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This study by the Wabash River Coordinating Committee was prepared at field level and presents data for a
comprehensive plan for the conservation, management, development and proper preservation of the water and
related land resources of the Wabash River Basin. This report is subject to review by the interested Federal
agencies at departmental level, by the Governors of the affected States, by the Ohio River Basin Commission, and

by the Water Resources Council prior to its transmittal to the Congress for its consideration.

The main report contains the recommendations of the Coordinating Committee. Recommendations that may

be included in the appendices are in effect merely suggestions by the author agencies and work groups; these are

not to be construed as Coordinating Committee recommendations.
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SECTION | — INTRODUCTION
1. GENERAL INTRODUCTION

The Wabash River Basin Comprehensive Study Coordinating Committee has been
working on the study for some eight years. This report is the culmination of those efforts.
This appendix Plan Formulation — like all of the other appendices represents the
coordinated and combined efforts of the several States involved along with the Federal
agencies. The above is true for this appendix since the Subcommittee (appointed by the
Coordinuﬁig Committee) which prepared this appendix. was composed of representatives
from:

U. S. Department of Agriculture — Soil Conservation Service

U. S. Department of the Army — Louisville District. Corps of Engineers

U. S. Department of Health, Education and Welfare

U. S. Department of Interior — Federal Water Quality Administration

(now the Environmental Protection Agency)

Federal Power Commission

Wabash Valley Interstate Commission

State of Indiana — Department of Natural Resources

State of Ohio — Department of Natural Resources

State of Illinois — Department of Business and Economic Development and the

Department of Public Works and Buildings Division of Waterways

The Subcommittee, formed early in 1969, was charged by the Coordinating
Committee with putting together a comprehensive and sensible plan for the basin. To aid in
this mission five (5) task forces were to furnish information regarding their assigned arcas
of interest. These task forces were:

Flood Damage Reduction

Water Supply and Water Quality

Recreation, Fish and Wildlife, and Environmental Resources
Regional Development

Land Use

The data gencrated by the several task forces have provided the basis for this

appendix. All information and data used hercin is to be found and documented in onc of

the other appendices. The Plan Formulation Appendix thus serves as the “tie” for all other
appendices.

The Plan Formulation Subcommittee held cighteen meetings, of one, two or three
days each to sift, analyze, and corrclate information. Most of the meetings were held
outside of the immediate environment of any of the participants and quite often lasted well .
into the night only to be resumed early the next morning. The purpose of such 4 meeting
schedule was to assure that all points of view and all available relevant information was
adequately considered. Decisions and  conclusions were not agreeable to all but all
representatives  generally concurred with the conclusion that the formulated plan or
approach was the best obtainable at that time.

Z PLAN FORMULATION OBJECTIVES

We might define our objective as the United States Senate has in S. D. 97 which
states:
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“That the objective of water resource planning is to provide the
best use or combination of uses of water and related land resources to
meet the foreseeable short and long-term needs of the Basin and the
Nation.”

Or we might define our objectives as the Water Resources Council has in their
proposed “Policies and Procedures™ which defined the equal priority objectives as:

National Income Efficiency

Regional Development

Preservation and Enhancement of the Environment
Well Being of the Public

We have pursued the objectives listed above but prefer to state our objectives a little
differently — with greater emphasis on human and personal values.

Our objective is to develop plans to assure that Mr. and Mrs. United States and
family and Mr. and Mrs. Wabash Basin and family have the opportunity to satisfy their
basic physical, spiritual and social needs while reducing to the minimum the adverse effects
on basic resources and other living peoples and to provide the opportunity for future
generations to enjoy more of the good things which we enjoy today

Thus we are focusing on the physical needs present and future generations as well as
the environmental needs. We can do no more

3. PLAN FORMULATION PRINCIPLES AND METHODOLOGY

Early in the plan formulation process we considered developing different plans for
Value. Region, Environment and Social Well-being, However, after considerable discussion
we decided to develop one plan based on Value (National Income Efficiency) and subject
that plan to successive modifications in the interest of: (1) increasing its regional output:
(2) minimizing its adverse impact on the environment, (3) providing opportunity for
environmental preservation: and (4) promote social well-being. The reason the latter course
of action was taken is that we simply did not know how to integrate four
mutually-exclusive plans into one comprehensive plan. About this time in recognition of the
multiple needs of the Basin, the Subcommittee decided to develop a four element plan
which would satisfy to a great cxtent the objectives histed heretofore. The four elements of
the plan are:

Flood Plam Management
Environmental Corridors
Land Treatment
Structural

In order to separate the Wabash Basin into components which could be better
analyzed. two basic divisional criteria were used, namely, 1) drainage areas of major
tributaries or parts of the main stream and 2) somewhat similar economic areas with
boundaries that followed county hnes. There were eight hydrelogic subareas used and a
brief description of cach s given in table C- 1.

Since economic statistics were available mostly on the basis of political boundaries
another separation wa: required for projecting demographic, economic, social land use
changes and spiritual needs for the future. Accordingly the Basin was divided into six




FTABLE C 1. HYDROLOGIC SUBBASIN PERTINENT DATA
Percent
Number N i Area o o

(s mi)

Patoka R6G2 2 .6
2 Last Fork 3. 746 H 3
3 West Fork 3.603 6.9
4 Upper Wabash 7.267 2.0
5 Middic Wabash 6555 195
6 Embarras 3 438 7.4
7 Little Wabash 3.209 9.7
8 [ ower Wiabash 1.420 4.3

INON K

SUBAREAS

HYDRAULIC SUBBASINS

HYDROLOGIC SUBBASINS AND ECONOMIC SUBAREAS

FIGUREC 1
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economic subareas and figure C- 1 shows the hvdrologic subbasins and the economic
subareas and their interrelationship.

The Subcommittee decided to proceed with plan formulation in the following
manner:

WHAT  determine needs and/or desires. The functional needs
were determined as related specifically to environment, flood damage
reduction, municipal and industrial water supply. water quality control,
irrigation, water for cooling of clectrical generating plants, water for rural
use, water for preservation of stream environment, recreation needs.
fishing needs. hunting needs, and need for preservation and enhancement
of features having natural. historical and archeological significance.

WHAT determine the alternative means for meeting the
indicated needs and cost out the most relevant of these alternatives.

WHICH — select that alternative or combinations of alternatives
that will most efficiently satisfy the needs irrespective of environmental,
regional or social well-being considerations. These latter considerations
were to be fully considered and included later. In selecting the most
efficient alternative means of satisfying nceds, strict adherence was
accorded to sound cconomic principles.

