river; and, (2) optimum usage of the river and
the adj acent lands in order to avoid an over-us e and subsequent degrading
in the quality of recreational experience and/or CflV1 roniaentai enhancement.
Effective implementation would include: fee acquisition of those areas
suitable for stream-related fishing and general recreational activities ,
recreational use zoning, open space zoning, controlled access , application
of cultural or land-use control easements , and vegetat ive management to
achieve separation between different programs and resource commi tments .
Other specific developments considered were : planting to cont rol flood
plain erosion, repai r of existing dams and bank revetments , construction
or restoration of impoundments and lagoons, and the p rovision of riffles,
deep pools , and shade trees to encourage in-stream production of desirable
fi sh species .

DEVELOPMENT REQUI REME~ I’S

Achievement of the p rogram ’ s objectives woul d require control  of land
on either side of the stream , w i t h  adequate length to ass ure a use large
enou gh to incorporate good management practices . Certain site- on the
stream would be preserved or res tored and then retained in  t he i r  natural
state ; others would be developed for f i shing and generi l  cc i c at  l onal
opportunities . It is sugges ted that s i tes  for general rec re at ion a l use be
located within city or village limi ts whenever  possible .  i l i l s  woul d
facilitate providing adequate parking -~pace and help contro l publ ic  access.
Construction of small impoundments whic h coul d be ti- -ed for various rec rea-
tional purs ui ts should be encouraged on pub l i c  lan ]s . Lo at ion 01 these
water bodies would be up to the disc ret ion of ~. he local  land } o l d i n g  agenc
involved. Interest in these type of clean ~u i t er  i mpoundment - - have been
expressed by n~~erous park and fore~~t preserv e d i s t r i c t - - in the area .

GB-I! 3
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Since a good portion of the flood plain acreage is s t i l l  undeveloped
and in some cases is in public ownership, river corridors are conLep-
tually feasible throughout the area. Preserve land would remain “p l - eservLd ’
largely for hiking trails or wildlife habitat. Additional lands t~uulc i i u cc
to -be purchased, and supplemented by easements and zonin g ordinances in
order to insure a continui ty of control and use. Lands may also have to
be purchased at the perimeter of recreation areas for parking. Ilie
corridor would be a mix of public and private ownership, wi th restr icicu-
use easements (for preservation) requi red on certain acreages reta irie -J
in private ownership. A strip of land 40 to 300 f t .  in depth n--ct the
high bank on both sides of the stream is considered a suff ic ient  woik iri g
acreage for management and development programs. Dedication of this land
would be variable, i.e. the depth would not be constant. No i-eloc~i t ion  w1d
resettlement would be considered where residences and industry’ noi~ e \ i ~~t .

Land outside the areas of intense recreational de velormeii t , especial ly
between communities , would be retained as open space with emphas i s  on Ie~ tu-
rat ! on and/or prese i-va tion of the undeveloped lands . All ied w i th  th is
envi ronmental control program would be the provision of certain t \pe s of
recreational activities that would comp lement the constrained lan d use.
These recreational programs would include hiking trails , bic cle trails
nature trails , bank fishing and the like. Ujacen t  lands prcseiY~ lvpublic usage including golf courses nou ld  remain committed to that. :ise.
Whe re these lands are being considered for conversion to other uses, c ore
effort should 12e made to purchase thc - ;e lands and retain them in j~u h I i c
ownership.

Specifi c landscaping w i t h  adequate buffer :ones also mus t be ~ i O V ~ led
to separate the green belt areas from the recreational a rea~- . I n  ~u~i io n ,
plantings will be needed alon g the banks to enh ance the s t i C i m ’ s a e s t L e t i c
value . Recreational-use zoning should he e x t e n s i v e l y  used - h o t v  on :iic
stream and in relation to the land developments. Ih i s  should hel p cent rd
noise pollution and excessive usage in areas that  are e s s c n t i a ! i v  c c  -

dential and where present deve lopment precludes providin g a sin  i i  ci.~
buffer zone. This concept also applies to in-stream usage , par i c u l - ; iv

— boating and its impact on other pursuits such as swimmin g and t i s I i i i ~~.
Zoning for different types of b oa tin g w i l l  a lso be requi red and mus t -o
correlated to the depth of flow and stre am environment .

( k -
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~fi~ fTON III  - NORTh BRANCH PRO’IYPE ~UDE L

OVERVIEW

I h r o ~ specific land corridors would be established for the NorthB ranch c d  i t s  tributaries as is shown in Figure GB-Ill- ... The f i r s t
corrid’r would extend some 24.5 miles from the confluence of tb . river
w i th  the \orth Shore Channel , proceed up the ma in stem of the North B ranch
a~d a1or u~ the Skokie River to Highland Park. A second corridor , some 13
miles lon~ would extend from the confluence of the lcest Fork wi th  the
‘t aill  0t ci n , and proceed up the West Fork to Hal f Day Road , near Lincolnshire .
The thi rd corridor would proceed up the Middle Fork from its confluence
w i t i ;  tLe cLokie  River to half Day Road. There is j us t i f i ca t ion  for
s topp iti the river corridors at these points , since tie s ize  of the three
stu-ewrs restricts usage. A corridor beyond h alf Day Road would h a t e  to
focus on th  land related developments only.

l a t e n s i t L o d  recreational developments would be planned within  or
adj acen t  to the community limits. The lands would be purchased in fee and
devo l ored for  fishing sites, general recreational facilities and boat
Llu i iu - L:1- L and take-out areas . No vehicular traff ic should be allowed in
t h e  roc i c -a t iu t l a l  and conservation areas. Rather, o f f-s i t e  parking should
be p ro’L-Ju -J . Brid ges , or road crossing points could serve as center
points r :tccess to the recreational areas . However , as a general rule ,
recrea t ion  areas should be located between rather than immediately
:id~ aceiit to major road crossings. A turn-out area at a road crossin g may

I cc s - -~ - ;ie to explore the corridor but should not be considered a
major l ocal punt for access.

DEVELDP~~NT P ROPOSALS

we types of developments were considered for incorporation within
the land c o r r i d o r s .  The fi rst was responsive to an intensive type of
geilera i recreational usage; the second was for environmental eriimncement.

A I W I L O  of re c reational programs were cons idered , w i t h  adoption
doaeii-JL nt upon the size of acreage availab le for developmen t . All told ,
live Jil t  event programs were considered for use on those lands wh ich would
be pur J a s o d  in fcc. A st.mimarv description of the se fi ve 1 presented
I 0 1 O~~.

unty  Park. This type of develop ment program would be des i gned
to hel 1 r~ et the recreational needs of a multi p le number of adj acen t
cu’u;nu ; t i e S .  1’ r i nrv beneficiaries would be those corruriun ties located
w i t h i n  a t inc - distance traveled equivalent of from 10 to .0 minutes . An
e~, t u-; :-~. iv d i v e r s i f i e d  a r r a y  of recrea t ional pursul t s would be pros i ded
and as such would requi re ;i fa i r l y la rge area , rang ing in s ize  from 500- (~
ic res. -\dJ i t I I I  1 water-  related oppor l t in I t i e s  other t1~an tIiose oriented to
in - st i v i -  I i  -u - would he provided be const ruc t ton of excavated lagoons and
s~ i r a  ru~~ - -- i l  s. An ar t  1st concept of this t opo of deve l opn~’nt is sh own
in 1- Igure i~- 111-2 . A cost estimate for dove lo 1w ~’nt of t h u s  type rec r ea—

ioiiai p ; I L N tl : c  is p r e s en t e d  i.n ab l e  G B — I l l — ! .
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NORTH BRANCH, CHICAGO RIVER
PROTOTYPE STUDY AREA
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TABLE GB-II I- l

FACILITIES AND CC~ TS - COUN1Y PARK

Estimated
Unit Costs Cost

Facility Uni t No. of Units (Dollars ) (Dollars)

18-hole golf
course (100 Acres) 1 1,000,000 $1,000,000

Lagoons Acres 300 )
Ear th ~b1ding Sq. Ft. 300 acres) 5 ,000 ,000
Plantings - a Acre 300 acres 2,500 750,000

Bridges - b Each 3 15,200 45 ,600
Walking
trail, Li. Ft.)

