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REPORT COMPOSITION

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

A. Background Infommation - 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 system components.

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

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

E. Social - Environmental Evaluation - This report provides an
assessment of the social and envirommental impacts likely to arise
fram the implementation of the final five altemmatives.

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

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

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

I. Comments - This appendix contains all of the formal comments from
local State and Federal entities as the result of their review of the
other appendices and the Summary Report. Also capsulized are the views
of citizens presented at public meetings.

The Summary document presents an overview of the entire study.
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I. INTRODUCTION

A. ORIENTATION

This volume is a part of the United States Army, Chicago Dis-
trict, Corps of Engineers, Survey Scope Study Report for Regional Wastewater
Management in the Chicago-South End of Lake Michigan (C-SELM) area.
The overall Survey Scope Study report consists of a summary vclume and
a number of supporting appendices. This appendix, Appendix D,
cription and Cost of Alternatives, contains a detailed description and
cost analysis for each of the five regional wastewater management al-
tematives. Each alternative is constructed from management system |
components described in detail in Appendix B, Basis of Design and f
Cost.

Des-

D-I-A-1




I. INTRODUCTION

B. NON-SPECIFIC DESCRIPTION OF ALTERNATIVES

GENERAL

Each of the five regional wastewater management alternatives
is constructed by placing together the individual management system
components which are fully described in Appendix B. After a detailed
description of each alternative is presented in Section II, a phasing
and implementation schedule for each alternative is considered in Sec-
tion III. The component management system unit costs from Appendix
B, Section VI are then aggregated over planned implementation schedules
to determine total alternative costs. Present worth costs and the annual
average charge for each regional wastewater management alternative are
presented in Section IV. Section V presents a comparison between the
regional wastewater management alternatives. This includes a cost com-
parison and a comparison of the stream flow regime impact for each al-
ternative.

Section VI compares the current alternatives for regional waste-
water management with the results of the C-SELM Model Study which
was published by Office, Chief of Engineers, under the title "Regional
Wastewater Management Systems for the Chicago Metropolitan Area",
Technical Appendix, March, 1972, The final section, Section VII, pre-
sents a recommendation for future pilot programs.

To place the reader in the proper reference framework, a brief
description of each of the five regional wastewater management alterna-
tives is presented below. This description includes major management
system components only. Reference is made to Table D-I-B-1.

ALTERNATIVE I

Alternative I, Reference Plan, is designed to meet current stream
quality standards as identified by the States of Illinois and Indiana.
Sixty-four treatment plants are projected for this alternative, which re-
flect the regional plans of the various C-SELM planning agencies.
Stormwater management for this altermative is limited to the incorporation
of the Chicago Underflow Plan plus the management of flows from the

D=I-B-1
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remaining areas served by combined sewers. Sludge management is
accomplished through the implementation of an agricultural utilization
program. The 64 plants in this altemative serve as the base for dif-
ferent regional aggregations, acting as access points or treatment facil-
ities for treatment plant and combined treatment plant-land alternatives
or as access points only for the land treatment alternative.

ALTERNATIVE II

Alternative II is designed to meet the no discharge of critical
pollutants (NDCP) water quality goals. The alternative provides for
33 physical-chemical technology treatment facilities. A conveyance
system is provided to aggregate the existing 64 treatment plants into
the 33 plants, with the phased out plant sites serving as access points
for municipal and industrial flows. The complete stormwater management
system for urban, suburban and rural land-use areas is applied to this
alternative. Sludge management is accomplished through agricultural
utilization. The reuse management system for both potable options and
the recreational-navigational reuse option is applied to this altermative.
A complete residual rock and soil management program is implemented
to provide the orderly removal and use of this material.

ALTERNATIVE III

Alternative III is designed to meet the NDCP water quality
goals. The altemative provides for 17 advanced-biological techno-
logy treatment facilities. The conveyance system conveys flows from
47 base plant sites which now act as access points to the 17 regional
treatment facilities. Stormwater management encompasses urban, sub-
urban and rural flows. Sludge management is provided, with both agri-
cultural utilization and land reclamation evaluated for this alternative.
Both potable reuse options and the recreational-navigational reuse sys-
tem are evaluated for this alternative. Complete rock and residual soil
management is provided for Altemative III.

ALTERNATIVE 1V

Alternative IV is designed to meet the NDCP water quality
goals. The alternative uses five dispersed land sites which pro-
vide land treatment for wastewater flows. Conveyance tunnels trans-
mit flows from the 64 former treatment plants, which now act as access
points, to the land sites. Sludge management is accomplished by either

R=l=p=d




agricultural utilization or land reclamation. Both potable reuse options
and the recreational-navigational reuse system are provided for this al-
ternative. In addition, the reuse system includes return conveyance
from the land sites to the sudy area. Complete rock and soil manage-
ment is provided.

ALTERNATIVE V

A'ternative V is designed to meet the NDCP water quality
goals. The alternative provides treatment through five regional
advanced biological treatment plants in the inner, more urbanized area,
and a number of dispersed, land sites which provide land treatment,
and serve the outer, more suburban area. Conveyance transports flows
from the former treatment plant sites to the five regional treatment
plants and to the dispersed land sites. Complete stormwater manage-
ment of urban, suburban and rural flows is provided. Sludge manage-
ment is provided by either agricultural utilization or land reclamation.
Reuse of reclaimed water is accomplished through either of the pot-
able reuse options, and the recreational-navigational reuse provision.
The reuse system provides for the return of flows from the land treat-
ment area. Complete rock and residual soil management is provided.

D-1-B-4




I. INTRODUCTION

C. STRUCTURE OF APPENDIX D

APPENDIX ORGANIZATION

The Appendix is divided into seven, roman-numeraled sections
which outline the five regional alternatives and their associated costs
and presents a detailed comparison of all altermatives. The sections

in this appendix are: 3 = TENTS -
I Introduction
II. *Specific Description of Regional Wastewater

Management Alternatives:

III. ~ Phasing and Implementation

IV. . Cost of Regional Wastewater Management
Alternatives -

V. .. Comparison of Regional Wastewater

Management Alternatives
VI. _ Comparison with C-SELM Model Study -

VII. -—~Recommendations for Future Studies and
and Pilot Programs_t

~
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APPENDIX LABELING
Page numbering and Figure and Table identification are refer-
enced by a four place designation. An example of each is presented

below:

Table or Figure Labeling and Referencing.

Table or Figure D -1V - A =3
| | | |

‘ ’ |
Identifies ‘; R | ‘Identifies table number, numbered
reference as ; ;‘ consecutively from beginning of
a table or tigure —— f subsection.

5 Identifies subsection of section

Identifies section of appendix

‘Identifies Appendix

Page Numbering and Referencing

D-VII - D - 14
) J'

Identifies section of Appendix

Identifies page number, numbered

Identifies Appendix 1
! consecutively from beginning of
|
l
|

subsection

LIdentifies subsection of section

DATA ANNEX ORGANIZATION

The data annex to this appendix is organized in a parallel
structure to the formal appendix. The data annex contains more de-
tailed supporting information.

REFERENCES

Reference numbers for bibliographic references are listed
chronologically at the end of appendix and appendix data annex
subsections.
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II. DESCRIPTION OF REGIONAL WASTEWATER
MANAGEMENT ALTERNATIVES

A. GENERAL

The five wastewater management alternatives, which are exa-
mined in this appendix for the C-SELM study area are described in
detail in this section. The description of these alternatives is pre~
sented by detailing the basic components which comprise regional waste-
water management, i.e., treatment, sludge, stormwater, conveyance,
reclaimed water reuse and rock spoil management systems. The basis
of design and cost for these systems is presented on a unit cost basis
in Appendix B. Also presented in Appendix B are non-~structural and
synergism management systems. The non-structural management system
is not included in this appendix since no direct costs are associated
with this component together with the fact that it is common to all five
alternative management systems. The synergism component is presented
and examined in Appendix G.

Graphical representations of the five alternatives are alsc pre-
sented in this section which include treatment facility and access point
locations, service area boundaries, wastewater and sludge conveyance
systems, land treatment and sludge utilization areas and water balance
diagrams. Finally, a descriptive table for each alternative is presented
including pertinent treatment facility information.

D-II-A-1




II. DESCRIPTION OF REGIONAL WASTEWATER
MANAGEMENT ALTERNATIVES

B. COMMON MANAGEMENT SYSTEM COMPONENTS

There are a number of system components which are common to
all or to the majority of the five alternative management systems pre-
sented in this appendix. To facilitate alternative descriptions, these
components are presented in this section prior to the description of each
wastewater management alternative.

STORMWATER MANAGEMENT SYSTEMS

As presented in Appendix B, a variety of stormwater manage-
ment systems have been designed for different land use areas. TFor the
combined sewered areas, which consist mainly of the City of Chicago
and several adjoining suburbs, stormwater runoff is managed by the use
of comprehensive storage systems as contemplated in the Chicago Under-~
flow Plan. This plan, which utilizes a large quarried storage site in
the McCook-Summit area and two minor storage sites at the Stearns
Quarry and O'Hare areas, is common to all alternatives (I thru V). For
the combined sewered urban areas other than the City of Chicago, such
as Waukegan, Joliet and Gary, stormwater management is provided
through the use of mined storage facilities. The layout of these urban
management systems is graphically presented in Figure D-II-B-1. The
stormwater tunnels, which are mined in deep rock formations, augment
the existing combined sewers and mitigate flooding and stream pollution
problems by handling combined sewer overflows for ultimate treatment
prior to discharge to the receiving streams.