WHO - after selection of tentative plans. determine which agency
or groups of agencies could best be responsible for carryving out the plans
or plan eclements. This was the first time that an agency label was
applied to any part of the plan.

WHEN - program the development so that problems could be
solved and needs would be met in a timely manner and priorities set for
development consistent with reasonable budgets.

There have been two basic principles which have guided us throughout the plan
formulation process.

a. Retain Options

This principle has provided a basis for assuring that carly action did not preclude
later action which might be needed more than the justifiable early action. This principle
aided us at times of indecision when the question would be asked “Which of the available
sources of action will minimally preclude future action. since the future is hazy and
somewhat difficult to determine.”

b. Here and Now vs. There and Then
Many of the problems which we analyzed needed to be solved here and now and
not there and then. However in determining solutions to the problems here and now we

exercised caution that we are not creating additional problems for the there and then.

4. BASIC ASSUMPTIONS IN PLAN FORMULATION

a. That we would deveiop an Early Action Plan directed toward meeting the
needs of the 1980 time frame.
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b. That another plan — Long Range Plan would be developed which would
meet the needs of the 2020 time frame. The clements of the Early Action Plan are a part
of the Long Range Plan. Although the implementation of some of the Long Range Plan
clements is not firm, the Long Range Plan was formulated as an eventual plan and not an add-
on to the Early Action Plan.

C. That institutional arrangement would not be responsive enough to effect tlood
plain management by 1980 but by 2020 could and should be able to have a significant
impact on future development within the tlood plain.

d. That where channel improvements were considered, specific and priority
consideration were accorded to measures that would minimize alteration of the stream
environment. Such considerations would protect stream fisheries and stream bank wildiifc
habitat.

e. That where streamflow (rather than storage) is used for municipal and
industrial water supply. the streams capability would bhe based on the low flow that i
likely to occur for any one (1) day in cach 30 years.

f. That where storage is considered for municipal and industrial water supply the
storage should be provided to meet the projected demands for 49 out of 50 years. This s
equivalent to a 98% confidence factor. There is no such thing as a 1007 confidence tactor
since there always mayv be a future drought more severe than those recorded.

g. That where stream flow (rather than storage) is used for water quality
control. the stream capability would be based on the low flow that is likely to occur for
seven (7) days once in each 10 years.

h. That where storage is provided for augmentation of low stream flows in the
interest of water quality control the storage should be provided to meet the projecied
demands for 9 out of 10 years. This is cquivalent to a 90% confidence factor.

i That where storage is provided to meet downstream fishery needs. the storage
should be provided to meet the proiected needs for 19 out of 20 vears. This is equivalent
to a 957 confidence factor.

5 That no storage is to be provided for navigation since navigation
considerations are a matter of another study and beyond the purview of plan formulation
for the current Wabash Comprehensive Study. After plan formulation is complete and the
plan is selected the impact that potential navigation on the Wabash might have on the plan
could be assessed.

k. That the established intra- and inter-state water quality standards be used and
all considerations be consistent with these standards and all plans be directed toward
meeting these standards.

K That the necessity of reducing air pollution is recognized but that
development of programs for such accomplishment is beyond the scope of this study
However, programs resulting from this study should be directed toward minimizing air
poilution.

m. That the proper disposal of solid refuse is of great concern but is beyond
the scope of this study.

N




n. That the price level base for costs. annual charges. discount factors and
projections is that which prevailed on 31 December 1968.

0. That an annual interest rate of 4 and 7/8 percent be used in determining the
efficiency of all alternatives.

p. That where all needs cannot be met that priority for meeting needs would be
in the following order.

1. Municipal and industrial water supply (includes farm use exclusive of
irrigation. )

2. Water quality control

3. All other needs.




SECTION Il — DETERMINATION OF GROSS NEEDS
5. GENERAL INTRODUCTION

The present and projected public  need for the products of the water and related
land resources are quite varied ranging from structural developments through better
management of our resources to the definite need (il not demand) that some of our stream
cnvironments be left unaltered from their present conditions. In developing the needs the
basic parameters for future needs are population changes and anticipated activities of the
projected population. Thus we should first take stock of the demographic projections for
cach of the economic subareas and then determine what existing and projected population
level and endeavor would demand of water and related land resources. These data indicated
that there would be a continuing urbanization of the basin: more land being converted
from farm use to urban uses: and more land being converted from a land environment mnto
a water environment. Thus the quantity of people and their necessary activities have formed
the basis for all projections. The number of people (quantity of life) is one of the two
most important facets of the basic considerations. The other most important aspect is the
necessity to assure the spiritual, cconomic and sociai well-being (quality of hving) of
whatever population level prevails within the Wabash Basin. Thus we are trying to place the
Quantity of Life in balance with the Quality of Living.

Although we recognize the absolute necessity of minimizing or stopping population
growth at some level we have not attempted to place a hmit on what population level the
basin can sustain. The Plan Formulation Subcommittee felt inadequate to do so. since the
population level sustainable by the Basin's resources reflects to a great extent the
accumulative value standards of the populace and as such these value standards are based
on the environment in which we have developed and the value standards have changed and
will continue to change as our environment changes. Who could have foreseen the
changes in our value standards that accompanied the great urbanization migration that
began in the 1940’s and has continued until the present? Who could have foretold that our
country’s population would grow from about 132 million in 1940 to 205 million in 1970
with reallv so little traumatic social effect? This traumatic effect would have no doubi
been  considerably  greater if  this population increase had not been accompanted or
accommodated by corresponding  changes in value standards. However we  conclude  that
there is a real and absolute limitto the number of people that can live in the basin in 4
quality mannci it is simply that we do not know how to establish that number in the
Wabash without being furnished 2 comparable number for the Nation and the Ofo River
basin. We are convinced on  the other hand that the projected population tor the vear
2020 can be sustained in the basin in o quality manner since the projected population
density of 200 per square mile is exceeded many times over in other countries and states
today with an apparent minimum of severe adverse effects.

6. MUNICIPAL AND INDUSTRIAL WATER SUPPLY NEEDS

Fhe needs for water supply are expected to grow at a faster rate than the
population since the per capita use for water is growing and this growth is expected to
continue with somewhat of a muted growth in the latter years of the planning penod.
There are many communities mentioned in Appendix F which will need to expand thei
existing water supply capability to meet future demands, Many of these communities can
expand or enlarge their existing sources and systems without requiring additional external
(to their existing source) sources of supply. Accordingly these communities were not
considered in great detail in Plan Formulation studies since Plan Formulation was related
primarily to areas having external requirements. A summary listing of the communitices for
which Plan Formulation was effected. their existing supply and their development needs are
shown in tables C -2 and C- 9.