Bicycle
trail Li. Ft.) 26,400 10 264~ 000

Subtotal , Recreation Base $7 ,059 ,600

a - Trees 8-10 ft. in hei ght , 25 to the acre, various species .

b - 40 f t .  long, 6 feet wide , wooden p lank , $380/running f t .

Tennis Courts Pair 8 8 ,000 $ 64 ,000
Swimming Pool Each 1 100,000 100,000
Picnic Units Each 50 211) 10, 500
Boat Launch Ramp 4 3,600 14,400
Asphalt Drive Li. Ft. 2,500 15 3’,SOO
Parking Area Sq. Ft. 4,000 5.50 22 ,000
Comfort Station Each 2 42,600 85,200

Subtotal, Rec. Node #1 $ 333, 600

Play Field Each 2 2 ,400 $ 4,800
Basketball

Court Each 2 5 , 000 10 ,000
Baseball

Diamond Each 3 500 1,500
Pienic Units Each 50 210 10 ,500
Playground

Equip. Unit 1 10 ,000 10 ,000
Comfort Station Each . 42 ,600 85 , 2( 10
Shelter Each 1 38,400 38 ,400
Parking Sq. Ft. 8,000 5.50 .2- 1 ,000
Roa~~ay Li. Ft .  5 ,000 15 75 ,000
Walkway Li. Ft. 5 , 500 10 55 ,000

Subtotal , Rec. Node ~2 $ 334 ,400

GB- IIl-4 
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TABLE GB - I l l - i  (Cont ’d)

Es tin~ ted
Uni t Costs Cost

Facility Unit No . of Un i ts (Dollars) (Dollars )

(~.itdoor Amphitheatre Each I $48 ,000 $ 48,000
Boat Launch Ramp -1 3 ,600 14,400
Boat Rental Each 1 50 ,000 50,000
Information Center Each 1 6,000 6,000
Piaiic Units Each 30 210 6 ,300
Cc~nfort Station Each 1 42 ,600 42 ,600
Shelter Each 1 38,400 38,400
Parking Sq. Ft. 4,000 5.50 22,000
Roa h~iay Li. Ft. 3,000 15 45 ,000
Wath~ay Li. Ft. 1,500 10 15,000

Subtotal Rec. Node #3 $ 287,700

Piciic Units Each 100 210 $ 21 ,000
Beach Sq. Ft. 100,000 .30 30,000
Shelter Each 3 38,400 615,200
Comfort Station Each 3 42,600 127 ,800
Parking Area Sq. Ft. 5,000 5.50 27 ,500
Road Li. Ft. 1,500 10 15,000

Subtotal , Rec. Node ~4 $ 949,000

SUB1UFAL $8 ,964,300
Contingencies 1,792 ,700

Engineering and Design 1,076,000
Supervision and Administration 96~,000

(June 1072 p r i ce  level) 1’GI AI $12 , 800 ,000

;o- i  i i - ~



2. Communi t\- Park . This type of development program would be
oriented t~~ards meeting the recreational needs of the irru~ di a te 1y
ad j acent coninun i ty(s) .  In essence it represents a scaled-d~ en version of
the County Park , being sized to utilize an area of some 100 to 150 acres .
.\ga in  a diversi ty in recreational opportunities is maintained but the nunber
of fa ci l i t ies are reduced. Most of the usage will come from the residents
i..ho live wi th in  a 10 minute time-distance travel equivalent of the park.
A cost es tima te fo r this typ e of development program is presented in
l ab le  G B - l I I - 2 .

3. Nei ghborhood Pa rk. This park would be desi gned to serve those
nei ghbo rhoods within 5 minutes time-thstance travel equivalent.  Consequently,
the si ze of the park will  be comparatively small , requiring only some 10-20
ac res . The park wil l  be oriented to encourage visual enjoyment of the
stream and rioni-tal park type facilities will  be provided for family usage .
-\ cost estimate for this level o f development is presented i n  J i f le G B - I I I - 3 .

4 . \est -Pocket  Park . This type of park is desi gned to advantageously
f i t  in to si:~ill open space parcels of from 5 to 10 acres located aU~~~~eItt to
hi gh-dens i ty urb an areas . In most cases the lands will be ~io t o  l inear in
c i a r : t c t e i -  and consequen tly, stream frontage will be its prime a t t r a c t i o n .
hecause of it s  si ze , i ts  function and usage wi l l  be similar to the neighbor-
hood park. A cost estimate for this level of recreational development is
F i - - ’L -n t ed in Fable G B - 1 I I - 4 .

The envi ronmental phas e of the development program would serve severa l
purposes . Its main func t ion would be to provide green belts a~ oni~ thes tream , thereby enh ancing the aesthetics of the area and stream ’s envi ronment.
At the same t ime some of the green belts also would serve as l inear  rec r L a -
t i o n al  deve lopment areas inter-connecting the various tvpc-~ of rec reational
pai k~~. The types of development required for this type of m u u h r e ~i a re
rinu r il y constrained to res toration and nature-educationa l j O t

~k~j or ~- i ;~ h as i s  would be to pr e serve  those areas of ex i s t i n g  value ~ id to
enLuic e t h e  existing vegetative pattern with an extensive ie~ orcs tit i eii
p r o gr am .  Trees , sli rub s and ground cover p lan ts would be m t  lULIUOCi tha t are
e i t h e r  fla t  t e e  to t h e  area or climate-adap ted spec i es . l i ~ U L t  no would be
d- i gut ud to i- oct do i n f on n a l i t v , separation of corridor a—a ce . ~-~iee ui ing and
eros ton c~o it to , and would take into cons i derat ion ex i s t i n g  and a at o land
use of the  adjo in ing  p roperty . These UL-a sures woul d tnt only er ~h a:mc c the
at-s t . :-o t ic enjoyment of the outdoor rec reationa l act i v i  t i  c~— , hut , i ~ prope n v

- - : -  - o, hel p imp rove the iqu , i t  t o  ecosys tem of t h e  st re am . Sh 1J0 t rees and
pr ot e c t i o n  acal  ns t ban b e ios i out  should h e l p  main ta i n a h i  eh I c - el ot Fi shore
product i on .