A suburban stormwater management system, common to Alterna-
tives II through V, is designed to meet the NDCP water quality goals
of this study by treating some 98% of the runoff from the C-SELM sub-
urban areas. For present suburbanized areas with combined sewers,
the management system utilizes either mined or fenced shallow pits for
stormwater storage supplemented with aeration facilities. Where land
is available in separate sewer suburban areas, shallow pits are utilized
for stormwater storage. Where space is at a premium in existing sub-
urban areas, mixed storage areas function as stormwater storage facili-
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ties. Areas which are at present in rural land use and which are
projected to be in suburban use by 1990 are provided stormwater
storage through the conversion of rural stormwater retention basins to
suburban shallow pit storage. The stormwater runoff in the urban and
suburban storage facilities is ultimately conveyed to regional advanced
wastewater treatment (AWT) plants or land treatment sites in order to
meet the water quality goals of the study. The suburban stormwater
management system is graphically presented in Figure D-II-B-2,

The rural stormwater management system is also common to
Alternatives II through V. This management system incorporates land
management and soil conservation practices which are designed to in-
crease infiltration into the groundwater system (minimize stormwater
runoff). The stormwater which does run off is channeled as overland
flow to retention or storage basins. From these basins, the stormwater
is conveyed to nearby spray irrigation machines which apply the water
to the land for treatment by the "living filter". The renovated water is
collected by a drainage system with subsequent discharge to a nearby
natural watercourse.

ROCK AND RESIDUAL SOIL MANAGEMENT SYSTEMS

This management system includes the transport of rock and re-
sidual soil from tunnel, storage, and pipeline excavations from the point
of origin to the point of final use or disposal. This management system
is common to Alternatives I through V. Only the quantity of material,
which is dependent on the degree of regional treatment and hence the
extent of conveyance systems, varies between the alternative management
systems. As presented in Appendix B, a variety of management oppor-
tunities exist for the final disposal of this material. Among the disposal
opportunities studied were the construction of mountain landscapes and
recreational islands in Lake Michigan and also the commercial utiliza-
tion of rock material.

REUSE SYSTEMS

The reuse of high quality reclaimed water from AWT plants and
land treatment sites is common to Altermatives II through V. Alternative
I, which is designed to meet existing effluent standards, does not have
reuse provisions since the water quality is not acceptable for potable
and open body contact recreation purposes. Two reuse needs of the

D-11-B-3




ARY
q
A )
2
U

nn‘!\ m. A / .. p

o

=1

& ~ a

1 ) S
& s}
- “s >
% (

<«

.-

Lake Michigc

VNYIQNI
SIONIT!

CHICAGO

z .
—_—n “
SI -—
20 NCY ’
ow y o
Oy
na _
* | , :
! <
- ¥ i | O (
s | o |
N i O J < >
> | - (
2 | w ’ < E =
e / _ 2 g o 5 |
e IS - = Q
J ! E
1 ; X _ 8 w \
> &
O _
- ‘.
. SN S~
° . 1 S
2 x i N 1
2 b3




[

-
]

0 a
-~z
S=a
o9
o

Lake

.,
®
7\

g R

AST CHICAGO

Michigan

GARY

MICHIGAN CITY ¢
2 /.

=

~ MICHIGAN
7\ INDIANA
7

LA PORTE CO

LEGEND
—~——— CTORM WATER SESVICE AREA BOUNDARY
> .— EXISTING REGULATEL SuUBLRRAN
STOPMWATER CONVEYANCE SYSTEM

~ FUTURE 11970 -1990) REGULATED SUBURBAN
STORMWATE® CONVEYANCE SYSTEM
@  TREATMENT FACILITY OF ACCESS SOWT
SURFACE STORMWATER STORAGE
B OEEP PIT STORMWATER STORAGE
SY{‘DVWATEQ SGCSY{D PUMPING STAYM“.I.

Figure D-i[-B-2

BASIC SUBURBAN STORMWATER
MANAGEMENT SYSTEM

Ly=fl==r




C~SELM area are satisfled by the NDCP alternatives. These include
the supply of potable waters to groundwater water supply deficient areas
and the maintenance of adequate base flows in streams for recreational
and navigational purposes. While the details of this management sys-
tem are presented in Appendix B, the two options to meet the potable
water supply needs of the area are generally presented and analyzed in
this appendix. The first option assumes the continuance of the current
3200 CFS Lake Michigan withdrawal limitation for the State of Illinois.
Thus, it is necessary to supply reclaimed rural stormwater and regional
wastewater flows to selected potable water need areas. In the second
option, the current Lake Michigan withdrawal restriction is arbitrarily
considered inoperative with all C-SELM water supply deficient areas
being supplied by Lake Michigan. Recreational and navigational reuse
needs are supplied with reclaimed rural stormwater and regional reclaimed
wastewater flows. The impact of these reuse systems on streamflows
and water balances are presented in detail in Appendix D, Section V-B.

WASTEWATER TREATMENT SYSTEMS

At present there exist some 130 odd wastewater treatment plants
in the C~SELM study area. The local planning agencies have examined
these existing plants and have recommended the maintenance of some,
the abandonment of others and the building of some new plants. These
current local planning agency criteria are reflected in the 64 plants
identified in Alternative 1, the C-SELM Reference Plan which is dis-
cussed in Section D-II-C, Appendix D.

For the subsequent alternatives, i.e., Alternatives II through V,
Table D-II-B-1 identifies those treatment plants of the 64 reference plants
that are abandoned to meet the needs of the altermative management sys-
tem. When a plant is abandoned, it functions as an access point for
discharging wastewater into the regional conveyance system. Thus com-
mon to all alternatives is the location of 64 points which function as
treatment facilities or access points to regional conveyance systems.

D-II-B-5




ABANDONED PILANTS IN THE C-SELM STUDY AREA

Table D-II-B-1

Plant
Ref. ABANDONED PLANTS
No. Name Alt T Alt II ALt TIT Al IV Alt V
1 Deerfield X X X X
2 Salt Creek X X
3 North Side X
4 West-Southwest X
5 Spring Brook X X X
6 Joliet X X
7 Calumet X
8 Gary X
9 Gurnee X X
10 O'Hare X X
11 Hinsdale X X
12 Lisle X X X
13 Joliet-West X X X
14 Bloom X X
15 Hammond X
16 Burns Ditch X X X
! 17 Michigan City X X
18 Lindenhurst X X X X
19 Granwood Park X X X X
20 Waukegan X X X
21 Vickory Manor X X X X
22 Sylvan Lake X X X X
23 Mundelein X X X X
24 Libertyville X X X
25 New Mundelein X X X X
26 Vernon Hills X X X X
27 Ela X X X X
28 Lake Zurich East X X X X
29 Des Plaines X X
30 Clavey Road X X X
31 Hanover X X X X
32 Bartlett X X X X
33-34 Addison X X
35-36 Elmhurst X X X
D-II-B-6




Table D-II-B-1 (Continued)

Plant
Ref. ABANDONED PLANTS
No. Name Alt T Alt TI Alt IIT  Alt IV Alt V
37 Glen Ellyn X X X
38 Wheaton X X X
39 West Chicago X X
40 Nat. Accel. Lab. X X X X
41 Downers Grove X X
42 Citizens W. Suburban X X X X
43 Romeoville X X X
44 Lemont X X X
45 Lockport Heights X X X X
46 Chickawaw Hill X X X X
47 Derby Meadows X X X X
48 Plainfield X % X X
49 Lockport X X X X
50 Will County Water Co. X X X X
51 Oak Highlands X X X X
52 New Lenox X X X X
53 Mokena-Frankfort X X X
54 Prestwick U.C. X X X D
55 Elmwood X X X X
56 Manhattan X X X X
57 Wood Hill X X X X
58 Township U.C. X X X X
&9 E. Chicagc Heights X X X
60 East Chicago X X X
61 Crown Point X X X X
62 Hobart X X X
63 Portage X X X X
64 Chesterton X X X
65 Valparaiso X X X 4
D-11-B=7




II. DESCRIPTION OF REGIONAL WASTEWATER
MANAGEMENT ALTERNATIVES

C. ALTERNATIVE WASTEWATER MANAGEMENT SYSTEM DESCRIPTIONS

ALTERNATIVE I - REFERENCE PLAN

Altemative I is structured to reflect wastewater management
system planning as proposed by the regional planning agencies in the
C-SELM study area. This alternative is comprised of 64 treatment
plants of which 54 presently exist. This alternative is graphically pre-
sented in Figure D-II-B-1. The type of treatment at these regional
facilities is such that present effluent guidelines or standards as set
forth by the States of Indiana and Illinois will be met. These guide-
lines or standards and corresponding treatment types are presented in
detail in Appendix B and Data Annex B. The only stormwater which is
treated in this alternative (exclusive of stormwater infiltration) is that
which is generated in combined sewer areas. The treatment plant capa-
cities are based on the 1990 design flows which are presented in Table
D-II-C-1 along with other pertinent treatment facility information. The
conveyance system consists of pipelines and tunnels connecting com-
bined stormwater storage with the 64 treatment plants. The conveyance
system does not include the interconnecting between an estimated addi-
tional 78 outlying and existing treatment service areas and the 64 re-
gional treatment plants of Alternative I inasmuch as this incremental
conveyance is assumed to be within the responsibility of existing re-
gional plans. A cost estimate has been made for this incremental con-
veyance system and is included in this appendix in Section V-A. The
sludge management system for Alternative I incorporates the concept of
agricultural utilization of sludge as a means of final disposal. For the
eight Metropolitan Sanitary District of Greater Chicago (MSDGC) facili-
ties, their anaerobically digested biological sludges are conveyed via
pipeline to an agricultural area in Fulton County, Illinois, as graphically
shown in Figure D-II-C-1. For the remaining 56 facilities in this al-
termative, the biologically stabilized sludge is conveyed by pipeline
transmission to nearby agricultural sludge utilization areas as shown in
Figure D-II-C-2.