TABLE € 2. SUMMARY OF MUNICIPAL AND INDUSTRIAL WATER SUPPLY NEEDS
PATOKA SUBBASIN

Average daily needs (mgd)

Existing supply (mgd) 1980 2020
Ground  Surface Net Net
Area of need water water Gross  additional Giross additional

Jasper 3.0 3.2 0.2 8.2 D2
Huntingburg |3 1.2 29 1.8
Ferdinand 0.16 017 0.01 0.46 0.30
Pike County 0.07 NEE .06 0.31 0.24
Oakland City 0.64 0.50 0.00 .41 0.77
Princeton 2:0 . 0.2 6.0 4.0
Remainder " Gibson Co. 0.19 0.8 000 0.48 529

TABLE C- 3. SUMMARY OF MUNICIPAL AND INDUSTRIAL WATER SUPPLY NEEDS
EAST FORK WHITE SUBBASIN

Averaee daily needs (med)

Existing supply (med) 1980 2020
Ground  Surface Net Nei
Area of need water water Gross  addtitional Giross additional

New Castle 0.8 6.2 16.9 10.1
Knightstown | 0.4 §.5 -
Other-Henry Co b bl (1.3 0.9
Carthage 0.3 9.0 5 8.7 :
Rushvilie Bl 0.9 2.5
Other-Rush Co Y 0.5 0 0.2
Morristown 0.5 04 .3 0.8
Shelbyville 4.7 38 10.2 3.5
Greenfield 2.9 2.6 9.1 6.2
Edinburge 3.5 rA 5.8 = A
Whiteland-New Whiteland 0.9 1.0 0.1 24 i S
Franklin 3.1 24 /.4 4.3
Other-Johnson Co Y 0.5 05 0.8 1.2 0.2
Columbus 6.3 12.4 6.1 37.0 30.7
Hope 0.5 0.4 b= 0.7 g
Other-Bartholomew Co. L 0.2 U.2 0.2 -
Greensbure 0.9 i l.6 4.6 2.6
Other-Decatur Co ) 0.3 0.7 0.4
Brownstown 0.4 5.9 i.6 = 49
Medora 0.3 0.3 0.8 :
Seymour 15.7 b3l ;
Crothersville 0.6 13 i.0 0.4
Scottsburg J.( i.0 0.4 1.9 1.3

Austin 2 Y 6 J 6 5.3 5.3




TABLEC- 3. SUMMARY OF MUNICIPAL AND INDUSTRIAL WATER SUPPLY NEEDS
EAST FORK WHITE SUBBASIN (CONTINUED)

Average daily needs (mgd)

Existing supply (mgd) 1980 2020
Ground  Surface Net Net
Area of need water water Gross  additional Gross additional

Vernon-N. Vernon 2.6 1.4 4.6 24
Other-Jennings Co.Y 0.6 Q.5 0.5
Nashville 10 0.4 1.6 0.6
Other-Brown Co 0.5 0.6 0.1 2.1 1.6
Bedford 19.0 5.2 15.8
Mitchell 2.9 0.9 2.4
Other-Lawrence CoY 0.80 1.7 0.9 2.0 k-2
Bloomington 24.0 14.5 38.7 14.7
Other-Monroe Co.Y 1.3 1.8 0.5 3.6 e
Loogootee 0.8 0.8 0.0 3.7 2.9
Shoals 0.3 0.3 0.0 1.3 1.0
Other - Martin Co. Y 0.2 0.4 0.2 1.0 0.8
Washington Co. 0Ll 0.! 0.3 0.2
Orleans 0.5 (.3 0.8 0.3
Paoli 0.3 0.7 0.4 2.2 1.9
W. Baden-French Lick 2/ 0.7 0.7 15 1.6

1/ Other small municipal, industrial or institutional demands in the Fast Fork White River subbasin drainage of the indicated
county.

2/ Surface water supply in use, firm vield questionable but small and taken as zero for purposes of this study.

TABLE C - 4. SUMMARY OF MUNICIPAL AND INDUSTRIAL WATER SUPPLY NEEDS
WEST FORK WHITE SUBBASIN

Average daily needs (mgd)

Existing supply (mgd) 1980 2020
Ground  Surface Net Net
Arca of need water water Gross  additional Gross additional

Winchester P4 2.0 0.6 G.7 3.3
Other-Randolph Co. 0.6 0.3 0.7 0.1
Mt. Summit 1.0 Bt 0.2 1.8 08
Middletown 0.3 03 0.8 0.5
Muncie S, 13.8 216 2.8 58.0 39.2
Fortville 1.0 0.5 1 0.3
Other-Hancock Co. 0.4 0.2 0.3

Chesterficld 0.5 0.4 0.9 0.4
Anderson 16.3 18.1 24.0 357 21.3
Edgewood 1.0 0.4 0.8

Alexandria £.6 1.9 0.3 49 23
Summitville 0.8 0.4 0.9 0.1
Orestes 0.4 0.4 1.0 0.6




TABLE C -4 . SUMMARY OF MUNICIPAL AND INDUSTRIAL WATER SUPPLY NEEDS
WEST FORK WHITE SUBBASIN (CONTINUED)

Existing supply (mgd)

Average daily needs (mgd)

Ground Surface Net
Area of need water water Gross  additional
Frankton 0.2 0.2 0.5 0.3
Elwood 3.2 3.5 8.0 4.8
Lapel 0.4 0.3 0.7 0.3
Pendleton 1.6 0.4 0.9
Pendleton Reformatory 1.0 0.8 0.8
Tipton 1.8 1.2 2.6 0.8
Other-Tipton Co. 0.1 0.1 0.2 0:7 0.7
Noblesville 3.6 2.5 4.2 0.6
Cicero 0.3 0.2 0.5 0.2
Westfield 0.2 0.2 0.5 0.3
Other-Hamilton Co. 0.8 0.4 0.9 0.1
Indianapolis 40.0 120 4.0 360. 200.0
Other-Johnson Co. 0.4 0.2 0.3
Other-Boone Co. 0.3 0.1 0.4 0.1
Brownsburg 1.1 0.7 33l 2.0
Pittsboro 0.4 0.2 0.6 0.2
Plainficld [k 150, 4.0 2.3
Danville 2.0 0.6 2.2 0.2
Other-Hendricks Co. 1.7 0.2 0.4
Mooresville 1.0 0.6 1S 0.5
Martinsville k3 E.0 4.0 2.7
Other-Morgan Co. 0.8 0.2 0.8
Other-Monroe Co. 41.2 0.4 1.0
Industries-Monroe Co. 0.4 0.6 1.2 0.8
Greencastte 6.2 4.7 5.0 8.8
Putnamville State Farm 0.2 0.7 1.2 1.0
Other-Putnam Co. 0.2 0.2 0.4 0.2
Brazil 3.0 1.9 6.1 3.1
Other-Clay Co. 0.4 0.2 0.5 0.1
Spencer 1.0 0.2 0.6
Other-Owen Co. 0.2 0.03 0.1
Jasonville (Hymeria) 0.6 0.3 1.0 0.4
Bloomfield 0.8 0.3 0.6
Linton (Dugger) 1.5 @y e 0.8
Other-Greene Co. 1.2 0.5 0.9
Crane Naval Depot 1.0 1.0 )
Odon 0.3 0.4 0.8 0.5
Washington 4.0 24 5.8 1.8
Other-Daviess Co. 0.4 0.2 0.6 0.2
Bicknell 1.2 0.6 1.6 0.4
Other-Knox Co. 1.9 0.3 0.8
Petersburg 1.3 0.3 1.
Other-Gibson Co. 0.1 0.1 0.1
10