CORR I OUR h i t  ~1) I gj 
~ N I  ~

i ;t~ cd on inp ut received from ‘ocal iigeulc i es and res dciii s • n in e  si ~L 0 ~~
we re so le .  ~e-i for  in c o i r - ) i i t  Ion i n t o  t h e  N o r t h  Branch roe u - c i t  na I p i  - ) LUtfl
Li d in I au Ic GB— I I I  -~ are the  n in e  s I to , t he ic 1- eac - requi red and - U  \

; N— l U - u
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TABLE G B -I I I - 2

FACILITIE S AND COSTS-COM1IJN ITY PARK

Unit Costs Estimated Cost
Medium Deve1c~ ment Un i t  No. of Units (Dollars ) (Dollars

Swimming Pool Each 1 $200,000 $ 200 ,000
Play Field Each 3 2 ,400 7 ,200
Winter Sports Arena Each 1 50 ,000 50 ,000
Picnic Uni ts Each 150 210 31, 500
Amphitheater Each 1 48,000 48 ,000
Boat Launching Each 3 3,600 10,800
(Concrete Raii~ )
Tennis Courts Each 4 50,000 200,000
Ccinfort Station Each 9 42 ,600 383,400
Shelter Each 5 38 ,400 192 ,000
Utility Lift 1,000 24 24,000
Signs Each 20 60 1,200
18’ Asphalt Dr. Lift 10,000 15 150 , 000
Parking Spaces Sq. Yd. 16,000 5.50 88,000
Guard Rail Ft. 20 ,000 6.00 120,000
Landscaping Acre 2 ,400 75 180 ,000
Miscellaneous 10,000 10,000

Subtotal $1 , 649 , 100
Contingencies 329 ,900

Eng ineering and Desi gn 198,000
Supervision and Administration 193,000

(June 1972 price level) TOTAL $2 , 370 , 000

GB - I I 1 -
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TABLE GB-III-3

FACILITIES AND CX~ 1S-NE IWBOIIlOOD PARK

Estimated
Unit Costs Cos t

Snall Recreation Area Unit No . of Unit Costs (Dollars ) (Dollars)

Inforn~ tion Center Each 1 $ 6 ,000 $ 6,000
Picnic Unit Each 20 210 4 , 200
Playground Facilities Each 2 1,000 2 ,000
Lands cap ing Acre 10 2,400 24 ,000
Walkways Li. Ft. 500 10 5 , 000
Signs Each 5 60 300
Parking Spaces Sq. Yd. 2,000 5.50 11,000
Comfort Station Bath 1 42,600 42,600
Miscellaneous Lunp stnn 2 ,000 2,000

Subtotal $ 97 ,100
Contingencies 19,900

Engineering and I~ sign 12,000
Supervision ~ Akin. 11,000

(iune 1972 price level) TOtAL $140,000

~~ - ~
-
, 
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-~~ TABLE GB -II I -4

FA~1UTIES ~~D ~~~~~~~~~~~~~~ ~~~‘

- 
- 

- ~~it ~~sts Estimated Miount
Small Recreaticfl 1ré ~~ Unit No. of Units - ibilars Dollars

Picnic Unit Each 10 - - 
- 210 $ 2 ,100

Playground Facilities Each 1 
- 
i.,000 1,000

Landscaping Acre 5 ~ 2 ,400 12,000
Walkways Li. Ft. 250 10 2 , 500
Comfort Station Each 1 42,600 42 ,600
Miscellaneous Lump sum 1,000 1,000

~ $~4,tct.a1 $61,200
C~**~~~~~ies 12 ,800

Engine er~~( ~a1~ ~esig~l - 7,000
Supervisk*1~~ Admin. 7,000

Cjune 1972 , price ~e ie1) -1DTM~ $88 ,000

GB -111-9 
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TABLE GB-I l l -S

RECOM4ENDED P.ECREATI CI’1AL DEVELOP~ENTS
NORTh BRANQ-I OF ThE 0-lI CAGO RIVER

Site No. Size Recreational Facilities

1. 1.9 acres Neighborhood Tot-Lot (Chicago
Park District is considering
adding this acreage to existing
park)

2. 66.0 acres Retained as 9-hole golf course

3. 4.0 acres Vest-Pocket Park Area

4. 797.1 acres County Park

5. 22.0  acres Nei ghborhood Park Area (see
Table G-2)

6. 20.0 acres Nei ghborhood Park Area (see
Table G-2)

7. 110.2 Coiinminitv Park Area with Linear

I 

Development

8. 26 1.9 Combination of Communi ty Park
Linear Developn~ nt encompassing
both a nei ghborhood park and
Nature Center suggested because
of preservation of wetlands

9. 20. 0 Nei ghborhood Park Area

GR - I! I - 10
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of recreational program recommended for each site . Location of t h e~e
sites are shown in Figure GB-III-3 and reflect optimimi usage of the avail-
able open space , spatial distribution as well as local p lanning e f f o r t s .
In addition, some 6 miles of linear corridor would be purchased in tee to
supplement existing Fores t Preserve and Park holdings . A system of
hiking and bicycling trails would be provided and a bas e re 1ore s t a t i eu ~program would he incorp orated, equivalent to rep lan ting some 240 acres .

Supplemental to the foregoing fee purchase program would be the
incorporation of restrictive-sized green belts paralleling the streasi .
The width of the linear green belts would be dependent upon the use-function
associated with these lands . For purposes of this s tudy , these l ands would
serve to establish a buffer zone between the river and existing land uso~ o
and enh ance the over-all aes thetic and stream environment. As such,
cultural (restrictive land use) easements would be requi red , some 20 feet
in depth from high bank . Private ownership would be retained and no puh i I
usage would be involved. If , however , a public passage was desi red , t~iemthe acreage requi ren~ nts would have to be inc reased and the lands purchased
in fee . The location of these ei ght linear easement corridors , A tIron-H
H, are also shown in Fi gure G B - I I I -3 .

DEVELOPMENT C~~TS

The cap ital cos ts for establishing the recreational-environmental
corridor was determined using the plan of improvement outlined in t I - c
previous paragraph.  First the land costs were developed as the base s tep
in implementing the p lan of improvement . The land cos ts for the nine
recreational parks and 6 miles of linear corridor both of which  would ho
purchased in fee are presented in Table G B - I I I - 6 .  Also shown are t~ e cost ~for ei ght  linear sites for which cultural or res t r ic t ive  use easements
~oul d he h t ; i t n e d .  Then the cos ts for the recreational 1~~rks , together
w i t h  the niininumi base reforestation program for the 6 m i l e s  of  l i near
corridors were coithined to es tablish a total base cost for the No rth 0u ~ um
area of the Chicago d i v e r .  Also inc luded was the cost of river ban k
clean-up ari d restorat ion that woul d be required to obtain a base level of
aesthetics . Cos t for thi s work was based on oc-ntractur al  work previously
p e r t o n c u  by the Chicago District , Corps of En gineers on a soLt ion  ot t - n ~N or th  - - i nch . i~ther cos ts for additional prooraris could be included as
desired. These i mp rovements , howeve r , would he s i te  spec i fic to  a
need unique to a par t i cu l a r  a rea but not appropriate for cons ide r~~ - -

a prototyp e model. The total cost for the North Branch prototype
shown in Table F - 1111-7. This cos t excludes those l ands a1re -~d - i n ... -
ownership. These lands, particularly those owned by ~hc For e s t
and Pa rk D i s t r i c t s , form the framework in which to- inc o rp or at e  th L
of the corridors and rec reational programs.

GB — T I I - I I
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TABLE GB-III-6

LAND COST REQUI REIvENTS
NORTh BRANQI, GLICAG) RIVER

Recreational Parks -
Fee Acxiuisition
Site No. Acres Approx . Value/Acre 1/ Estin~ ted Cost

1. 1.9 $40 ,000 $ 76,000
2. 66.0 55 ,000 3,360,000
3. 4.0 40 ,000 160,000
4. 797.1 25 ,000 19,927 ,500
5. 22.0 25 ,000 550 ,000
6. 20.0 12,000 240,000
7. 110.2 25,000 2 ,755,000
8. 261.9 8,000 2,095,200
9. 20.0 55,000 1,100,000

1,303.1 Subtotal $30,533,700
Contingencies 6,106,300

Acquisition Cost 2,560,000
TOTAL $39,200,000

Linear Corridor - Fee Acquisition
Linear Miles Cos t/mile Es timated Cost

6 Miles $40,000 $ 240 ,000
Contingencies ~ Acquisition Costs 70,000

TOTAL $ 310,000

Green Belt Corridor - Restrictive - Use Eas ements

Site Acre 2/ Cost/Acre 3/ Total

A 7.8 $28 ,000 $218 ,400
B 12.6 24,000 302,400
C 6.4 20,000 128,000
D 14.2 20,000 284,000
B 11.0 9,600 105.600
F 9.7 20,000 194,000
G 10.6 24,000 254,400
H 7.4 20,000 148,800

79.7 Subtotal $1,634,800
Contingencies ~ Acquisition Costs 465 ,200

TOTAL $2,100,000

1/ Based on direct or interpolated information from the 1971 Olcott’s
— 

Land Values Blue Book of Chicago. No allowances have been made for on-site
improvements.