D~II[-C=1]
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(Continued)

Land use consistent with existing regional plans.
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A - Conventional Secondary Treatment (BOD-20 mg/l, SS-25 mg/1)
B - A plus Filtration (BOD-10 mg/l, SS-12 mg/l)
C - B plus Filtration (BOD- 4 mg/l, SS- 5 mg/l)
D - C plus Nitrification (BOD- 4 mg/1, S5-5 mg/l, NH3-N-2.5 mg/1)
E - A plus 80% Phosphorus Removal (BOD-20 mg/l, SS-25 mg/l)
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ALTERNATIVE II - PHYSICAL-CHEMICAL TREATMENT PLAN

The physical-chemical treatment technology is utilized in Al~
ternative II to conform to the NDCP water quality standard. As shown
in Figure D-II-C-3, this plan is comprised of 33 treatment plants. The
purpose of this regionalization of service areas from the previous 64
treatment plants is to take advantage of the economy of scale available
for treatment plants by eliminating the relatively small (less than 10
MGD capacity) AWT plants. Pertinent treatment facility information for
this alternative is presented in Table D-II-C-2. A regulated flow con-
veyance system as shown in Figure D-II-C-3 is designed to accomplish
this regionalization by incorporating 31 abandoned plant sites or access
points into the 33 physical-chemical regional facilities. Due to the
high lime content of the physical-chemical sludge, the sludge manage-
ment system for Alternative II incorporates an agricultural sludge utiliza-
tion program for soil pH control and final disposal. Presented in Figure
D-II-C-4 are the sludge conveyance systems and avplication areas for
this plan.

ALTERNATIVE III - ADVANCED BIOLOGICAL TREATMENT PLAN

For Altermative III, the advanced biological treatment technology
is specified to meet the NDCP water quality goal. As depicted in Figure
D-II-C-5, this is a 17 treatment plant system which is designed to in-
corporate the larger secondary treatment facilities existing in the C-SELM
study area. Presented in Table D-~II-C-3 is the pertinent treatment facil-
ity data for this alternative. The conveyance system which accomplished
this regional treatment scheme is also graphically presented in Figure
D-II-C-5. For this altemative, two disposal options are presented for
the sludge management system. In the first option, the stabilized sludge
from the 17 advanced biological treatment plants is conveyed by a pipe-
line transmission system to nearby agricultural sludge utilization areas
as presented in Figure D-II-C-6. In this system, the sludge is applied
to the land in yearly applications to enhance the organic and nutrient
content of the soils for increased crop production. The second sludge
management option also includes pipeline transmission of the stabilized
sludge to utilization areas. However in this plan, the utilization areas
are unproductive strip-mined areas which are located at appreciable dis-
tances from the C-SELM area as shown in Figure D-II-C-7. For this
option large applications of sludge are made over a short time period
to reclaim the land for more productive use.

D-II-C-7
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Table D-II-C-2

TREATMENT FACILITY INFORMATION FOR ALTERNATIVE II
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Table D-II-C-2 (Continued)

1
“PC - Physical-Chemical Treatment.

2Land Use consistent with existing regional plans.

U - Urban
S - Suburban
R - Rural
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TREATMENT FACILITY INFORMATION FOR ALTERNATIVE III
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ALTERNATIVE IV - LAND TREATMENT PLAN

The land treatment technology is utilized in Alternative IV for
the attainment of the NDCP water quality goals. As shown in Figure
D-~II-C-8, the plan consists of 5 major land sites located on the suit-
able agricultural land which is outside of the C-SELM study area. De-
tailed soil maps which were utilized in the design of these land sites
are presented in Data Annex D, Section II-C. The land treatment site
design information is presented in Table D-II-C-4. The conveyance
system connects the 64 wastewater access points (same location as the
o4 plants in Alternative I) with the land treatment conveyance system as
shown in Figure D-II-C-8. The profiles for the land treatment convey-
ance tunnels and the reclaimed water reuse tunnels are presented in Data
Annex D, Section II-C. Similar to Alternative III, the sludge manage-
ment system for this plan utilizes two disposal options. In the first
option, the sludge, after being stabilized in the land treatment site
storage lagoons for a period of some ten years, is dredged out and con-
veyed via pipeline to adjacent agricultural sludge utilization areas.
These agricultural sludge utilization areas are graphically presented in
Figure D-II-C-9. The second sludge management option includes dredg-
ing and pipeline conveyance of the sludge from the storage lagoons to
land reclamation sites in the same general vicinity as proposed in Alter-
native III. This sludge management utilization option is presented in
Figure D-II-C-10.

ALTERNATIVE V - ADVANCED BIOLOGICAL LAND TREATMENT
COMBINATION PLAN

Altemative V employs both the advanced biological and land
treatment technologies to meet the NDCP water quality goal. As shown
in Figure D-II-C-11, the three large secondary facilities of the MSDGC
are incorporated into this plan together with the Hammond and Gary
plants in Indiana for advanced waste treatment by the advanced biologi~
cal technology. The remaining flows in the C-SELM area are conveyed
and treated at five land tre~tment sites as depicted in Figure D-II-C-11.
The pertinent treatment facility design information is presented in Table
D-II-C-5. Similar to Alternatives III and IV, the sludge management
system for this plan incorporates two sludge disposal options. For the
first option, the stabilized sludge from the advanced biological plants

is conveved via pipeline to agricultural utilization areas in Will County,
llinoie and Porter County, Indiana and the stabilized sludge from the
lard treatment storage lagoons is dredged and transmitted to adjacent
saricultural sludce utilization arsas as depicted in Figure D-II-C-12.

D-II-C~-16
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The second sludge management option includes the pipeline conveyance |
of stabilized advanced biological and land treatment sludge to strip-
mined areas in Illinois and Indiana as graphically presented in Figure
D-II-C-13. In these areas large one~time applications of sludge are

made for the purpose of reclaiming this barren land for more productive
use.
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III. PHASING AND IMPLEMENTATION

A, INTRODUCTION

PURPOSE

Each of the wastewater management alternatives, developed
as a result of the C-SELM Study, is composed of many, not pre-
sently constructed, systems and sub-systems. The implementation
of any one alternative will require a large number of properly
sequenced construction periods with related construction costs.
Further, as construction of systems or portions of systems are
completed they can be placed in operation with appropriate beginning
of expenditure of operation and maintenance (O & M) and replace-
ment funds. The purpose of this section of the Appenaix is to
develop a construction and start-up program for each of the alter-
natives which is both logical and practical and which is compatable
with the priorities and policies for C~SELM wastewater management.
Finally, the structuring of those construction and start-up or phasing
and implementation programs for the alternatives will facilitate the
examination of comparative economic costs associated with their
respective implementation, which takes place in Section IV, the next
section of this Appendix.

ORGANIZATION

This section is organized into subsections entitled Introduc-
tion, Priorities and Policies, Procedure, Construction Cost and
Start-up Programs by System and Construction Cost and Start-up
Program Summary. The Introduction presents the purpose for a
Phasing and Implementation program and outlines the organization
or format of this phasing and implementation section. The Priorities
and Policies subsection lists the controls applicable to C~SELM
wastewater management which largely determine the design of the
phasing and implementation program. The procedure subsection des-
cribes the basis and constraints for the phasing and implementation
programs. Finally, the Construction Cost and Start-up Program(s)
by System and Summary subsections define the detailed and overall
phasing and implementation programs, respectively, for each of the
alternatives.
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B. PRIORITIES AND POLICIES

The controls imposed on the phasing and implementation
programs by the applicable C-SELM wastewater management priorities
and policies taken together with the practicalities of construction
schedules and reasonable funding schedules effectively determine
implementation program design. The listing of priorities and policies
which follows largely provides this program definition.

(1) NDCP water quality goals achieved by 1985 consistent with
the new and prevailing federal water quality legislation of
1972.

(2) Minimum exposure of premature investment to maximize

protection against avoidable obsolescence.
(3) Maximum protection of Lake Michigan water quality.

(4) Early prototype development in order to optimize sub-
sequent designs.

(5) Combined sewer service areas given construction priority
for stormwater management consistent with the 1972
federal water quality legislation.

(6) Flood control aspects of stormwater management given
construction and start-up priority over water quality aspects.

(7) Water quality aspects of stormwater management implementa-
tion coincident with implementation of NDCP treatment of
municipal and industrial (M & 1) flows.

(8) Soil erosion controlled by application of Soil Conservation
Service (SCS) practices in rural and outer suburban C-SELM
areas prior to other stormwater management implementation.

(9) Utilization of stormwater conveyance and storage as it
becomes available during the construction period for
equalization of M & I diurnal and stormwater peak flows
prior to treatment in existing secondary treatment facilities,
thus obtaining more effective treatment with existing treat-
ment capacity.

(10) Construction program commences on January 1, 1975.

D-II1-B-1




C. PROCEDURE

BASIS

The phasing and implementation programs described in this
section apply only to the new treatment systems envisioned in the
already described C-SELM Alternatives I through V. Existing
wastewater management systems are assumed either to phase into
the newly implementing systems such as in Alternative I, the Reference
alternative which utilizes a large amount of existing facilities or to
phase out with the newly implementing systems such as in Alternative
I1, the Physical-Chemical technology alternative which requires
essentially all new facilities.

The construction costs incurred during implementation for the
various alternatives are the costs required to introduce or supple-
ment the capacity of systems to the year 1990 design flows. When
the newly constructed systems are placed in operation the O&M and
replacement costs appropriate to those systems commence. Existing
systems, which are either supplemented or supplanted upon start-up
of the newly implemented alternative or its component systems are
not prior costed for either O &Mor replacement. Thus, the phasing and
implementation programs together with their associated costs are only
applicable to the newly implemented alternatives and all costs
associated with existing wastewater management are ignored until
this management is either supplemented or supplanted.

CONSTRAINTS

Two constraints are imposed on the phasing and implementation
programs in order to facilitate the comparison of impacts caused by
the various alternatives and to maintain a degree of detail
appropriate to a survey-scope type study. First, the construction
schedule and the start-up schedule for a given system are identical
for all alternatives and are specified by percentage of total construc-
tion capital expended versus time and by percentage of 1990 capacity
placed in operation versus time, respect'vely. Second, the percent-
age of total construction capital expended versus time is held to a
uniform rate. The above two constraints are compatible with logical
implementation programs for each of the alternatives and provide, at
the same time, for an effective and cfficient comparison of impacts
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of the alternatives.