TABLE € 5. SUMMARY OF MUNICIPAL AND INDUSTRIAL WATER SUPPLY NEEDS
UPPER WABASH SUBBASIN

Existing daily needs (mgd)

Existing supply (mgd) 1980 2020
y Ground  Surface Net Net
Are_a of need water water Gross additional Gross  additional

Ft. Recovery, Ohio 0L 7S 0.23 0.59
St. Henry, Ohio 0.70 0.42 1.10 (.4
Coldwater, Ohio 1.20 0.80 1.20
Celina, Ohio 5.9 1.80 4.90
Adams Co. 0.77 0.34 0.56
Warren 1.0 0.29 0.50
Roanoke 0.37 0.26 0.50 0.13
Huntington 2.50 12.9 4.7 19.1 3.7
Andrews 0.50 0.32 0.55 0.08
Other-Huntington Co. 1.44 0.44 0.65
Bluffton 24 2.6 2.5 6.2 1.2
Other-Wells Co. 0.55 0.17 0.41
Portland 2.7 3 .05 7.5 4.8
Redkey 0.51 0.33 0.80
Dunkirk 0.90 0.90 2.30 1.4
Other-Jay Co. 0.38 0.04 0.10
Union City 2.6 1.4 6.0 3.4
Saratoga 0.37 0.7 0.33 1.7 i.3
Other-Randolph Co. 0.33 0.11 0.28
Albany 0.50 0.36 0.73 0.23
Eaton 0.36 0.30 0.58 0.22
Montpelier I3 0.40 2
Hartford City 3.0 4.5 1.5 2.4 9.4
Upland 0.79 0.25 0.77
Fowlerton 0.20 0.22 0.02 0.5 0.37
Gas City 0.90 £S5 0.6 3.7 2
Fairmount 1.9 0.6 1.4
Jonesboro 0.7 0.5 1.2 0.5
Marion 200 [8.5 36.6 13.5
Swayzee 0.9 0.45 1.5 0.6
Point [sabel 0.2 0.31 0.11 1.3 1.1
Other-Grant Co. 5K 0.49 0.86 0.26
Lagro 0.5 0.70 0.2 1.5 1.0
Wabash Tl S 1y 8.0
North Manchester 2.1 1.4 2.6 0.5
Other-Wabash Co. 2.43 0.48 0.91
Pierceton 0.80 0.24 0.65
Warsaw 3.2 2.0 4.6 11.8 6.6
Mentone 0.7 0.25 0.71 0.01
Other-Kosctusko Co. 2.18 e 1.07
Churubusco 0.6 0.20 1.1 0.5
Columbia City 1.6 1.20 4.0 2.4
South Whitley 12D 0.60 2.0 0.8
Culver 0.67 0.39 0.50
Other-Marshall Co 043 0.18 0.38

i




TABLEC- §

UPPER WABASH SUBBASIN (CONTINUED)

. SUMMARY OF MUNICIPAL AND INDUSTRIAL WATER SUPPLY NEEDS

Average daily needs (mgd)

Existing supply (mgd) 1980 2020
Ground Surface Net Net
Arca of need water water Gross additional  Gross additional

Peru 4.5 38.7 3.3 8.8 4.3
Converse 1.0 0.70 1.0

Grissom AFB 12 1.0 1.0
Other-Miami Co. 0.32 0.09 0.23

Akron 0.34 0.20 0.80 0.46
Rochester 3.1 1.30 3.80 0.7
Other-Fulton Co. 0.21 0.13 0.36 a.15
Winamac 1.0 0.67 32 P
Other-Pulaski Co. 0.88 0.28 0.58
Logansport 38.7 5.3 10.9

Galveston 0.66 0.34 0.8 0.14
Other-Cass Co. 1.18 0.51 0.76
Greentown 0.14 0.32 0.18 0.54 0.40
Kokomo 4.5 8.0 Basl 20.6 84.8 72.3
Other-Howard Co. None

Tipton Co. 0.40 0.16 0.42 0.02
Frankfort 8.5 339 9.4 0.9
Other-Clinton Co. 0.42 0.31 0.58 0.16
Flora 2 0.42 1.4 0.2
Delphi 25 0.66 2.4 0.1
Other-Carroll Co. 0.71 0.10 0.34

Monticello 2.0 1.4 o A 1.1
Monon 0.50 U2y 0.68 0.18
Other-White Co. 0.88 0.20 0.48 1.18 0.1
Lafayette Arca 43.5 3208 85.1 41.6
Other-Tippecanoe Co. 1.03 0.42 0.69

TABLE C

MIDDLE WABASH SUBBASIN

6. SUMMARY OF MUNICIPAL AND INDUSTRIAL WATER SUPPLY NEEDS

Average daily needs (mgd)

Existing supply (mgd) 1980 . 2020
Ground  Surface Net Net
Arca of need water water Gross  additional  Gross additional

INDIANA

Other-Clinton Co. () R 0.23 043

Lebanon 3 0.90 34 0.4
Other-Boone Co. 0.34 0.17 0.54 0.20
Fowler 1.6 0.62 2l 0.60