2/ Based on linear distance multipli~d by a 20-foot width requirement on
both sites of stream.

3/. Based on 80% of estimated land value.

GB - 111-13



TABLE (~ -IlI-7

PRO~O1YPE M)DEL COST ESTIMATE
NORfl-I BRANQ~, GIICA(X) RIVER

I. RECREATI (1~IAL PARKS

Recreational Facilities $18,250,000 !/
Land Costs (9 park sites) 39,200,000

Total $57,450,000

II. LINEAR CORRIDOR

Fee Acquisition $ 310,000
Reforestation (240 acres) 24 ,000

Total $ 334,000

[II. GREEN BELT CORRIDOR

Easement Cost (8 sites) $ 2,100,000

IV. RIVER BP~K CM s~-UP/RESTORATI(}~
48 miles @ $20,000/mile $ 960,000

Total Cost for Base Corridor $60,844,000 2/

!f Based on costs previously cited for range of parks plus $60,000
for Site 1. No developments cost included for golf course.

2/ Excludes present publically—owned lands and developments.

GB- 11 1-14



PROTOIYPE ANALYSIS

Subsequent to development of the North Branch prototype, factors
were derived that could be applied to other streams within the C-SELM
area. Four basic design factors were needed (1) percent of stream
feasible of being developed (2) relationship between areas retained for
preservation and recreational use (3) unit cost per mile of stream (4)
estimated recreational usage as a measure of worth.

Analysis of the North Branch and tributaries indicated that a
corridor for recreational and preservation purposes could be incorporated
on lands bordering some 80 percent of the streams ’ length. This amounted
to a total of some 48 river miles . Of this developable length of stream,
some 60% or 28.8 miles would be preserved, retained as an equivalent of a
Forest or Park District. The recreational development and usage would be
concentrated in approximately 20 percent or 9.6 miles of stream. The rest ,
again 20 percent or 9.6 miles of streams would be retained in low-density
recreationa] usage, including golf courses , bicycle and walking trails
and the like. This pattern of development seeks to maintain a balance in
use. It strives to prevent any extensive recreational usage of the pre-
serve-type lands . These lands should be used for conservation practices
and retained in low-density usage

The extent that the foregoing land-use pattern could be maintained
will ultimately be determined by the usage that the recreational areas can
sustain. Accordingly, an estimate of the user-days anticipated for each
of the nine recreational sites was prc’~ared. These esti.n~tes ii~ere based
on a 6-mon th use season exte~thng from 15 April to 15 October , seven-day
week availability. Since the parks would be close to highly concentrated
residential areas , the use rates reflected a high daily turn-over and
passive as well as active use patterns . Furthermore, because the parks
offered different recreational opportuAkities, the use rates also varied .
The range of usage which can be expected based on the acreage and oppor-
tunities avai lable within the nine parks are shown in Table GB-III -8 .
These fi gures do not include any recreational usage on forest preserve
lands.

To determine an applicable unit cost per linear length of usable
stream mile, the cost ($60,844 , 000) for the add-on features shown in
Table GB-Ill-S was used. As noted, this was a base cost and did not
include an allowance for the linear equivalent of the existing Forest and
Park lands. Accordingly, a linear corridor equivalent to 300-foot wide
on both sides of the stream and extending for a length of approximately
29 miles was used. This meant a cost addition equivalent to some 730 acres
or $37,500,000. Then based on the sun of the foregoing costs or $98,344,000
for some 48 miles of stream, an approximate cost, of 2,100,000 per mile was
derived. If the lands to be preserved (Forest lands) were to be increased
from 300 to 900 feet on both sides of the streams as some have suggested
to more closely approximate current holdings , then the linear cost will be
appreciably increased - to some $3,200,000 per mile. Final decisions can
only be made after stream inventories are completed.

GB-I l l - iS
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TABLE GB-III-8

PROJECtED ANNUAL RECREATICNAL USAGE
NORTh BRANQI, GIICAGQ RIVER PROTOTYPE M)DEL

Site No. Type Development Acres Amiual Use Rate/Acre Projected Usage
(Recreation Days)

per year)

1 Neighborhood
Tot-Lot 1.9 35,000 66,500

2 Golf course 66.0 12,000 792,000

3. Vest-Pocket Park 4.0 30,000 120,000

4 County Park 797.1 4,300 3,427 ,500

S Neighborhood Park 22.0 18,500 407,000

6 Neighborhood Park 20.0 18,500 370,000

7 Conmiunity Park a/ 110.2 10,800 1,190,200

8 Coninunity Park b/ 261.9 8,100 2,121,300

4 9 Neighborhood Park 
— 

20.0 18,500 370,000

Total Acreage 1,303.1 Projected Usage 8,864,500
(per year)

Say 8,800,000/year

a/ Includes linear development .

b/ Includes linear development encompassing both neighborhood park and
nature center.

GB- 111-16



APPLICABLE CCESERVATI(!’~ PROGRA~~
Federal grant recreation and conservation funding programs available

to State and local agencies for such programs as the land corridor include
the Land and Water Conservation Program, the Open Space Land Program, and
the Urban Fishing Program. The following discussion will brie fly define
these programs.

a. Land and Water Conservation Program. The Land and Water Conserva-
tion Program is authorized by the Land and Water Conservation Fund Act
of 1966 and is administered by the Bureau of O..itdoor Recreation, Department
of the Interior. Grants are made to states, and through them to local
governments for planning, acquisition and development of public outdoor
recreation areas and facilities. Grants are made to finance 50 percent of
allowable project costs.

b. Open Space Land Program. The Department of Housing and Urban
Development administers this program. An Open Space Kit which gives
detailed program information is available to interested coninunities .
Briefly described, the Open Space Land Program provides grant assistance
(up to 55%) to local public agencies for acquiring and/or developing land
for open space purposes . Acquisition of lands in less-than-fee simple is
allowable under the program. It is necessary for development or improvement
to be carried out on publicly owned or controlled land. The Program will
not provide assistance in the form of reint)ursement for costs incurred
prior to an applicant’s reception of a letter authorizing him to proceed at
his own risk.

c. The Urban Fishing Program. This program is administered by the
Bureau of Sport Fisheries and Wildlife , Department of the Interior. This
program by definition is not directly applicable to the prototype program
for the North Branch of the Chicago River as such but is worth noting.
Recent attempts have been made to introduce fishing as a readily available
and functional form of recreation in “core” city areas . Metropolitan area
waters open to public use are generally of poor quality , thereby restricting
the existence of desirable fish populations and negating satisfactory
angling experience . Proper orientation of regional waste treatment systems ,
as previously discussed, can provide a water supply of sufficient quality
and quantity to encourage desirable fish populations and likewise urban
fishing in metropolitan areas. The Urban Fishing Program should become
more attractive to the Chicago Met ropolitan Area when water qualities
improve. Two methods have been tried to introduce fishing into certain
metropolitan areas : (1) busing city youths to stocked ponds outside the
metropolitan area ; and, (2) stocking fish in municipal park ponds and lakes
within low income neighborhoods .