A third constraint, or freedom from constraint in this case,
is that construction capital funds are available appropriate to the
phasing selected.
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D. CONSTRUCTION COST AND START-UP PROGRAMS BY SYSTEM

The C-SELM phasing and implementation program is described
in this subsection in detail for each system or system component.
This program is consistent with the priorities and policies cited
earlier for C-SELM wastewater management and with the preceding
procedure constraints. The system or system component is analyzed
for implementation both with and without separate sewer stormwater
management. Except for transmission facilities, all system compo-
nents are designed and costed for 1990 flows. The transmission
facilities are designed and costed for the 2020 flows.

Stormwater Management, Phase 1
Combined Stormwater Storage

As presented in Figure D-III-D-1, the construction on capita!l
costs associated with the stormwater management system in the
C-SELM combined sewer service areas are expended at a rate of 10%
per year commencing in 1975. Stormwater management for the 375
square mile MSDGC combined service area begins in 1985. This sys-
tem comprises 65% of the total C-SELM combined sewer capacity.

For the combined sewer portions of Lake and DuPage Counties (less
Hinsdale) which is equal to 25% of the total system capacity, the
stormwater management system commences in 1980. The remaining

10% of the system capacity which relates to the Hinsdale and Bloom
Township areas comes on line in 1982. Stormwater management,

Phase 1, applies to both with and without separate stormwater analyses.

Stormwater Management, Phase 2
SCS Practices

Phase 2 of the stormwater management system refers to the
implementation of SCS practices on all rural lands based on the
1970 design year. Beginning in 1975, 16.6% of the construction
capital for this phase is expended per year. As graphically presented
in Figure D-III-D-2, the implementation of this system lags the
construction by one year. Stormwater Management, Phase 2, applies
to the with separate stormwater analysis only.

D=III-D-1
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STORMWATER MANAGEMENT SYSTEMS, PHASE IT

FIGURE D-TIIL-D-2
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Stormwater Management, Phase 3

Separate Stormwater Storage

Phase 3 of the stormwater management system relates to
management of stormwater generated in the C-SELM suburban and
urban separate sewer service areas. As presented in Figure D-III-D-3,
the construction capital is expended at the rate of 12.5% per year
commencing in 1975. The implementation of operation of this phase
begins in 1976 and increases at the rate of 12.5% per year until the
complete system is on line by 1983. Phase 3 of the stormwater
management system applies only to the with separate stormwater

analysis.

Stormwater Management, Phase 4
Rural Storage and Treatment

Phase 4 of the stormwater management system encompasses !
rural stormwater storage and treatment facilities. Commencing in
1975, 12.5% of the construction capital is expended per year. The
storage facilities become operational one year after construction be-
gines at the rate of 12.5% of total capacity per year. In 1980, 1
55% of the rural treatment capacity comes on line while the remain- ]
ing capacity comes on line in 1982 as shown in Figure D-III-D-4.
Stormwater Management, Phase 4 applies only to the with separate
stormwater analysis.

Conveyance

Beginning in 1975, 20% on the construction capital for the
conveyance system is expended per year. As shown in Figure D- 1
III-D-5, 25% of the system is operational by 1980, 40% by 1982 and
1009% by 1985. For the without separate stormwater analysis con-
struction capital must be reduced equivalent to the construction cost
associated with separate stormwater conveyance between storages
and access points. The remainder of conveyance capital is unchanged,
anticipating the eventual inclusion of separate stormwater through
design provisions. Conveyance replacement and O&M costs also de-
crease in the without separate stormwater analysis.

Treatment

The construction of treatment facilities for wastewater and
urban-suburban stormwater flows commences in 1975 at the rate of
10% per year. As presented in Figure D-III-D-6, 25% of the system
is operational by 1980, 40% by 1982 and 100% by 1985. For the
without separate stormwater analysis, the construction capital, re-
placement and O&M costs are somewhat reduced due to diminished.
installed capacity and average annual flow.
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STORMWATER MANAGEMENT SYSTEMS, PHASE III

FIGURE D-II-D-3

CAPITAL EXFENDIT'RE & ON-LINE CAPACITY SCHEDULE
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FIGURE D-III-D-6 TREATMENT FACILITIES

CAPITAL EXFENDITIRE & OUN-LINE CAPACITY SCHEDULE
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Sludge Management, Treatment Plants

For the treatment plant alternatives, the construction capital
of the sludge management system (both options) is expended at the
rate of 10% per year commencing in 1975. Similar to the treatment
system, 25% of the sludge management system becomes operational
in 1980, 40% in 1982 and 100% by 1985 as shown in Figure D-III-
D-7. This system applies to both the with and without separate
stormwater analyses.

Sludge Management, Land Treatment

For the land treatment alternatives, the construction capital
of the sludge management system (both options) is expended at the
rate of 20% per year beginning in 1985. As shown in Figure D-III-
D-8, the total system comes on line in 1990. This can be accom-
plished due to provisions in the storage lagoon for solids accumula-
tion to facilitate dredging operations. The sludge management system
applies to both the with and without separate stormwater analyses.

Reuse, Recreational-Navigational

The construction capital expenditure for the recreational- :
navigational reuse system commences in 1975 at the rate of 12.5% £
per year. As shown in Figure D-III-D-9, 25% of the system capa-
city is operational in 1980, 40% in 1982 and i00% by 1985. For
the without separate stormwater analysis, the construction capital
must be reduced by the cost of the wet-weather reuse transfer
stations.

Reuse, Potable

For the potable reuse system, the construction capital
expenditure commences in 1982 at the rate of 12.5% per year. As
shown in Figure D-III-D-10, the system becomes operational one
year after construction at the rate of 12.5% per year. This system
applies to the with separate stormwater analysis for both reuse op-
tions. The without separate stormwater analysis applies to the
3200 cfs Lake Michigan withdrawal restriction option. For this
analysis, the construction capital, replacement and O&M cost must
be modified to allow for the substitution of reclaimed M&I flow for
potable reuse rather than reclaimed rural stormwater.
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SLUDGE MANAGEMENT SYSTEMS, TREATMENT PLANT ALTS., BOTH OPTIONS

FIGURE D-TII —D-8

CAPITAL EXFENDITI'RE & ON-LINE CAPACITY SCHEDULE
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FIGURE D—III-D—-10 REUSE SYSTEMS, POTABLE, BOTH OPTIONS

8 ON-LINE CAPACITY SCHEDULE
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E. CONSTRUCTION COST AND START-UP PROGRAM SUMMARY

The implementation and phasing program described by system
and systemcomponent in the previous sub-section of this Appendix
encompasses a 15 year construction period. Figure D-III-E-1 pro-
vides a summary format for the period of consturction capital expen-
ditures for all alternatives, for both the with and without the separate
stormwater analyses. Figure D-III-E-2 provides a summary format for
expressing the time periods corresponding to percentage capacity of
system facilities in operation for with and without separate stormwater .
Figure D-III-E-3 provides a represeriation of the yearly increments of
construction capital required for implementation of each alternative with
and without separate stormwater, and summed across all alternative
systems and system components.

A summary description of this implementation and phasing
program is as follows:

(1) An early construction committment to conveyance systems,
combined and separate sewer stormwater storage and
treatment systems, and implementation of SCS practices in
rural areas together with rural stormwater storage and treat-
ment systems. This program will accomplish a rapid
increase in surface water quality through stormwater flow
regulations. This flow regulation will increase the per-
formance of existing treatment facilities during wet-
weather periods. This committment also provides an
early action towards the eventual accomplishment of NDCP
treatment of M&I and combined sewer flows. It also
provides an early action program for flood control together
with minimizing soil erosion by interception and storage
of stormwater runoff. Inasmuch as conveyance and storm-
water collection and storage technologies are least likely
to become obsolescent, this committment guarantees
minimum capital investment exposed to unnecessary ob-
solescence.

(2) An early action implementation (1980) of NDCP water quality
in watercourses tributary to Lake Michigan from Indiana
service areas and in the headwaters of Lake and Du Page
Counties, Illinois (1980) and Will County, Illinois (1982)
streams.

D-III-E-1




Figure D-IIT-E-1

CONSTRUCTION CAPITAL PHASING

j ‘ Storm- Period of Construction
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& Represents the rural stormwater treatment component of Phase 4.

x
b Represents the rural stormwater storage component of Phase 4.

£ The solid line represents the sludge management system for
alternatives I, II, and IlI. The sludge management system is
represented by the dashed line for Alternative IV. Finally,
the sludge management system for Alternative V is represented
by the solid plus dashed lines.




Figure D-I1I-E-2
PERCENTAGE CAPACITY CF SYSTEM FACILITIES IN OPERATION
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Figure D-III-E=3

YEARLY CONSTRUCTION CAPITAL OUTLAY
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(3)

(4)

lLarge treatment committments held back until mid-
construction period (1980 - 1985) to coincide with
completion of MSDGC Chicago Underflow Plan scheduled
for a 10 year construction period ending in 1985, the
ultimate target date for NDCP water quality required by
the new 1972 federal water quality legislation.

Recreational-navigational reuse is implemented at a rate
compatible with NDCP treatment implementation. Potable
reuse is implemented at a rate compatible with C-SELM
water needs and consistent with rural stormwater treat-
ment implementation for the within 3200 CFS Lake
Michigan withdrawal option.
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TECHNICAL APPENDIX D

IV. COST OF REGIONAL WASTEWATER
MANAGEMENT ALTERNATIVES




IV COST OF REGIONAL WASTEWATER MANAGEMENT ALTERNATIVES

A. GENERAL

The purpose of this section is to present the costs associated
with each of the regional wastewater management alternatives. Sub-
section D-IV-B discusses the application of the unit cost data from
Appendix B, BRasis of Design and Cost, to the phasing and implemen-
tation schedules from Appendix D, Section III tor the determination of
total alternative costs. Sub-section D-IV-C presents detailed cost
tables by system component for each of the five alternatives. In
addition, this sub-section discusses the general makeup of the costs
of each of the system components reported in the cost tables.