4
TABLEC 6. SUMMARY OF MUNICIPAL AND INDUSTRIAL WATER SUPPLY NIEDS £
MIDDLE WABASH SUBBASIN (CONTINUED) :
Average daily needs (mgd)
[ xisting supply (mgd) 1980 2020
Ground  Surface Net Net
Arca ol need water water Gross additional  Gross additional
Other-Benton Co. 1.47 0.40 1.17
Rural Warren Co. Industry 3.8 7.4 3.6 34.8 31.0
Williamsport 0.86 0.27 0.62
Other-Warren Co. 0.08 0.16 0.08 0.38 0.30
Veedersburg Q.72 0.38 0.69
Covington 0.86 0.43 0.76
Attica 2.4 2.5 0.1 5l 2.8
Other-Fountain Co. 0.21 0.16 0.27 0.06
Crawfordsville 3.00 5.5 75 18.3 5.3
Other-Montgomery Co. 2.52 0.68 1.35
Other-Putnam Co. 0.38 0.26 0.40 0.02
Montezuma 1.2 0.17 0.51
Rockville 1.4 [0 5557/ 1.8 0.04
Other-Parke Co. 0.59 0.40 1.19 0.60
Clinton 1.5 0.65 1.2
Rural Vermillion Co. Industry Al 4,1 31.6 20.1
Other-Vermillion Co. 1.95 0.41 0.70
Terre Haute 30.8 43.0 J2 126.5 95.7
Sullivan 1.4 1.0 2.4 0.7
Other-Sullivan Co. LT 0.10 0.26 0.09
Vincennes L 8.3 22.4 133
Other-Knox Co. 0.30 0.18 042 .12
ILLINOIS
Paxton 1.6 0.80 1.4 0.10 i
Other-Ford Co. 0.37 0.09 0.19 !
Hoopeston 2.9 3.5 0.60 Fel 4.2
Rossvitle 1.0 0.8C 1.4 0.40 Ii
Danville 3.0 5.0 16.4 8.4 438 35.8
Georgetown 1.0 o 0.1 2oy 1S
Other-Vermilion Co. 156 0.36 0.59 1.03
Rantoul 2.0 j 3 3.2 1.2
Chanute Ficld 2.0 1.7 %)
Champaign 23.0 16.0 345 9.5
Other-Champaign Co. 1.3 0.77 |72, el
Paris 0.1 0.8 2.4 1.5 7.3 6.4
Other-Edgar Co, 0.54 0.24 0.42
Marshall 20 2.0 o i, 45
Other-Clark Co. None
Robinson 3.3 5.4 =R 12.7 9.4
Other-Crawford Co. 0.73 0.26 0.40
Other-Lawrence Co. 0.06 0.16 0.10 0.25 0.19
Other-Wabash Co. 0.05 0.07 0.02 0.15 0.10

L._‘_‘ Ot A




TABLE C- 7. SUMMARY OF MUNICIPAL AND INDUSTRIAL WATER SUPPLY NEEDS
EMBARRAS SUBBASIN

Average daily needs (mgd)

Existing supply (mgd) 1980 2020
Ground  Surface Net Net
Area of need water water Gross additional  Gross additional
Champaign Co. 0.83 0.45 0.:95 0.12
Edgar Co. 0.47 0.19 0.39
Tuscola 0.46 0.46 1.25 0.79
Arcola 0.23 0.42 0.19 1.50 1.27
Villa Grove 0.33 0.25 0.60 0.27
Other-Douglas Co. 0.31 0.12 0.32 0.01
Charleston 0.65 2.2 1.55 4.4 30s
Other-Coles Co. 0.15 .25 0.19 0.38
Casey 0.44 0.35 1.00 0.56
Other-Clark Co. 0.32 0.18 0.43 0.11
Cumberland Co. 0.72 0.30 0.63
Crawford Co. 0.24 0.04 0.06
Newton 0.54 0.73 G533 1.55 0.28
Other-Jasper Co. 0.09 0.05 0.14 0.08
Lawrenceville 1.70 7.60 8.18 8.70 0.40

TABLE C- 8. SUMMARY OF MUNICIPAL AND INDUSTRIAL WATER SUPPLY NEEDS |
LITTLE WABASH SUBBASIN

Average daily needs (mgd)

Existing supply (mgd) 1980 2020 P
Ground  Surface Net Net
Area of need water water Gross additional  Gross  additional k.
Mattoon 4.35 2.9 8.1 38
Cumberland 0.33 0.09 0.30
Shelby Co. (48 0.04 0.08
Effingham 6.3 2.0 Il
Altamont 0.10 0.30 0.20 0.70 0.60
Edgewood (Mason) 0.06 0.07 0.01 0.18 0.1
Deterich 0.05 0.06 0.01 0.16 0.11
Other-Effingham Co. 0.20 0.14 0.33
Flora 0.70 1.0 0.30 3.7 3.0
Louisville 0.03 0.13 0.10 042 0.39
Clay City 0.09 0.15 0.06 0.51 0.42
Marion Co. 0.07 0.02 0.04
Olney 3.6 1.94 6.02 2.4
Other-Richlind Co. 0.32 0.10 0.20
Albion 0.43 0.33 1.3
: Fairfield Sl 1.34 3.11% 29
j Cisne 0.07 0.08 0.1 0.16 0.9




TABLEC 8 SUMMARY OF MUNICIPAL AND INDUSTRIAL WATER SUPPLY NEEDS
LITTLE WABASH SUBBASIN (CONTINUED)

Average daily needs (mgd)

Existing supply (mgd) 1980 2020
) Ground  Surface Net Net

Area of need witer water Gross additional  Gross  additional
Other-Wavne Co. 0.06 1.39 0.16 042
Carmi &.70 1.24 2.77
Enficld 0.12 0.08 0.16 004
Other-White Co. 0.26 . 0.16 0.34
Gallintin Co. 0.14 0.07 Q.20

TABLE C - 9. SUMMARY OF MUNICIPAL AND INDUSTRIAL WATER SUPPLY Nitl DS
LOWER WABASH SUBBASIN

Average daily needs (med)

Existing supply (mgd) 1980 2020
Ground  Surface Net Net
Arca of need water water Gross additional  Gross additional

INDIANA
NO DEFICIENT AREAS

ILLINOIS
Mt. Carmel 10.0 2.46 7.62

Other-Wabash Co. 0.10 0.12 0.02 0.24 0.14
Other-Richland Co. 0.03 0.02 0.04 0.01
West Salem 0.10 0.10 0.28 0.18
Grayville 0.72 0.53 1.48 0.76




7. WATER QUALITY CONTROL NEEDS

Water quality needs are defined as those improvements necessary to meet the inter-
and intra-state stream standards which were cstablished by the States of Indiana. Hlinois and
Ohio. and approved by the Secretary of Interior (now the responsibility of the
Administrator of the Environmental Protection Agency.) Thecffluent wastewaters from many
communities would be harmonious with the standards if their existing treatment plants were
improved or if secondary treatment plants with effluent disinfection facilities  were
constructed. These communities have not been considered in Plan Formulation studies since
Plan Formulation was directed toward those additional measures required to meet stream
standards after adequate treatment at the source. Adequate treatment at the source was
concluded to mean secondary treatment plus  disinfection of the effiuent. Those
communities for which additional measures are required in order that their effluents will
not violate stream standards are listed in tabies C—-10 to C-16.