Of the two methods , bringing the fish to the people was the most
effective. In a sample program, St. Louis, Mo. in 1971, wild-t rapped carp
and bullhead catfish provided city dwellers with 80 ,000 man -days of
recreation angling. In 1971 the total cos t per fisherman day was only

G B - I I I - 1 7
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38 cents. Tighter management and improved stocking rates should insure that
the 1972 program results will show a 25 cents or less cost per fisherman day .

The Illinois Department of Conservation is interes ted in the use
of two of the Chicago Park District’s lagoons for an urban fishing
“iilt-and-take” operation . The park district has 72 acres of ponds
and lagoons in high priori ty , 1w- income neighborhoods . Based on the
4,000 user days per surface acre of water generated in the St. Louis
program, if these 72 acres of lagoons were stocked, the Chicago Urban
Fishing Program would result in alni st 300,000 user days of totally new
inner city recreation.

Although these intensive Urban Fishing Programs are extremely
effective to introduce angling to the young, unemployed and retired city
citizens , even more urban fishing potential exists. This “potential”
could be realized by improving water quality in streams , lakes , ponds ,
quarries and lagoons within and adjacent to metropolitan areas . Water
of improved quality, where public access is obtainable , can sustain new
and varied types of outdoor recreation to the urban population , such as:

(1) Natural, self-sus taining game fish populations in suitable
streams and park impoundments of high quality water.

(2) Put, grow and take fisheries . Small fish are stocked, grown to
catchable size , and then harvested under controlled conditions .

(3) Put-and-take fisheries. Catchable sized fish are stocked and
harvested with application of enforced creel limits .

(4) Trophy fish waters . (~ ly large sized fish may be creeled .
Artificial lures are usually required and the water fished only during
daylight periods .

(5) Fish and pay operations . Local villages operate a lake under a
minimal dai ly fee system with monies collected financing the restocking
of catchable fish .

(6) Nature interpretive centers . Areas are established and
facilities devel~~ed for the interpretation of both terrestrial and
aquatic ecosys tems .

(7) Conservation-education workshops and outdoor classrooms . These
classrooms can be designed using p rogrammed teaching facilities for
instruction of urban children to basic environmental concepts .

Technical assistance in reusing the reclaimed water , develop ing
recreation facilities and establishing fi sh populations requires the joint
efforts of organizations such as the Department of the Interior and State
Conservation Departments of both Illinois and Indiana . Local agencies and
local sponsors must be expected to assi.me much of the financial burden and
assist in administering the program . Such a task force can deve lop va luable
and people-oriented outdoor recreation programs , wi th primary emphasis on
the utilization of presently unusable water areas .
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COORDINATICT~
As previously indicated the basis for this plan of improvement

were the responses to a questionnaire distributed to conservationists
and other interested citizens in the study area. Information gathered
from park districts and forest preserve districts through questionnaires
and informal meetings were also incorporated in the model . The preliminary
and revised drafts were presented to representatives from park districts,
forest preserve districts , and villages along the North Branch . They
were also presented to representatives from appropriate conservation and
planning agencies at regional, State and Federal levels . Responses and
conunents received on the drafts include:

a. General Comment. The river corridor program is generally acceptable
(at all levels of coordination) .

b. North Branch Comments Received from Park Districts, Fores t
Preserve Districts and Villages.

(1) Glenview: The village is very interested in the river
corridor concept for the North Branch particularly since it reflects their
own “West Fork Green” plans . The land acquisition program recomended by
Glenview has been incorporated. It was suggested that consideration be
given to “turn-out” areas at road crossings over the stream. These could
entice people to explore the corridor.

(2) Wilmette : The park district is interested in the use of a
high quality water supply for a small flow-through imp oundment which would
be incorporated as part of their newly acqui red golf course.

(3) Chicago Park District: The park district is presently con-
sidering the expansion of Eugene Field Park to include Site 1 identified
in Figure GB-III-3.

(4) Lake County Forest Preserve Dis trict: The district expressed
interest in the river corridor concept. The district has acqui red a site
adj acent to the North Branch as a preserve which therefore w~ ild be in
consonance with the proposed plan of improvement. They suggested expansion
of Site 7 to allow both preservation and recreational development. This
was done .

(5) Cook County Forest Preserve District: A generally favorable
response was expressed. The idea of locating a fish hatchery with put-and-
take ponds on existing preserve land along the North Branch, howeve r , was
not acceptable. It was suggested that use and location of the high quality
water for impoundments should be left up to the discretion of the local
land-holding agency involved. Mention was made of a bicycle path now
being constructed on preserve land from Devon Avenue to Harms ’ Woods . It
was noted that the restricted easements are too small (20 f t .  on each side
of the river from the high bank) to permi t any type of public use; instead
the functions were for creation of buffe r zones (between river and existing
land usage) and for esthetics and enhancement of the stream’s environment.
Purchased areas would still allow and in most cases encourage public access .
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(6) Northfield: The village recommended additional areas for
restrictive easement.

(7) North Brook: The park district has leased a 20-acre area
along the West Fork of the North Branch from the U. S. Coast Guard,
therefore making it unnecessary to purchase the area .

c. Northeas tern Illinois Planning Commission (NIPC). NIPC supported
the river corridor plan since it is generally consistent with the goals
and objectives of the Comp rehensive General Plan and the Regional Open
Space Plan for their planning area . They supported the specific delineation
of recreational areas for purchase in fee on the North Branch . The feasi-
bility of providing connecting trails b etween river corridors was
discussed. While support ing the concept of connecting trails , NIPC also
suggested consideration of using power comp any transmission rights-of-way
for the same purpose in order to conserve funds .

d. Lake-Porter Regional Transportation and Planning Commission. Lake-
Porter was asked to respond to the resou7ice development model as it might
apply to the streams in Northwest Indiana. The agency ’s reaction was
favorable to the river corridor concept and a recently prepared map was
obtained depicting the agency’s open-space proposals. Coincidentally,
their open-space plans encourage the acquisition of open-space along rivers .

e. Illinois Department of Conservation. Although in favor of the
river corridor as a conceptual approach, the State did not feel that the
put-take ponds included in the Urban Fishing Program should be applied
to the area along the North Branch . Ins tead, this particular proposal was
thought to have more value and be more applicable to the inner city areas
of chicago . The Division of Fisheries was also interested in the possi-
bility of providing a small tributary leading into Lake Michigan to support
their salmonoid stocking program . They also expressed interes t in
manageable off-stream impoundmen ts . Furthermore , it was concluded that
the North Branch would not require any in-stream structura l improvements to
encourage fish populations since water quality is the primary degrading
factor of this potentially good stream.