Also presented in sub-section D-IV-C are a number of special
cost considerations. These include local conveyance systems, loss
of tax revenues from purchased lands, salvage value and existing
indebtedness of treatment facilities, rock and residual soil
management systems, reuse systems and industrial systems.
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IV COST OF REGIONAL WASTEWATER
MANAGEMENT ALTERNATIVES

B. METHODOLOGY

INTRODUCTION

This section presents the methodology used to determine

the cost parameters persented in the following cost tables of
Appendix D, Section IV-C., Table D-IV-B-Il presents the format
of these cost tables.

The first column of Table D-IV-B-1 identifies the regional
management system component. The next two columns present the
total capital expenditure associated with each of the system com-
ponents. This expenditure is broken down into first year expendi-
ture and future years expenditure. The next four columns reflect
the present worth costs associated with capital, operation and
maintenance (O & M), replacement (Repl.) items, and the sum or
total of these three present worth items. The final four columns
present the average annual charge associated with the present
worth costs.

A discussion of the general methodology associated with
determination of each of these values is presented in the following
section.

CAPITAL COSTS

Base unit cost data from Appendix B, Section VI were
aggregated for each system component design to arrive at a total
base cost for each alternative. For example, a base unit cost for
a conveyance line would be given in dollars per lineal foot for
a specific diameter. This base unit cost would then be multiplied
by the number of lineal feet of conveyance of that diameter to
arrive at an aggregated base cost figure. This was done for all
unit cost items which go into making up a management system
component. Again using the conveyance example from above, all
conveyance base costs for the many different sizes of conveyance
pressure lines, gravity sewers, and driven tunnels are totaled and

D-IV-B-1
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then added to the pump station costs to form the total base costs
for the conveyance system component of any given alternative.

A similar process was followed for each of the other re-
gional management system components, such as treatment systems,
stormwater management systems, sludge management systems and
reuse systems, etc.

Once these overall system components base costs were determined,
contingency and engineering and administrative costs were added
to the base costs. The schedule for these factors is presented in
Appendix B, Section V-A.

The final total cost figure for each management system
component reflecting base costs, contingency costs and engineering
and administrative costs form the basis for the capital cost value
which is used in the economic analysis of the system cost. The
expenditure of the total capital associated with any given system
component follows the capital expenditure schedules discussed in
detail in Appendix D, Section III, above, and is reflected in the
first two columns of the alternative cost tables.

Table DA-IV-C-9 shows the total quantity of a number of base
units for each component of each management system of each
Alternative.

Table DA-IV-C-10 shows the number of base units and total
costs for the Potable Water Management System Option 1 and 2.

Table DA-IV-C-11 shows the number of base units and total
costs for the Sludge Management System Option 1 and 2,

The total costs shown are the average costs for the total number
of units. By way of illustration the total cost of conveyance lines
includes the costs of a number of individual sizes of lines of
particular length. The lengths of all individual lines are then
totaled to give the number of feet of conveyance lines used and the

c osts are added to give the total cost of conveyance. Similar
methods were used to obtain the total number of units and total costs
for all the component parts of each Management System.

D-1V-B-3




Present Worth of Capital Costs

The present worth of the capital cost was obtained by
allocating the total capital costs over its expenditure schedule
and then performing a present worth calculation to return each
of expenditures to the zero year of the economic analysis. (1975).
The conveyance system component can again serve as an example.
Figure D-III-D-5 shows the capital expenditure schedule for the
conveyance system component. This schedule shows that 20
percent of the capital cost is expended each year for five years.
The expenditure is assumed to take place on the first of each
year. No interest is charged during construction.

Average Annual Charge for Capital Costs

The average annual charge for capital costs is obtained by
amortizing the present worth of the capital costs over the economic
life of the system. Therefore, the average annual charge figure
will have a component for intereston the present worth of the capital
cost and another component for the sinking fund to recover the capital.

OPERATION AND MAINTENANCE COSTS

Operation and Maintenance costs (O & M) are determined
on a unit base cost method and were presented in Appendix B,
Basis of Design and Costs. The O & M costs are given on an
annual figure when aggregated from the unit cost base. For
example, the conveyance system O & M costs consist of two base
unit cost items: 1) manpower requirements and miscellaneous
maintenance parts and 2) power consumption. Item 1 was obtained
as a simple percentage of the base capital cost plus contingencies,
for a yearly figure. Item 2 was determined from actual power
requirements of the pump stations installed in the conveyance
system, and aggregated to a total kilowatt hours requirement for
an entire year of pumpage, based on the 1990 level of flows.
This annual power requirement was then multiplied by the assumed
cost of power to determine the annual power cost.

A similar analysis was performed for O & M costs for other
regional management system components such as treatment systems,
stormwater management systems, etc.

D-1V-B-4




Present Worth of Operation and Maintenance Costs

O & M costs are an annual cost based on the 1990 level
of flow. However, during the implementation period there are
O & M costs are reduced because the flow treated is less than
the 1990 level. The O & M costs associated within this time
frame are assumed to be a percentage of the 1990 cost. For
example, the conveyance system O & M costs during its
implementation period are assumed to be a function of the
on-line capacity of the system. The percentage of on-line
capacity is given in Appendix D, Section III-D. For the con-
veyance example, Figure D-III-D-5 shows the percentage of on-
line capacity as a function of the 1990 flow. This shows that
in 1980, 25 percent of the total capacity is on-line, in 1982,
15 percent more capacity is on-line and in 1985 capacity is
assumed to be 100 percent of 1990 levels.

To obtain the present worth of the annual O & M expendi-
tures, the costs in each year are determined and this O & M
expenditure is returned to the zero year, 1975. This analysis
is applied over the entire 50 year life of the system.

Average Annual Charge for Operation and Maintenance Costs

The average annual charge for the O & M costs is cal-
culated on a present worth basis by simply multiplying the present
worth of the O & M cost by the capital recovery factor.

REPLACEMENT COSTS

Replacement costs are determined on a unit cost basis
and aggregated over all cost items for each system component.
The unit replacement costs are based upon individual replace-
ment schedules for the many capital expenditure items in each
system component. This schedules and their associated replace-
ment items are presented in Appendix B, Section VI.

The conveyance system is again a good example. In this
component, the pump stations are the only replaceable item, within
the economic life of the system. The replacement schedule for
this component calls for a replacement of certain items on a
10 year and 25 year basis. These two unit replacement costs,

10 and 25 year, are aggregated over the entire conveyance system.
This was assumed to be a lump sum payment made at the first
of the year of replacement.

D-1V-B-5




RO

Present Worth for Replacement Costs

Replacement costs were returned to the zero year of 1975 by
a simple present worth calculation from the year of the replacement
expenditure. For example, in the conveyance system ten year
replacement period only, there would be a series of ten year re-
piacement expenditures through the economic life of the system.
in addition, there are three distinctly different start-up periods
for the replacement schedule associated with the on-line capacity
schedule as discussed in the O & M cost section above.

Average Annual Charge for Replacement Costs

The average annual chaige for the replacement costs was
obtained by amortizing the present worth of replacement cost over
the 50 year economic life of the analysics.
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‘ IV COST OF REGIONAL WASTEWATER MANAGEMENT ALTERNATIVES
C. ALTERNATIVE COSTS

INDIVIDUAL ALTERNATIVE COST TABLES

The following tables present the cost associated with each
I of the five regional wastewater management alternatives. The
format and production of these tables was discussed above.

The tables reflect the four interest rates of five, five and
one-half, seven, and ten percent. In addition, where applicable
the tables reflect the two different sludge management options,
agricultural utilization and land reclamation.

The tables have two rows of numbers for each regional waste-
water management system component and each column. The top
number is the cost associated with the management alternative in-
cluding all stormwater flows; the bottom number reflects the cost
associated with the management alternative but including only com-
bined sewer stormwater flows. The combined sewer stormwater
management system includes the Chicago Underflow Plan serving

; a 375 square mile service area and a dispersed number of mined and
: surface combined storages serving an additional total combined service
area of 210 sguare miles.

Tables D-IV-C-1 through D-IV-C-4 present costs associated
with Alternative I, the Reference Plan, at the four interest rates,
and for only agricultural utilization sludge management. Tables
D-IV-C-5 through D-IV-C-8 present the costs associated with Al-
‘termative II, the Physical-Chemical Treatment Plan, at the four
interest rates with agricultural utilization sludge management. Tables
D-IV-C-9 through D-IV-C-16 present the costs associated with the
Advanced Biological Treatment Plan for the four interest rates and
both sludge management options. Tables D-IV-C-17 through D-IV-C-24
present the costs asscciated with the Land Treatment Plan for the
four interest rates and both sludge management options. Tables
D-IV-C-25 through D-IV-C-32 present the costs associated with the
Advanced Biological-Land Treatment Combination Plan, at the four
interest rates for both sludge management options.

D-IV-C-1
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SPECIAL COST CONSIDERATIONS

General

This section outlines a number of special cost considerations

associated with the costs reported on the individpal alternative cost
tables presented above.

The cost of connecting the 132 presently existing treatment
facilities into the 64 regional treatment facilities which form the
basis of the management system costs presented above are not included
in these cost figures. However, an estimate of the capital cost
for this interconnection has been made. The cost for the anticipated
2020 flow condition is approximately $28.8 million. This is
consistent with the design and cost basis for the conveyance system
presented in the cost tables.

The conveyance system was designed for 2020 flows to recog-
nize the economies of scale inherent in the larger flows, and since
it was assumed that the same treatment facilities would later be
expanded to accept the increased flows.

The treatment system costs are based on treatment plant
capacities to meet 1990 design flow conditions. The cost analysis
assumes a 1990 level of flow to remain constant beyond 1990 and
over the economic life of the system.

The land treatment capital cost figure includes only the land
for lagoons purchased to provide aeration and storage for the 1990
level flows. The cost of the land treatment system does not include
provisions for the loss of tax revenues associated with land areas
used for the lagoon facilities. For alternatives IV and V, it is estimated

that the annual tax loss on purchased land will be approximately $1.1
million and $0.3 million respectively.

The salvage value of existing treatment facilities which would
be abandoned in the construction of any alternative is assumed equal
to the cost of dismantling and scrapping these facilities. Abandoned
plants are presented in Table D-II-B-l as a function of alternatives.
The associated land is assumed to be maintained in the same public
ownership and is available for access points among other uses.