8. FLOOD DAMAGE REDUCTION NEEDS

Flood control reduction needs are predicated on reducing annual flood damages to
urban endeavors, agricultural pursuits. transportation facilities and to the social and
economic disruptions caused by floodwater overflows. It is somewhat ironic that flooding
adversely affects most that segment of the population least able to sustain losses the
economically deprived including many black Americans in the urban areas and the small
farmer who. in order to make a living, has no alternative but to extract the greatest income
he can from the lund he has. Tables C—=17 through C 24 provide a summary of the present
and projected future flood damages for various streams and reaches in cach of the
hydrologic subbasins. Table C-25 is & condensed version of these tables. Data in these
tables were extracted from Appendix D.

9. RECREATION NEEDS

Recreation needs are predicated on the desires of the populace. the leisure time they
have. the affluence they exhibit and their cumulative value standards. [t is most difficult to
separate recreation demands from desires. It is concluded however. that in order to
maintain a reasonable level of social and domestic tranquility, a certain amount of
recreational opportunity and use be available. This unknown amount is without question a
demand. Any amount in excess of this demand is more of a desire. Thus, we may conciude
that recreation needs are comprised of two components namely demand and desire. We
readily confess that we do not kiiow how to quantify each of the two components.
However, we can quantify the sum of the two components. This has been done (as
explained in Appendix [) by projecting the needs for six water associated activities.

We have confined our activities to those that relate to needs tor water associated
activities since the ability to meet these needs as far as this study 1s concerned are basically
confined to water associated activities. We cannot and should not attempt to supply the
full spectrum of recreational opportunities since a great portion ot the opportunities must
be met by local institutions such as City and County Park Boards, private enterprise and
state park organizations. Accordingly, the recreation needs as considered herein are those

bevond what can reasonably be met by other institutions and are related to those types of

activities  which  have traditionally  been  provided by a combined local state-federal
institutional proeram. It is recognized that there is an exchange of recreation need between
the basin and external arcas, i.c.. some residents of the basin will participate or desire to
participate in recreational experiecnces outside of the basin while many residents outside of
the basin will participate in the basin. We conclude that this will about balance out since
there is no hard evidence to the contrary. A summary of the recreation needs by economic
subarea is depicted in table C- 26

16
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TABLE C-25. SUMMARY OF PRESENT AND PROJECTED FLOOD DAMAGES
WABASH BASIN

Average annual flood damages ($1,000)

Subbasin Existing 1980 2020
Patoka 2,102.1 2,942.7 5,022.9
East Fork White 7.988.0 10.883.3 18,975.7
West Fork White 11,815.4 16,497.6 32.489.6
Upper Wabash 2,779.9 3.640.4 5,872.0
Middle Wabash 53185 6,523.7 9,968.5
Embarras 2.781.2 3.649.3 5,386.9
Little Wabash 3,904 .4 5.204.5 7,634.5
Lower Wabash 2.645.5 3412.8 4,739.5
TOTAL 39.335.0 52.754.3 90.089.6

TABLE C—26. SUMMARY OF TOTAL PROJECTED RECREATION NEEDSY
(100,000 recreation days)

Economic Present
subarea (1968) 1980 2020

[ 28.87 21.82 90.64
I 158.44 189.02 536.20
[ LE2] 4.92 13.31
v 50.94 40.49 118.70
Vv 29.10 28.29 82.19
VI 97.60 141.69 419.51

TOTAL 376.16 426.33 1,260.55

1/ Data shown is for unsatisfied needs, e.g.. Demand minus Supply.

10. FISHING AND HUNTING NEEDS

Corollary to the recreation needs is the desire of the public to cnjoy fishing and
hunting activities. We probably have better techniques for measuring these needs - analysis
of fishing and hunting licenses than for the recreation needs. We find that increasing
urbanization trends dampen considerably the growth in hunting requirements whereas fishing
opportunities are desired by an increasing number of people but the annual fishing days per
fisherman is down somewhat due to increased distance and time that the fisherman must
travel to participate. To a great extent, however, there appears to be little hesitancy on
the part of the hunter and fisherman to travel considerable distances and spend considerable
time in travel il rewarded by a successful endeavor. Pollution of the Basin’s streams has
contributed significantly to a continued deterioration of stream fishing opportunities.
Achicvement of the stream water quality standards will revitalize the stream fishery
resource. Additional measures will be needed for maximum viability of the streams for fishing.
A summary of the hunting and fishing needs is presented in table C- 27,
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11. PRISTINE OPPORTUNITIES

Although a great majority of our population has demonstrated their desire to
participate in the type of outdoor activities presented in paragraphs 9 and 10. a large and
growing segment of our population desires to view and partake of the natural environment
characteristic of our earlier historic era (pristine or pure and untouched) without crowding
and in an atmosphere void of or with a minimum of human developments. We have no
idea of the need or demand for this type of activity. However. we believe that this
unquantified need and demand must be explicitly  incorporated into the Plan Formulation.
We therefore conclude that pristine opportunitics should be preserved to the maximum
extent feasible and that all relevant alternatives be considered when significant pristine
opportunities are endangered by developments lest we lose in perpetuity significant portions
of our natural and historical heritage. We must take those steps that reasonable people
should take to assure that future generations have the opportunity to enjoy as good. if not
better, pristine opportunities as we have enjoyed. We are convinced that the basin can
sustain a wviable and dynamic cconomic posture while at the same time protecting and
preserving great portions of our natural and historical heritage. To do more might be
desirabie: to do less might be folly.

12, AGRICULTURAL WATER

In addition to the water supply needs as indicated in paragraph 6 there exists within
the basin a need for water for farm domestic. livestock watering and other farm uses.
Historicallv. the farmer has depended upon wells and small ponds to satisfy his
requirements for water. However, as population pressures increase with resultant undesirable
associated products emptying into our water courses and eventually into underground
supplies. these historic sources are becoming undependable both in quantity and quality. In
order to provide a satistactory supply of water. Rural Water Districts are rapidly being
formed to meet this need. It is proper and inevitable that each farm unit will soon have a
safe and dependabic water supply source just as farm units have been electrified by Rural
Eiectric  Administration programs. This study has not been directly concerned with
distribution of these waters but rather with the adequacy of supplv. A summary of these
needs is presented in table C—28,

13. WATER FOR IRRIGATION

Historically. there has been only a nominal amount of irrigation in the basin, with
normal rainfall patterns sufficing for economic crop production. However. as the pressures
for increasing production mount, it is believed that frrigation would increase since increased
production per acre and per farm unit would be required and larger farm umts tend to
make irrigation more of a prudent and profitable endeavor. In analyzing irrigation
requirements, the suitable soil types and destrable root moisture conditions were concluded
to be the dominant parameters. li was recognized that changes in technology and other
circumstances, differing from those estimated. could significantly attect future irrigation
practices. The amount of water projected to be required tor irrigation is summarized in
table C—-29,.