“Streams in the Chicago-South End of Lake Michigan Was tewater
Management Study area which are of adequate length and width and still
possess sufficient stream type habitat (pool and riffle areas) conducive
to the improvement of sport fishing through improved water quality and flow
control include: the DuPage River and its West Branch , Hickory Creek ,
North Branch of the Chicago River, Poplar Creek , lower Salt Creek , the
upper and lower Des Plaines River , and Thorn Creek . The implementat ion
of adequate water quality and flow regimens on these streams would offer
great potential for the redevelopment of an improve d stream type fishery ,
with possible rees tablishment of such species of fish as smallmouth bass,
rock bass , various darter and stream type minnow species .”

f. Indiana Department of Natural Resources. The Division of (Iitdoor
Recreation is in favor of both the river corridor recreational development 
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concept, and regional planning to satisfy recreational needs. The State
at thi s time is not in favor of the Urban Fishing Prog ram but felt that
it offers potential for the future .

g. United States Department of the Interior , Bureau of Sport
Fisheries and Wildlife. The Bureau is interes ted in encouraging various
types of fish management programs within urban-suburban areas . If the
States express interest in the Urban Fishing Progr am for the C-SELN area ,
then the Bureau would respond to that interest. Since the States have
expressed limi ted interes t at this time , other fish management programs
were suggested for the C-SE U~1 area.

h. United States Department of Housing and Urb an Development (HUD).
1-IUD expressed interest in our river corridor planning approach and
suggested that we coordinate closely with Northeas tern Illinois Planning
Commission.

i. United States Department of the Interior, Bureau of Outdoor
Recreation. The Bureau’s generai reaction to our river corridor model was
favorable. A great deal of daily recreation use can be expected from
urban-suburban recreational development.

j .  Other. Electric power companies in the study area were asked to
provide statements relating to their interests in and liability concerns
for the use of their transmission line righ ts-of-way for recreational
use. These rights-of-way could serve as connecting corridors between
river corridors and/or open-space lands .

ADDITIONAL CONSIDERATIONS

CONNECTING TRAI LS

Since the concept of river corridor recreational development is
acceptable at all levels of coordination , connecting “green-belt ” corridors
(or connecting trai ls) between river corridors become log ical supplements .
Interpretation of the Northeastern Illinois Planning Commission and Lake-
Porter County Regional Transportation and Planning Commission open space
acquisition plans has shown that connecting corridors are to be encouraged.
Concurrently, the potential exists for us ing electric power company
transmission line ri ghts-of-way for this purpose. With this possibility
in mind, the views of the utilities were solicited and are listed below:

CCtVNONWEALTh EDISON C(}IPANY

Currently the Commonwealth Edi son Company has many miles of fee owned
and easement rights-of-way in northern Illinois . These ri ghts-of-way were
acquired for high voltage electric transmission lines . h owever, they are
being used for many other compatible purposes. Other utilities have
purchased rights in these rights-of-way for gas mains , petroleum pipel ines
and in addi tion the sur face is used in many locations by public bodies ,
private groups or individuals For various purposes such as parking, lawn
and garden, agriculture, roadwa s and recreation. There are locations
where the rights-of-way remain in a relatively undisturbed state and they
are used for hiking trails.

Gi~— 111 - 
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Edison ’s rights-of-way are currently being used for recreational
purposes at many locations . The rights-of-way are leased by school
districts, park districts, youth baseball groups, home associations,
forest preserve districts and churches . The uses range from playgrounds
and baseball fields to hiking trails.

The best exanple of a hiking trail on an Edison fee ~ ned right-of-way
is the Keepataw Trail south of the Argonne National Laboratory west of
Illinois Poute 83.

In the case of easement rights-of-way the best example is the Illinois
Prairie Path. Edison acquired perpetual easement rights for facilities ,
including electric tower lines and pole lines , from the Chicago, Aurora
and Elgin Railway Company in 1946. In some cases Edison owned the under-
lying fee title to portions of the Railway’s right-of-way. When the
Rai lway ’s right-of-way was acquired by DuPage County , Edison retained its
easement rights. Edison subsequently cooperated with the Illinois Prairie
Path people at the time they were negotiating a lease with DuPage County
and agreed to conduct its operations on the right-of-way so that there
would be a minimum of disruption of the terrain.

The possibility of expanding the use of Edison ’s rights-of-way for
hiking or bike trails or other recreational uses does involve problems- - - -
not from the standpoint of compatibility with Edison’s use of the right-
of-way for electric transmission or distribution lines,--- -but from a
public relations standpoint.

As an example Edison has many leases outs tanding on its rights-of-way
for lawn and garden, parking and agriculture and other purposes. If a
request to lease a strip of right-of-way is received, the right-of-way
may cross many of these leased properties . The concurrence of the lessees
~~uld have to be obtained by the group desiring to establish concurrent
usage.

In other cases , the rights-of-way are adj oined on both sides by the
backyards of residential lots and the neighbors are using the right-of-way
for lawn and garden. They view the area as private and subsequently if
Edison opens up the area for a hiking or bike trail or for a lineal park ,
the neighbors view it as an infringement on thei r privacy. Subsequent ly ,
Edison feel that it is the obligation of the party desiring to es tablish
the trai l to sell the idea to its nei ghbors that the establishment of the
trail is in the public interest. Many of these people have purchased the
lots with the idea that the property is available for their use and they
look upon changing the use as an act of bad faith.

Any group desiring to establish a trail on the right-of-way as a
connection between two parks or between a park and a forest preserve , should
make a request to the company outlining the length of right- of-way desired
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r i t h  details of the proposed use. Edison would in turn make a study of
the stri p of ri ght-of-way involved , as to what outstanding leases there
are , and ~ts to what problems it would expect to encounter with its
nei ghbors . Subsequently, a meeting would be arranged and ways discussed
to ov~~-come the problems . One provision worth noting specifically is the
rcqui rement that the group es tablishing the trail take out an insurance
policy in the name of Edison in the limits prescribed. This is requi red
in all cases and has not proved to be a~ problem to any of the groups
presentlY using Edison ’ s right-of-way .

1U1iLRN [YD I ANA PUBLIC SERVICE COPPORATION (NI PSCO).

comments relating to use of transmission line rights-of-way were limited
to those owned in fee. Urban rights-of-way are mowed on a regular basis
and permission has been granted to use them for some recreational areas
including tennis courts and other sports . City park areas in at least
one municipal ity have been planned where the city acquires property on
noth sides of the ri ght-of-way to increase the effective park area.
Permanent cons truction on the right-of-way was not planned. Rural area
ri~ h t s -o f -wa v  are generally continued in agricultrual use by the farmer.
\tfl~CO would be interested in the utilization of ri ght-of-way for recreational
purposes, consistent with the safeguarding of transmission facilities .
Recreational uses which appear p~’vr~ssible include fishing, picnicking, and
park tacil i t ies . While more pennanent rec reational facilities such as tennis
courts may be installed in certain areas, the need to install additional and
maintain present facilities invo1ves financial risk to the governmental
agency .  Repair of any recreationai facili ties are at the expens e of the
party using the right-of-way . Hikin~ or bicycle trails could be developed.
~1~u~v un favorable complaints have been received by NIPSCO from adj acent
property owners and local police departments when powered units such as
~~ni-b i kes , all terrain vehicles , and snowmobiles are used on the
righ t - c f - w a y . On this basis permission would not be granted for gas or
c lcct r ic  powe red vehicles . The governmental agency developing the corridor
for recreationa l uses would be expected to assume all liability which may
arise from personal injury , death , or property damage as a result of use
of the right-of-way for these purposes . One of the bi g objections to
permitting public use of the company ’s real estate is the potential
1 jab ill tv the company could incur for personal injury or death resulting
to  the persons using the right-of-way with its permission. This is a
~‘.idel y held fear on the part of utilities and there needs to be legislation
that would remove the prospect ‘~f civi l liability in damages for those
instances where utilities permi t public use of their properties . Consequently ,
the ut i l i t ies  feel that it would be of great value to have legislation of
t i is  type proposed in the States involved.

I L -\1~1LITXH ~~ OF SKOKIE LAGOONS .