The bonded indebtedness associated with existing C- SELM
plants has not been considered in this cost analysis due to the
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lack of sufficient data together with the tact that tnis cost is
relatively small when compared to the overall costs of the five

aiternati 2 systems studied. Turthermore this incremental cost
is common to all alternatives and thus it will not alter the
rconomic rankings of these alternatives.
‘s precented in Ar-endix B, OCection VI-A, the estimated

wiz! treatment plant bonded indebtedness is $401.5 million.

owever, there is a lack of darta concerning interest rates and ]
mortization neriods for this money. Assuming an interest rate ]
f 5-172 torcent L.er SU years, the increase in total average

mnual cnarge due to rnis indebtedness ranges from 12 percent

for Alternative I down to 3 percent for Alternative III.

Rock and Residual Soil Management Systems

Three options have been discussed in Appendix B for the
management of rock and soil materials from the construction of storage
facilities, deep tunnel conveyance systems, and shallow conveyance
systcms. The cost for the five alternative wastewater management
systems has been determined based upon making the maximum commer-
cial use of the materials. The cost of material management has been

included as a part of the construction cost of each component and
involves a stockpiling and handling cost to provide for future commercial

availability.

[f the materials from the construction of the McCook-Summit
storage hasin are not used commercially, but are instead used to
construct a mountain landscape in the southwest Cook County area,
an additional $225 million capital expenditure would be required.

If, instead of commercial use, the materials from the McCook-
Summit storage basin were used to construct recreational islands in
Lake Mirchigan, $350 million in additional capital expenrditures would
be added to the basic cost of each altemative.

Reuse Systems

The rense systems presented in Appendix B are designed for
recreational-navigational reuse and potable reuse. Recreational-
navigational reuse cost figures only are presented in the individual
altemative cost tables presented above. The potable reuse system
costs are wholly seperable cost items and are removed for this
reasor
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Table D-IV-C-33. POTABLE REUSE SYSTEM COSTS

._ T T T
apital Costs
Alternative~ ’ i Present W N&ts
> pr. worth) | P
Interest Ratz Million | ] Aff 11§
Future | 3O T e I | o I T = N i
. |Cepital|O & M| Repl. | Total ! Capital| O & M| Regl. | Total
vears | { ¢ } |
S B TR LE = ol et LR o e (S R e 0 L — ]
I~ 5.0 | 266 161 59 9 229 9 3 1 13
o 134 31 43 S 129 4 2 0 7
Jption |
2 y
Gigton 2 o "3 14 19 3 96 4 i 0 S
0 123 74 19 3 96 4 ) 0 5
II - 5,5% 0 266 154 5 8 214 v 3 0 '3
0 134 71 5 a 120 5 2 0 7
Option 1 ;
et S e -
| |
!
Option 2 0 123 71 17 2 50 4 T 5
| ) 123 71 17 2 | 90 4 th = 5
| I - 7.0% 0 266 132 38 s [ui7e 10 3 0 13
3 0 134 67 28 3 97 5 2 0 7
Option 1
Option 2 0 123 61 13 1 75 4 1 0 5
5} 123 61 13 1 75 4 1 0 5
I - 10.0% o) 266 100 21 2 124 10 2 0 12
0 134 S1 1S 1 67 S 2 0 7
Option 1
4 0 123 46 7 1 54 5 1 o 5
Optisa 2 0 123 a6 7 1 54 5 1 0 5
I - 5.9% o 266 161 59 v 229 9 3 1 13
o 134 81 43 5 129 4 2 0 7
Option 1
Outicn s} 123 14 19 3 96 4 1 0 B
BE s 0 123 74 | 19 3 96 4 (IR 5
J e i
| 111 - 5.5% 0 266 i 153 ‘ 33 8 cl4 9 3 I @ 13 :
0 |134 3 77 | 38 4 120 £ 2 Lo 7
! | | ! . . "
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BPEy. . iy ; ]
t | ( ‘
| i i !
| o 123 1 71 | 17 2 90 4 1 0 s |
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o s 1 S PRy W8 e PSR |
‘ T
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Ir - 10,0% 0 266 100 Pe | 2 124 10 2 0 S
[ 134 51 1 1 61 S 2 0 7 ,g
Option | l‘
' |
X 0 123 46 7 1 54 5 1 0 s
Option 2 0 123 a6 7 1 54 5 1 0 5




Table D-IV-C-33, (Continued)
A { Capital Costs - Average Annua Q".r;ﬂ;—@_ pe
i F (& - - vera nnuail on
| Alternative- | tw/0 pr. worth) Preser;t h\//;r?;t:“(,osts (Pr. worth kasis) |
!lnterest Rate L $ Million M Lt $ Million i
Sirat  [Puty (i 1
1 [,X'S‘ .(,""“re Capnalli(’) & M| Repl. | Total | Capital| O & Ml Regl. ' Total
| Year Years 1, ! |
X e GOV S |
’ = = e t o o —1
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i
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The potable reuse system cost figures are presented in Table
D-IV-C-33, for Altematives II through V. These costs are broken
down for each of the two potable reuse options 1 and 2, associated
with the 3200 cfs restriction on Illinois Lake Michigan withdrawal and
no restriction on Illinois Lake Michigan withdrawal, respectively.

As was done in the individual alternative cost tables, two
figures are reported for each cost item. The top figure reflects a
with total stormwater analysis including separate stormwater while
the bottom figure reflects a without separate stormwater or, combined
stormwater only analysis.

The potable reuse system Cption 1 was designed for
the with separate stormwater analysis since reclaimed rural
stormwater flows were utilized as an integral part of that reuse
system together with reclaimed municipal and industrial (M & 1)
flows. For the without separate stormwater analysis, the costs
associated with Option 1 of the potable reuse system were
estimated in the following manner: The potable reuse system
costs attributed to the collection and transmission of reclaimed
rural stormwater flows were deleted. These rural reuse flows
were made up by increasing the use of M & I flows. Therefore
the cost estimate of the without stormwater analysis consisted
of a linear increase in the costs associated with the M & I
supply system for the with stormwater analysis.

The cost figures in Table D-IV-C-33 can be added to those of
the individual altermative cost values of Tables D-IV-C-5 through
D-IV-C-32 to determine the total management system cost with a
potable reuse add-on.

Industrial Systems

All industrial wastewater flows, exclusive of the power industry
flows, are assumed in the methodology of this study report to be
tributary to regional treatment plants in order to accomplish the projected
NDCP effluent goals. While this is a certainty for industries that are
currently connected to regional treatment plants, it would undoubtedly be
dictated by the relative economics of regional plant versus on-site NDCP




treatment for those industries currently treating on-site and discharging
effluent directly to C-SELM surface waters. The following industrial
treatment cost analysis deals with the present on-site tre-tment
industries that constitute in excess of 90% of C-SELM industry and
thereby reasonably approximates the total industrial C-SELM wastewater
treatment costs within survey-scope precision. These on-site
industries are identified as the critical industries, namely steel and
petroleum, and the balance of the on-site industries are termed the
noncritical industries.

Total annual costs on a modular basis for the steel and
petroleum industries in the C-SELM area at different levels of treatment
are presented in Appendix B. Wastewater flows for these and the
noncritical industries are known for 1972 and have been projected for
future years. The total annual cost determined on the basis of this
information is summarized for the steel and petroleura industries in
Tables D-IV-C-34 and D-IV-C-35, following the format of Tables
B-VI-B-11 and B-VI-B-22.

The costs shown for a given year are based on a module of
the same production size as in 1972. The flow projected for a
given year divided by the discharge of a single module in that year
determines the number of modules in operation. This number multiplied
by the unit cost of treatment of a module provides the total annual
cost to the entire industry for that level of treatment.

Table D-IV-C-36 summarizes the total annual costs to the non-
critical industries for the various levels of treatment. These costs
were determined by taking the weighted average of the cost to treat
unit flows in the steel and petroleum treatment modules (weighted by
volume discharged) and multiplying this by the total discharge flows
of the noncritical industry segment.

A comparison of the treatment costs within a single industry
for the various lavels of treatment demonstrates that the anticipated
increased costs of higher degrees of treatment are largely or com-
pletely mitigated by the cost decreases due to flow reduction brought
about by increased recycle. The costs of on-site versus regional
treatment for achieving the NDCP effluent goals can be seen as a func-
tion of the technology involved. With land treatment technology, a
regional plant is favored while with advanced biological technology,
on-site treatment appears to be favored. Physical-chemical technology
experiences comparable costs at regional and on-site treatment
facilities.
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Finally, it is always more economic to proceed from current
treatment practice directly to NDCP effluent goals without designing
for current effluent standards as an intermediate goal. Depending
once again on the technology, it is possible to reduce the annual
cost of NDCP treatment from that of current practice with land treat-
ment technology and increase the cost with advanced biological and
physical-chemical technology.
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V. COMPARISON OF REGIONAL
WASTEWATER MANAGEMENT ALTERNATIVES

A, COST COMPARISON

GENERAL

Introduction

Presented in this section is a comparison and analysis of
the altermative management system costs which are shown in the
cost tables of Appendix D, Section IV-C. In order to facilitate
alternative and component cost comparisons, a brief description of
the effects of different interest rates, stormwater analyses and sludge
management options on the cost analyses is presented in this general
section. The remaining detailed cost comparisons will be made for
the present worth cost analysis which reflects the present interest
rates equal to 5.5% and which includes the treatment of all storm-
water (with stormwater analysis), thus reflecting the NDCP water
quality goal of this study. The agricultural utilization sludge option
is used in the alternative comparisons since this is the only sludge
management option which is common to all five alternatives studied
in this report. The present worth analysis is used for comparative
purposes since it best reflects the alternative costs incurred with the
implementation schedule.