14. ELECTRIC GENERATING NEEDS

he demand for power is growing in the basin at a far greater rate than either the
population or the production. This rapid rate of zrowth is”attributable to several factors
namely. increasing use of electrical preducts in the home, industry and social institutions:
the increased  affluence of the populace: the desire of the populace to minimize
discomfiture: the increased use of clectrical products in order o obtain more usable time:
and the increasing use of clectrical products as a substitute tor manual lebor. Although

oo




TABLE C-28. PRESENT AND PROJECTED RURAL FARM DOMESTIC.
RURAL NON—-FARM DOMESTIC AND LIVESTOCK WATER NEEDS

Economic Economic Economic Economic  Economic Economic
subarea 1  subarea 2  subarea 3 subarea 4 subarea 5 subarea 6 Total
(million gallons per day)

Rural Farm Domesticl/

1960 6.54 8.92 2.79 4.85 202 11.44 36.66
1980 5.85 7.07 2.44 3.74 1.76 9.56 30.42
2000 4.74 5.31 1.88 2.73 1.42 733 23.39
2020 3.38 3.70 1.37 1.79 1.05 5.28 16.57
Rural Non-Farm Domesticl
1960 9.87 24.61 2.18 4.42 4.19 14.03 59.30
1980 12.16 30.84 3.02 6.39 5.14 18.51 76.06
2000 13.22 35.52 4.06 8.39 6.15 23.08 90.42
2020 13.57 38.59 5.06 9.87 6.90 26.84 100.83
Livestock
1960 9.00 11.44 3.27 6.01 3.98 15772 49.42
1980 10.98 15.83 5.41 8.42 6.66 19.74 67.04
2000 16.41 23.67 8.19 12.76 10.07 2035  100.45
2020 22.11 32.01 P2 17.32 13.67 39.65  135.88
Total
1960 25.41 44 97 8.24 15.28 10.29 41.19 145.38
1980 28.99 53.74 10.87 18.55 13.56 4781 173.52
2000 34.37 64.50 14.13 23.88 17.64 59.74 214.26
2020 39.06 74.30 17.55 28.98 21.62 .97  253.28

1/ Not served by municipal water systems.




TABLE C—29. ESTIMATED WATER FOR PRESENT AND
EXPECTED FUTURE IRRIGATION NEEDS

Estimated 1968 use 1980 2020
Economic Average Driest Average Dricst Average Driest
subarea year year year year year vear

(acre-feet)

1. East Fork White

and Patoka 1,900 3,200 3,150 5,350 6.050 10.400
2. West Fork White 900 1.51S 1,500 2550 2.760 4.750
3. Little Wabash 900 1.500 [.350 2300 3.000 5,200
4. Emarras and

Mid-Wabash (Ilinois) 1.750 3.000 2,700 4.600 4.300 7.200
5. Mid-Wabash (Indiana) 950 1,600 1400 2450 2.800 4 800
6. Upper Wabash 1.750 2.965 2800 4.800 5.900 10.100
TOTAL 8.150 13.780 12900 22.050 24 810 42 550

NOTI : Warer requirements for cach projection year are gross estimates which are based on 75 percent application efficiency
Does not include storage or abnormal transmission fosses.

there are many ways to cool electrical generating plants. the only ones in use today utihze
water for coofling, A sabstantial problem faces the clectrical gencrating industry st the
present time. This problem may be simply stated as “How can the future requirements for
electrical energy be met while at the same time minimizing the adverse effects on the
environment and minimizing stream thermal pollution?™ Reasonable solutions to this problem
must be found by reasonable people reasoning together. A summary of the clectrical energy
and instulled capacity needed to supply that energy is listed in table € 30.

At the present time the cooling for many of the cxisting plants in the basin utilizes
“once through™ water. The water, heated as it cools the generators, returns to the stream
or water course several degrees warmer and thus may have an adverse effect on the stream's
food chain support systems and perhaps on higher organisms. It has been determined that
there are only a few locations within the basin where there is sufficient stream flow to
support this kind of cooling in keeping with the established water quality standards. As
indicated in Appendix K. it is projected that future cooling wiil utilize the “evaporative
principle” whereby water is extracted from the stream and evaporated into the atmosphere.
Cooling ponds are somewhat a combination of “once through™ and evaporation principles
utilizing substantial quantitics of water; evaporating considerable; and recirculating the water
without its returning to the water course with temperatures in excess of those allowed by
the standards. The amount of makcup water projected to be required to satisfy the

electrical energy generation demands is shown in table C-31

15. WATER FOR PRESERVATION OF THE STREAM ENVIRONMENT

As the demands for consumptive use ol water increases the stream environments as
we know them today will deteriorate. As the population increases and more water s
extracted from the streams for municipal and industrial uses. for cooling purposes, for
agricultural uses, and for irrigation, less water will be available to support ind mamtaim the
stream environment. This reduced amount of water will be partucularly critical durmg times




TABLE C-30. PROJECTED ELECTRIC POWER REQUIREMENTS

WABASH POWER REGION

Power

Average
annual energy

subregion Energy Peak growth rate
(million kwh) (1,000 kw) (percent)
1965

I 186 45 —_
11 2.015 368 —
111 7.190 1,342 —
v 3,837 703 —
\% 3.051 577 —
VI 578 109 ——
VII 387 72 —
Vi 369 67 -

- TOTAL 17,613 3,283 —_

' 1980

F I 508 123 6.9
11 5,502 1,009 6.9
1 19,523 3,660 6.9
v 10.430 1.918 6.9
A 8,290 1.573 6.9

E VI 1,515 300 6.9
VIl 1,053 197 6.9

: Vil 1,005 183 6.9

;

E TOTAL 47,886 8.963 6.9

2000

[ 1.718 406 .3
I 18,631 3.336 6.3
Il 66,108 12,095 6.3
1A% 35,316 6,340 6.3
Y 28,068 5,199 5.3
VI 5.335 992 6.3
VII 3,568 652 6.3
VI 3.405 604 6.3
TOTAL 162,149 29,624 6.3