I t  ~as been suggested that a model study and res toration proj ect be
undertaken For the Skokie Lagoons . These lagoons are an integral part of the
\ o : t h i  -‘ranch aquatic ecosystem and should be res tored . A research study
sho ild define: (1) the exis ting status of the lagoons , (2)  the bes t method
of rehabilitating the lagoons, (3) monitoring results during rehabilitation,
~i:~~ :~

) n~onitoring results after rehabilitation . This proj ect would be of
v a lue  to  other areas of the nation faced with possible in-stream rehabil-
it at  ion .
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SECFION IV - APPLICATION OF PROTCYIYPE L~INDINGS

IMPLEIvENTAT ION

To date, most of the lands encompassed by the proposed river corridors
have been earmarked for open space either by the Northeastern Illinois
Planning Commission (NIPC) or the Lake Porter County Regional Transportation
and Planning Commission. The open space concept of these planning
commissions has not been fully implemented by necessary ordinances , nor
have all the economic consequences of removing these lands from the tax
rolls been ascertained. Therefore, additional studies will be required
before acquisition and development are undertaken. Since the use value
of the corridors is directly related to the water quality and flow
regimen control which would be achieved by adoption of an appropriate
regional waste treatment alternat ive , development of these corridors should
be phased and made part of a total development plan . An appropriate study
beyond this planning effort should establish desi gn controls relative to:
acreage; usage; costs, including annual charges for operation and maintenance
of the various stream reaches; and the zoning, type of ownership , and
adjusted tax structure necessary to encourage local participation. Imple-
mentation funding should be time-phased to coincide with construction of
the regional treatment system. Participating State and local agencies
would be offered the option of cost-sharing the acquisition and develop-
mont of the corridor lands under current Federal programs and acqui re
land deeds, subject to an administrative agreement to be defined.

L~’iND CONTROL

Since establishment of the corridors will cause a minor reduction in
assessed land values which serve as the counties’ tax bases, it is
recommended that ownership of these lands be varied. This would help
minimize the loss. As previously mentioned, all land developed for fishing
and general recreational use should be bought in fee. The remaining land
portions not already in public ownership can be controlled through the use
of special development set-backs (easement or zoning) restrictive in nature,
but at the same time designed to offer the owner a special inducement
(payment or tax reduction) to insure participation. Basin residents must
make a decision concerning the amount of acreage to be acquired in the
development of the river corridors. Open space zoning is an effective
supplement to purchase in fee or the use of restrictive easements .
PostrictI~e easements will guarantee preservation , while not allowing
public access. Care should be taken to insure that land-use planning is
restrictive in nature and that flood plain intrusion such as residential
and industrial development (if allowed) be restricted and buffered by
vegetation from the rest of the corridor. To enhance the environmental
aspects of these corridors, planting should be in concentrations of selected
timber and other vegetative cover. Management of the vegetation will  affec t
the wildlife , recognizing that only wildlife habitat can be managed. Nut
producing trees should be encouraged. Planting should include white oak,

GB- IV- 1

_ _ _ _ _  

j



red oak, burr oak (oaks confined to larger land holdings away from
fl ooding) , white birch , black walnut , various ash species , shaking aspen ,
and black willow. The species listing for other rivers in the C-SEU’1
area would vary to a limited extent from the aforementioned plantings.
Planting of smaller shrubs and tree species such as red and yellow twig
dogwood, multiflora rose , honeysuckle, and mulberry should also be
encouraged. This together with selected herbaceous species and grasses
should provide adequate cover to resis t soil erosion, as well as good
wildlife habitat. An additional constraint to the prototype concept is
the stipulation that purchase in fee of areas for general recreation u —e
be restricted to existing “open space” lands. Restricting acquisition
to open space (not already in public ownership) will minimize community
disruption . Therefore , the corridor should be considered variable in
width, suggesting purchase where land is now available whil~ stillmaintaining a continuous corridor. This variability has and i..i1l occur;
neverthe1~~s, the eotrridors on other streams should strive to creat ’
continuity wherever possible.

APPLI CATION OF PROTO1YPE ~ )DEL

Aside from the North Branch of the Chicago , the redistribution
system for each of the NDCP alternatives had provided an enhanced flow
regimen on some 25 other streams within the C-SELN study area. Conse-
quently, the implications of establishing a recreational-environmental
corridor on these streams was assessed.

Shown in Table GB-IV-l are the streams , the linear miles of usa~c
corridor (80% factor) and approximate acreage suggested for purchase .
These fi gures are indicative of a potential and would have to he adj us ted ;
subject to a detailed , on-site envi ronmental assessment. This ~sscs~~cflt
would correlate such factors as stream width , availability of open -sj- ’acc
lands , envi ronmental quali ty of the flood plain, current and proj ected U~ c

trends of adjoining lands and recreational needs of the communities w ith ;~
10-20 minutes driving time of the streams ’ various increments .

Asstm~ing the purchase of the required acreage (some 17,400 ac ros)
sufficient recreational facilities could be provided to meet some
user-days per year. See Table GB-IV-2. The cost required to meet th~~— t
needs would vary , depenthng on the extent of the preservation pr o orw ’~adopted. Using the two unit values per linear mi le pr eviously LIeten :LLned
in Section III , the costs could range from $949 ,300 ,000 to $ 1 , 4 -1~ .oh , o00 .
If the North Branch costs were also included, the total cos t would 1 ‘ie i ~ -c
to $1,050,100 ,000 and $1,603 , 200 ,000 , respectively . While these t i t ~uic~
seem extremely high, these two cos ts average about $0. Sb and ~~~~~. St~ pci
user day , respectively, when amortized over a SO-year period at ~~. l-~
percent interest rate. This unit value of cap ital cos t cxc 1u ~ie’~ am
consideration of the worth of the lands set aside for preservation a ; - c - .-
Aside from any visitation creditable to the use of these lattcr lauJ-
intangible worth from an environmental and social wel l -be ing  s t an d :  o i n t
is incalcuable.
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TABLE GB- IV- l

PROTOIYPE REQUIRB4ENTS - OTHER C-SEUi’l STREAI~

Linear t4asure (Miles) Approximate Acreage*
Stream of Corridor Suggested for Purchase

1X~Page River 77 2910
DesPlaines River 93 3491
Weller Creek 10 364
Willow Creek 7 291
Silver Creek 6 218
Salt Creek (Illinois) 42 lbOO
Addison Creek 10 364
Lily Cache Creek 19 727
Hart Ditch 10 364
Deer Creek 6 218
Tinley Creek 6 218
Hickory Creek 23 873
Thorn Creek 10 364
Butterfield Creek 14 509
Calunet Slough 6 218
Turkey Creek 14 509
Deep River 17 655
Salt Creek (Indiana) 10 364
Mill Creek 6 218
Avon-Fremont Drainage Ditch 3 72
Indian Creek 11 436
Buffalo Creek 9 364
Spring Creek 11 800
Jackson Creek 14 509
Grand Calun~ t River 19 727

453 Total l7,3~3

say 17,400

* Acreage figures are based on acquisition relationships established in
prototype.
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TABLE GB-IV- 2

PRGJECTED ANNUAL RECREATIONAL USAGE
O’IHER STREA~~ IN C- SELM AREA

Approx. *
Stream Total Acreage Projected Annual Usage

DuPage River 2 ,910 16 ,686 ,000
Des Plaines River 3,491 18,429,200
Weller Creek 364 2,511,600
Willow Creek 291 2,182,500
Silver Creek 218 1,874,800
Salt Creek (Illinois) 1,600 9,490,000
Addison Creek 364 2,511,600
Lilly Cache Creek 727 3,416,900
Hart Ditch 364 2,511,600
Deer Creek 218 1,874 ,800
Tinley Creek 218 1,874,800
Hickory Creek 873 4,316,000
Thorn Creek 364 2,511,600
Butterfield Creek 509 3,003,100
Calumet Slough 218 1,874,800
Turkey Creek 509 3,003,100
Deep River 655 3,209,500
Salt Creek (indiana) 364 2,511,600
Mill Creek 218 1,874 ,800
Avon-Fremont Drainage Ditch 72 864 ,000
Indian Creek 436 2 ,746 ,800
Buffalo Creek 364 2 ,511,600
Spring Creek 800 3,440 ,000
Jackson Creek 509 3,003,100
Grand Calumet River 727 3,416,900