Interest Rates

As presented in the previous section, costs are analyzed using
four different interest rates. Inspection of these alternative costs
reveals that as the interest rate increases for a particular alternative,
the present worth cost decreases. However, when costs are analyzed
as average annual charges, the total altermative costs increase as
the interest rate increases. This general costing trend which is
common to all alternatives can be explained by studying the type
of expenditures which comprise the total altemative costs. The
present worth costs are less for those expenditures which occur
during the latter portion of the economic life of the system. For
higher interest rates, the cost discounts are more pronounced for
late expenditures. Thus, capital expenditures reflect minor present
worth cost decreases for increasing interest rates since these funds




are spent during the construction stage or the initial economic life
of the system. After completion of these construction works, the
operation and maintenance costs and replacement costs are expended
throughout the remaining economic life of the system. Thus, these
expenditures reflect more pronounced cost decreases in the present
worth analysis for higher interest rates.

The average annual charge is computed by taking the present
worth cost and amortizing this cost over the 50 year economic life
of the system. Thus, the higher the interest rate, the more the
amortized or average annual charge. For O & M and replacement
costs, the decreased present worth cost for higher interest rates
offsets the increase in amortized costs for the same rates. The
overall effect is a minor decrease in average annual costs for in-
creasing interest rates. On the other hand, the minor decrease in
present worth capital costs for increasing interest rates is offset by
the increases in amortizing these costs for the same rates. The
net effect on a total alternative cost basis is that the capital expend-
itures offset the O & M and replacement costs and thus, average
annual charges increase with increasing interest rates.

When comparing alternatives, higher interest rates will econom-
ically favor Alternatives II & III since O & M costs are large in
contrast to their capital costs. The lower interest rates favor
Alternative IV since the capital expenditures are large when compared
to their O & M and replacement costs.

With vs. Without Stormwater

All costs presented in the previous section include a with
and without stormwater analysis, except for Alternative I which is
analyzed for without stormwater only. For the with stormwater
analysis essentially all stormwater which runs off the C-SELM study
area is retained and eventually treated. TFor the without stormwater
analysis, the only runoff that is treated is that which is generated
within the combined sewered C-SELM service areas. However, the
regional conveyance systems and AWT plants are designed with
capacities such that the eventual phasing in of all stormwater run-
off may be accomplished.

The capital and replacement costs for the physical-chemical
and the advanced biological treatment facilities decrease slightly
in the without stormwater analysis since the capacity of certain
treatment components is decreased due to the peaking applicability
factor as discussed in Appendix B, Section IV-A. The capital costs
for the land treatment facilities of Alternative IV do not change
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between the two cost analysis since no peaking applicability factors
are designed into the land treatment technology. The O & M costs
for these three treatment technologies all decrease in the without
stormwater analysis, since the total 1990 design flow to be treated
is some 90% of that treated ir the with stormwater analysis.

The capital and O & M costs decrease slightly in the without
stormwater analysis for the conveyance system. This is due to the
fact that the conveyance system which incorporates the suburban storm-
water management system into the regional treatment facilities or
access points is not included in these costs. The replacement costs
for the conveyance system in the without stormwater analysis de-
crease some 30% since these costs reflect pumping facilities
whose costs are proportionately high in the suburban stormwater
conveyance system.

All costs associated with the stormwater management system
greatly decrease in the without stormwater analysis since the sub-
urban and rural stormwater management components are not included
in this analysis. '

All costs associated with the sludge management system are
the same for both the with and without stormwater analysis. This
is due to the fact that the grit associated with the incremental storm-
water treated in the with stormwater analysis is retained and dis-
posed of in the stormwater management system.

Finally, the without stormwater costs for the reuse system are
slightly less than the with stormwater costs. This is due to the
exclusion of the wet weather reclaimed water transfers between the
major C-SELM streams in the without stormwater analysis.

- Sludge Management Options

For Altermatives III through V, two sludge management options
are considered. In Option 1 the sludge is applied to rural lands
adjoining the C-SELM service area for agricultural uti ization pur-
poses. The second option involves the utilization of stripped mined
areas for applying large quantities of sludge to reclaim these lands
which are located at significant distances from the study area.

The capital and replacement costs for the agricultural utilization
option are significantly less than the land reclamation option. A major
factor is the increased transportation costs associated with Option 2.
Also the land reclamation application system is not a fixed system and
is utilized over five to six times the area which is required by the
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igricultural utilization application system. Even though land payments
equlivalent to the market value of the rural land are included in

Option 1 (land payments are not included in Option 2) the capital
replacement and O & M costs are greater for the land reclamation option.

MPARISON OF ALTERNATIVES

Alternative I Costs

The total present worth cost for Alternative I is 3.4 billion
dollars or approximately 27% of the cost of the physical-chemical
and advanced biological treatment plans and some 35% of the cost
of the land treatment plan.

The total treatment system cost for this reference plan is some
20% of the treatment costs for the advanced wastewater treatment
plant systems and approximately 37% of the land treatment facility
costs. This reflects the decreased unit capital and O & M treat-
ment costs for the achievement of present effluent standards as
contrasted with the more costly AWT technologies utilized for the
achievement of the NDCP standard. Also, Alternative I is costed
for the without stormwater analysis and thus treatment facility flows
are 10% less than the AWT systems.

The conveyance and stormwater management system costs
for this alternative are associated with the collection tunnels and
storage facilities of the Chicago Underflow Plan together with the
stormwater conveyance and storage facilities of all other C-SELM
combined sewered areas.

The sludge management costs for this alternative are associated
with the agricultural utilization of MSDGC sludge to Fulton County,
Illinois as is presently practiced. The remaining sludge is applied
to nearby agricultural lands adjacent to the C-SELM service area.

The total present worth sludge management costs for this alternative
is 33% more expensive than a comparable management system for
Alternative III. This cost increase is primarily due to the sludge
transportation costs to Fulton County which exceed pipeline trans-
mission costs to nearby agricultural lands.

Alternative II Costs

The total present worth cost of this physical-chemical treat-
ment plan is 12.4 billion dollars. The total treatment system cost
accounts for some 60% of the total Alternative II costs. Both the
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capital and O & M costs are some 3.3 billion dollars.

The conveyance system cost for Alternative II is some 10%
more expensive than comparable costs for Alternative I. This cost
reflects additional regional wastewater conveyance lines which
incorporate 31 abandoned facilities into a 33 plant system. The
costs also reflect the integration of stormwater conveyance lines
from separate sewer suburban storage facilities into the regional
wastewater conveyance system.

The stormwater management system costs increase from the
0.7 billion Alternative I cost to some 2.8 billion dollars. This
cost increase reflects the without versus with stormwater analysis.
The additional 2.1 billion dollars is attributed to the rural storm-
water management system (60%) and the separate sewer suburban
storage facilities (40%).

The physical-chemical sludge management system is approxi-
mately 1.3 billion dollars or some four times as expensive as Alter-
native I. Although the sludge transportation cost is less costly
for Alternative II the application system and land costs are much
greater than Altermative I. This cost increase is primarily due to
the small physical-chemical sludge application rate which requires
vast application areas.

The reuse system cost reflects a reuse reclaimed water con-
veyance system from the physical-chemical treatment facilities to
selected injection points located on C-SELM water courses. The
purpose of this reuse system is to maintain base flows in the
C-SELM streams for recreational and navigational purposes.

Alternative III Costs

The total present worth cost for Alternative III, the advanced
biological treatment plan is 12.7 billion dollars or some 2% greater
that the physical-chemical treatment plan.

The total treatment system cost for this alternative is 8.4
billion dollars which is some 20% more expensive than the physical-
chemical treatment facilities. Even though credit is given to the
existing secondary C-SELM facilities which are incorporated into
this 17 plant system, the capital and replacement costs account
for these increased treatment facility costs. The O & M treatment

plant costs are less for this alternative than for the physical-chemical

system due to economies of scale of this 17 plant scheme as com-
pared to the previous 33 plant alternative.

D-V-A-5

L



The conveyance system cost for this 17 plant regional system
is 1.0 billion dollars. This is an increase of some 57 million
dollars over Alternative II which reflects the additional conveyance
cost for the treatment plant regionalization of a 33 plant system to
a 17 plant layout.

The stormwater management system facilities and hence costs
for this alternative are identical to the Alternative II system.

The total sludge management system cost for this alternative
is some 0.3 billion dollars or 20% of the Alternative II sludge cost.
The capital, O & M and replacement costs are decreased for this
system since the advanced biological sludge application rate is
much greater than that for the physical-chemical system. Thus, the
land requirements and costs are greatly decreased. The sludge
application system for this plan is a permanent installation which
is another factor in the decreased cost of this system. This de-
crease in sludge costs essentially effects the increased treatment
facility costs thereby creating a cost tradeoff between the advanced
biological and physical-chemical treatment plans.

The reuse system cost for this alternative is slightly less
than the cost for Alternative II. The reason for this is that the
reuse injection points were designed based on this 17 plant alter-
native and thus, the length of the reuse conveyance system for
this alternative is less than that for Alternative III.

Alternative IV Costs

The total present worth cost of the land treatment plan is
some 9.7 billion dollars. This is equivalent to 77% of the cost
of the advanced biological treatment plan.

The treatment system cost for this alternative is 3.7 billion.
This cost is equivalent to 51% of the physical-chemical treatment
costs and 43% of the advanced biological treatment costs. From
a capital, O & M, replacement and total present worth cost analysis,
the land treatment technology is the least cost AWT system designed
for the attainment of the NDCP water quality goals.

The conveyance system for this alternative is 1.9 billion
dollars which is equivalent to an 81% increase in conveyance costs
over the Alternative III system. This increase in cost is necessitated
by the fact that the land system utilizes large tracts of rural land
located outside the study area. The difference in costs between these
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two Altermatives is some 0.9 billion dollars which reflects the addi-
tional land treatment conveyance system.

There is a 2% increase in the cost of the stormwater
management system of this plan over that for Alternatives Il & I,
This increase is due to storage facilities located at the access points
of the regional conveyance system. These storage facilities are utilized
to modulate peak diurnal wastewater flow or infiltrated stormwater
flows. These storage facilities were designed and costed intc Alter-
natives II and III under the treatment system component.