Total Acreage 17,383 Projected Usage TOT, Z70, 700

Say 17,400 100,000,000

* Usage Estimates were based on the assumption of similar size land
parcels as identified on North Branch
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SUPPLEI”ENTAL NEEDS

The foregoing information provides a long-term implementing frame-
work, should the option to develop the floodplains for open-space and
recreational usage be selected. In addition, there will be a need for
site-specific remedial measures, both in-stream and/or the adjacent lands .
Some of these measures will involve the restoration of damage from bank
erosion, clean-up of algae growth and minor dredging to remove the
sediment that has degraded the aquatic ecosystem of the streams. All of
these problen~ are reflected in the Need Inventories prepared for the
North Branch of the Chicago River (Table GB-Il-I) and those received
from local conservation groups for the: Des Plaines River, Table
GB-IV-3; Salt Creek, Illinois, Table GB-IV-4; and the Little Caluinet
River, Table GB-IV-5.

In addition, other specific areas have been suggested for considera-
tion and eventual ixEorporation into an area-wide environmental and
recreational program. These sites, together with the suggested usage,
are presented in Table GB-IV-6.
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TABLE GB-IV-3

CONSERVATION NEED INVENTOR~’DES PLAINES RIVER

PI~)BLEM INDICATED No. SUG(~STED IMPROVEMEW~ No.

Poor Water Quality 21 Improved Waste Treatment --

Algae Growth 6

Siltation 1.7 Dredge 1

Flooding 12

Debris (natural or 21 Clean-(kit Rubbish 1
man-made)

Bank Erosion 5 Related Plantings 14

Inadequate Flow 15 Augment Flow 7
During the Recreational
Season

Poor Quality Fishery 20 Deep Pool Excavations 16

(Poor Access) 16 Bank Fishing Sites 16
16 Boat Launching Sites 16
14 Purchase of Lands 14

(Esthetic Quality) 14 Related Plantings 14

(Lack of Facilities) 3 Picnic Areas 3
3 Hiking Trails 3

10 Canping Sites 10
3 Nature Study Areas 3
1 Construct Lagoons 1

Usage 10 Stream Use Zoning 10

PPL)BLE1v~ INDICATED 207 SUGGESTED IMPROVE~vENTS 129
(Categories) (12) (Categories) (9)
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TABLE GB-IV-4

CONSERVATION NEED INVENTORY
SALT CREEK (ILLINOIS)

PROBLEM INDICATED No. SUGGESTED IMPROVEMENT No.

Poor Water Quality 8 Improved Waste Treatment - -

Algae Growth 5

Siltation 7 Dredge 1

Flooding 6

Debris (natural or 6 Clean-out Rubbish
man-made)

Bank Erosion 3 Related Plantings 2

Inadequate Flow 2 Augs~ent Flow 2
During the Recreational
Season

Poor Quality Fishery 7 Deep Pool Excavations 2

(Poor Access) 2 Bank Fishing Sites 2
2 Boat Laun ching Sites 2
3 Purchase of Lands 3

(Esthetic Quality) 2 Related Plantings 2

(lack of Facilities) 2 Picnic Areas 2
3 Hiking Trails 3
2 Camping Sites 2

Nature Study Areas
Construct Lagoons

Usage 1 Stream Use Zoning 1

PROB1E~ INDICATED 53 SUGGESTED IMPROVEMENTS 24
(Categories) (12) (Categories) (8)
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TABLE GB- IV- 5

CONSERVATION NEED INVENTORY
LITFLE CALL1~ET RIVER

PROBLEM INDICATED No. ~JGGESTED IMPROVEI’ENT No.

Poor Water Quality 9 Improved Waste Treatment - -
Algae Growth S

Siltation 9 Dredge 2

Flooding 7

Debris (natural or 7 Clean-out Rubbish 3
men-made)

Bank Erosion 3 Related Plantings 4

Inadequate Flow During 5 AuWnent Flow 1
the Recreational Season

Poor Quality Fishery 8 Deep Pool Excavations 5

(Poor Access) S Bank Fishing Sites 5
4 Boat Lai.nching Sites 4
6 Purchase of Lands 6

(Esthetic Quality) 4 Related Plantings 4

(Lack of Facilities 3 Picnic Areas 3
3 Hiking Trails 3

Camping Sites
2 Nature Study Areas 2

Construct Lagoons

Usage 4 Stream Use Zoning 6

PRDBLFJ~E INDIC~~ED 84 SUGGESTED 1MPROV~ ENTS 48
(Categories (12) (Categories) (9)
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TABLE GB-IV-6

CONSERVATION NEED INVENTORY
DESIRED LAND C(1~SERVATION PROGRAZ’~

AREA SUGGESTED R)R PURG1ASE P(ESIBLE WAGE LOCATION

1. Hoosier Prairie* Scientific Research East of Kennedy Ave., N. 6 S.
(approx. 300-1000 acres) Education of Main St., in Griffith ,

Hiking Highland , and Schererville,
Bircb~atching Indiana
Photography
Living itiseum

2. Sand Ridge Nature Center Education Cali.m~ t City, Illinois
Wildlife Preserve

3. Area in South Holland Playground Between C6EI R. R. and
Illinois Wildflowe r growth Indiana Ave., 6 162nd 6 158th

Hiking

4. Gensburg Prai rie Education Markham, Illinois
(120 acres) - Preservation

5. Illinoi s 6 Michigan Canal Hiking From thicago , Illinois to
Boating junction with Illinois River
Camping
Picnics

6. Chicago Portage Historical !4iseun 49th St. and S. Harlem Ave .
(no additional Nature Trails
purchase necessary) Geolo~ ’ Trails

7. Lawnd ale Dump and Recreational (Ii Des Plaines River
Adjacent Area

8. Strip along Both Sides Recreational Between Stephen St. in
of Des Plaines River Lenx nt and Romeo Road
(Cook County-Will County) in Romeoville

9. Boat Launching Area Recreatio na l 39th St. in Lyons , Illinois

*The Hoosier Priarie has been granted a No. 1 priority rating for preservation
by the Indiana Natura l Areas Survey . It is included in proposed legislat ion
01R 10209) to expand the Indiana Duies Nationa l Lakeshore . It is the last
area in Indi ana where prai ri e exists as a landscape type .
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TABLE GB-IV- 6 (Cont’d)

AREA SUGGESTED FOR PURGIASE P~~SIBLE USAGE LOCATION

10. Draina ge Area Recreational Long Run Creek

11. Salt Creek Area Golf Course West Side of Stream, East
(approx . 30 acres) Park of Riverside Drive and North

Flood Plain of Conii,~nwea1th Lane in
Elithurst

12. Salt Creek Recreational From Eldridge Park to
(approx . 80 acres) }‘bnroe Street in Elithurst

13. North Side of Sag Baseball Fields Near Alsip , Illi nois
Canal (10-20 acres)

14. Little Calun~t River Recreation Highland, Indiana
Flood Plain
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nevertheless, the corridors on other streams should strive to create
continuity wherever possible. 
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