The sludge system cost for the land treatment plan is 0.1 bil-
lion dollars or some 38% of the comparable costs for Alternative III.
The maior reason for this decrease in cost is that the sludge appli-
cation areas are adjacent to the land treatment storage lagoons. Since
the sludge solids are conveyed to the land site in the wastewater
conveyance system, there are minimal transportation costs associated
with the land treatment sludge system.

The total reuse system cost for the land treatment plan is
approximately 1.2 billion dollars. The reuse system cost for Alternative
III is some 0.1 billion dollars. This large increase in the land system
cost is due to the fact that reclaimed water reuse tunnels and pump-
ing facilities are designed into Alternative IV to retain high quality
waters to the same water course injection points as designed in Al-
ternative III.

Alternative V Costs

Alternative V is an advanced biological~land treatment combina-
tion plan. Thus, the costs for the various system components lie
between the advanced biological plan, Alternative III and the land treat-
ment plan, Alternative IV. Since 79% of the total flows are treated
utilizing the advanced biological treatment technology, the Alternative V
costs are more closely associated with Alternative III. The total
present worth cost of this plan is 12.2 billion dollars which is some

96% of the cost of Alternative III and 125% of the cos: of Alternative IV,

SUMMARY OF ALTERNATIVE COSTS

Presented in Table D-V~A-~1 are s mmary cost data for the five
alternative wastewater management systems studied in this report. This
table includes present worth costs, average annual charges and 1990
annual costs for capital, O & M, replacement and total system costs
on a straight dollar basis and a unit flow basis. The costs are also
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presented for the with and without stormwater analysis. In all cases,
the reference plan which is designed to meet current effluent standards
is the least costly alternative. Of the remaining four alternatives which
are designed to meet the NDCP water quality goals, Alternative IV,

the land treatment plan, is the least costly followed by Alternatives V,
II and III. These cost trends are the same regardless of the cost
analysis utilized and presented in Table D-V-A-1.
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V. COMPARISON OF REGIONAL WASTEWATER
MANAGEMENT ALTERNATIVES

B. WATER RESOURCE

GENERAL

The purpose of this section is to present the impact of each
of the regional wastewater management alternatives on the utilization
and movement of the water resource of the C-SELM area. To this
end two analyses have been performed.

The first deals with the movement of the water resource under
the influence of each individual alternative. This has been accom-
plished through a water balance diagram. The concept behind its
use is presented in Appendix B, Section IV-G. The water balances
for each alternative are presented below.

The second form of analysis deals with the impact of the
flows for recreational-navigational reuse and the overflows from
the specific altermnative treatment system. This analysis is direct-
ly tied into the recreational-navigational reuse study and flow de-
termination presented in Appendix B, Section IV-G. A discussion
of this impact follows.

ALTERNATIVE MANAGEMENT SYSTEM WATER BALANCES

Water balances reflect the movement of the total water
resource under the influence of any specific altemative. The
water resource in this analysis includes:

1. Municipal and industrial supplies and supply
sources which include:

a) Lake Michigan
b) Groundwater

c) Rural Stormwater

d M & I Reuse
2. Municipal and industrial supply system losses.
3. VUntreated wastewater flows.

4. Direct collection of urban and suburban stormwater

p=vV=B=1




5. Infiltration of urban and suburban stormwater
6. Reuse flows, including
a) recreational
b) municipal and industrial
7. Treatment system effluent discharge
8. Rural stormwater flows

Each of these flows has been identified on the water balances
and quantified.

The water balances are conceptually the same for each
alternative as they each present three key elements: Two Present
Water-Use service areas defined as 1) Present Lake Michigan
Service Area and 2) Present Groundwater Service Area; and 3) the
treatment facility. A system of flow indicators trace the movement
of the flow between these key elements.

There are two water balance diagrams for each alternative.
One reflects Option 1 of the potable reuse system, the other,
Option 2 of the potable reuse system. Option 1 reflects the 3200
CFS restriction on Illinois Lake Michigan withdrawal while Option 2
reflects no like restriction.

Figure D-V-B-1 presents the water balance for Alternatives II
and III, Option 1. Figure D-V-B-2 presents the water balance for
Alternatives II and III, Option 2. Figure D-V-B-3 and D-V-B-4 present
the Water Balance for Alternative IV, options 1 and 2, respectively.
Figure D-V-B-5 and D-V-B-6 present the Water Balances for Alterna-
tive V, Options 1 and 2, respectively.

The eight water resource items described above are presented
on the balance diagrams. Flows on the balance diagrams reflect
summer and winter flow values, with the winter flows appearing
in parenthesis. They also include dissemenations between Illi-
nois and Indiana. The flow values reflect average daily flows
with stormwater. Summer flows reflect a conceptual eight month
period, winter flows a four month period.

Direct and infiltrated stormwater collection do not reflect,
however, the summer winter flow variation since no means of des-
criminiation were available. Rural stormwater flows reflect the
summer-winter variation since they are regulated through the rural
stormwater management system which operates on a seasonal basis.
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The summer-winter variation in water supply flows is dis-
cussed in detail in the section on potable reuse found in Appendix
B, Section IV-G.

Tables D-V-B-1 through D-V-B-6 present the eight water
resource items for their comparably identifiec water balances.

STREAM FLOW QUANTITIES

A siream flow analysis related to Alternatives II-V is pre-
sented in Appendix D, Data Annex V-B. This stream flow analysis
presents projected stream flow conditions for Illinois and Indiana
waterways under the influence of the individual alternatives. These
flows are then compared to the minimum and maximum stream flow
conditions which are presented in Appendix B, Section IV-G.
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Table D-V-B-1
WATER BALANCE TABLE

Alternatives Il & flI, Ontion 1

i
' ILLINOIS INDIANA
Water Redances Ttam Summer |Winter [Summer | “//inter
1. Supplies
a. Lake Michigan 1,591 1,591 3783 378
b. Groundwater 140 343 55 S5
c. Rural Stormwater 203 0 0 0
d M & I Reuse 133 133 9 )
2. M & I Supply System Losses 372 372 24 24
3. Untreated Wasterwater Flows L,700) 1,700 409 409
E
, 4. Direct Collection, Urban and 480 480 46 46
Suburban Stormwater Flows
S. Infiltrated Urban & Suburban 232 232 33 313
Stormwater Flows
6. Reuse Flows
a. Recreational-Navigational 343 343 | 109 109
b. M &1 133 133 3 )
7. Treatment System Effluent Discharge 2030520503 379 379
8. Rural Stormwater Flows 407 0 342 0
|
D-V-B-=10




Table D-V-B-2

( !
|
WATER BALANCE TABLE |
Alternatives II & III, Option 2 ;
. |
ILLINOIS INDIANA |
Water Resputes Hom Summer {Winter {Summer | “//inter
1. Supplies
a. Lake Michigan 1,863 1,863 873 373
b. Groundwater 209 209 55 55
c. Rural Stormwater ) 0 ) 0
d. M & I Reuse 0 0 0 0
f 2. M & I Supply System Losses 372} 372 24 24
|
i 3. Untreated Wasterwater Flows 1,700] 1,700 409 499
“ 4. Direct Collection, Urban and 43¢ | 430 45 45
Suburban Stormwater Flows
) 5. Infiltrated Urban & Suburban 232 232 33 33
\ Stormwater Flows
‘
v 6. Reuse Flows
a. Recreational-Navigational 3483 348 109 179
b. M &1 0 0 0 )
7. Treatment System Effluent Discharge 2,031 12,6831 379 379
8. Rural Stormwater Flows 615 0 342 0
D-~V=B-11




Tahle D-~V-B-3

WATER BALANCE TABLE

Alternative IV, Option 1

ILLINOIS INDIANA
A A s . TR Summer |Winter {Summer | “/inter

1. Supplies

a. Lake Michigan 15240 1 724 378 378

b. Groundwater 140 343 55 95

c. Rural Stormwater 208 0 0 0

d. M & I Reuse 200 0 0 0
2. M & I Supply System Losses 372 372 24 24
3. Untreated Wasterwater Flows 2,512 2,512 438 438
4. Direct Collection, Urban and

Suburban Stormwater Flows 4390 489 46 46
5. Infiltrated Urban & Suburban

Stormwater Flows 232 232 33 33
6. Reuse Flows

a. Recreational-Navigational 348 348 109 109

b. " M &1 3,566 659 540 129
7. Treatment System Effluent Discharge 3,913 31 431 20
8. Rural Stormwater Flows 407 0 342 0

P=V=p=lg




Table D-V-B-4
WATER BALANCE TALBE
Alternative IV, Option 2

ILLINOIS INDIANA
Wator Rosenice Tem Summer |Winter {Summer | *//inter
Supplies
a. Lake Michigan 1,863 1,853 378 378
b. Groundwater 209 209 58 55
c. Rural Stormwater 0 0 0 0
d. M & I Reuse 0 0 0 0
M & I Supply System Losses 372 372 24 24
Untreated Wasterwater Flows 2,5121)2,512 488 488
Direct Collection, Urban and
Suburban Stormwater Flows 480 480 46 46
Infiltrated Urban & Suburban
Stormwater Flows 232 232 33 33
Reuse Flows
a. Recreational-Navigational 343 348 109 129
b. M &I 3,560 559 540 129
Treatment System Effluent Discharge 3,218 311 431 20
Rural Stormwater Flows 615 0 342 0

D-V-B~13




Table D-V-B-5
WATER BALANCE TABLE

Alternative V, Option 1

IY.]._I_I\V%’()TS INDIANA
Wiatds Ressorea: e e Summer [Winter (Summer '/,vi;n(,-r

1. Supplies

a. Lake Michigan 1,591 10,591 378 37

b. Groundwater 140 3483 55 55

c. Rural Stormwater 203 0 0 0

d. M & I Reuse £33 133 0 0
2. M & I Supply System Losses 372 372 24 24
3. Untreated Wasterwater Flows 1,7004 1.700 409 409
4. Direct Collection, Urban and

Suburban Stormwater Flows 480 439 45 45
5. Infiltrated Urban & Su<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>