31
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TABLE C-30. PROJECTED ELECTRIC POWER REQUIREMENTS
WABASH POWER REGION (CONTINUED)

Average
Power annual energy
subregion Energy Peak growth rate -
(million kwh) (1,000 kw) (percent)
2020
3
I 4,309 1,010 4.7
I 46,703 8,299 4.7
11 165,717 30,092 4.7
A% 88,528 15,772 4.7
Vv 70.359 12,934 4.7
Vi 13,372 2,469 4.7
Vi 8,942 1,621 4.7
VIl 8,536 1,503 4.7
TOTAL 406,466 73,700 4.7
TABLE C-31. MAKEUP WATER REQUIRED
FOR STEAM-ELECTRIC GENERATION ;
Hydrologic Required acre-feet per year/ !
subbasin Present 1980 2020 3
Patoka River 189 16 —_ |
frast Fork White River 90 -
West Fork White River ke 15,883 138.092 |
Upper Wabash River 636 188 93.234 ’
Middle Wabash River 9.198 18.303 139,726
Embarras River - -
Little Wabash River 87 34
Lower Wabash River 119 35 63.70]
TOTAL 17,892 34 459 434753

1/ Amounts shown are evaporative losses incurred during power plant operation.




of drought, for then the greatest demands will be placed on the  stream  systen
During these periods which will be more severe and more prolonged by virtue of increased
demands on the stream’s water, the stream’s characteristic as a stream could be seriously
altered all fish life could be essentially eradicated, the plant life along the stream would
be altered and many of the amphibians would be lost. In order that consideration be given
to preventing such a catastrophe, the Plan Formulation Subcommittee has estimated the
flow needs required at key points to sustain a viable stream environment.

16. PRESERVATION AND ENHANCEMENT OF THE BASIN'S FOOD AND FIBER
PRODUCTIVE CAPABILITY

Historically, the Wabash Basin has had a dominant rural characteristic with
agricultural pursuits as the prime economic endeavor. With the demise of the “family farm”
there are strong indications of an emerging more industrial type agricultural economy. The
amount of land available within the basin is fixed. The trend toward greater urbanization
results in a withdrawal of land from agricultural production: thus placing relatively greater
demand on the remaining farmland. With the land available for production decreasing. and
the demand tor thod and fiber increasing the production per unit of farmland must be increased
To achieve this greater production capability several steps need to be taken:

a. Improve land fertility by improved crop practice and by artificial means.

b. Retain productive capability by adequate land treatment measures whereby
the fertile topsoil is retained at the point of need rather than being
transported to downstream points.

e. Improve soil moisture condition by drainage or irrigation where a
determination is made that crop production is the highest and best use of land.

d. Reduce urban intrusions into the most productive lands.

Present projections indicate that by about the year 2000 additional resource
development will be needed in the basin in order to help meet the national demand for
food and fiber. The present and projected future use of land is given in tables C 22 und
C=33.

17. PRESERVATION AND ENHANCEMENT OF THE BASIN'S FOREST RESOURCE
CAPABILITY

As the population of the basin increases, so will the need for forest goods and
services. The Basin’s forests have the potential for providing substantially more goods and
services than are being provided at the present time. To accomplish this will require that
better forest management be practiced on private lands. There needs to be an improved
balance between forest lands, farm lands and urban lands. There needs to be an improved
balance between forest lands, farm lands and urban lands. Contrary to the short time it
requires to convert lands to farm and urban uses. the time element required to develop a
forest is quite long. Thus, a more enlightened future forest planning program is necessitated.
Present forest acrewge is shown in table C—32 and is projected to remain relatively constant
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SECTION 1l — NET NEEDS AFTER IMPACT OF “GOING PROGRAM"

18.  GENERAL i

The needs as previously presented are premised on certain projects — Federal, state.
local and private, operable on 31 December 1968. Thus, the needs as previously presented
represent the net needs after the effects of the operating program have been subtracted.
Table C-—-34 indicates the operable projects.

In addition to the projects listed. there are a number of projects which we term the
“going program’. These ‘“going program” projects either became operable after 31
December 1968 or are authorized, approved, or under construction. A listing of these
projects is included in table C-35 along with those needs which they will satisfy.

19. FLOOD DAMAGE REDUCTION

Of particular concern are the flood damages that could be reduced by sound flood
plain management practices. At this stage in development of our flood prevention rationale
it appears that flood plain management would have the greatest impact on future urban
development. Consequently, the projected urban damages can be reduced in anticipation of E |
management techniques being effected. Table C- 36 depicts the flood damage picture after
implementation of the going program with sound  flood plain management, residual urban
damages for the 2020 time frame could reasonably be expected to be reduced by 25 to SO
percent.

PSS !

TABLE C- 34, WABASH RIVER BASIN WATER RESOURCES PROGRAM |
OPERABLE 31 DECEMBER 1968 {4

MAJOR RESERVOIRS

Cagles Mill Monroe Mississinewa
Mansfield Salamonie Huntington |

LEVEES AND LOCAL PROTECTION PROJECTS

Lyford Levee Unit 8 Vincennes
Gill Township Levee Unit S Indianapolis
Niblack Delphi Muncie
Brevoort Terre Haute

UPSTREAM WATERSHED PROJECTS

Elk Creek Little Wea Creek Prairie Creek
Boggs Creek French Lick Creck Upper Wabash




TABLE C—35. WABASH RIVER BASIN WATER RESOURCE PROGRAM

1968 GOING PROGRAM

Big Blue
Big Pine

Big Walnut
Clifty Creek

Anaerson
Levee Unit 3
Levee Unit |
Levee Unit 2
Levee Unit 3 & 4
Levee l'llll 9
Levee Unit 10
Shoals

Sugar Creek
Russell & Allison
Levee Unit 6
\\’.‘f'l\

(linten, Indiana

Upper Wabash

Rock Cr - Wells Co
Mill Cr - Fulton Co
Bachelor Run

Prairie Cr - Daviess Co
Lattas Creek

Mill Creek

MAJOR RESERVOIRS

Downeyville
Helm
Lafayette

LEVEES AND LOCAL PROTECTION PROJECTS

Deer Creck Prairie

Honey Creek

West Terre Haute

England Pond

Greenfield Bayou

Island Levee

Rochester and McCleary’s Bluff
Tri-Pond

Bonpas Creek

Fletcher & Sunshine Gardens
Levee Unit 2

Levee Unit |

Levee Unit 2

UPSTREAM WATERSHED PRQJECTS

Indian Creek

Prides Creek

Stucker Fork

DeWitt Creek

Twin RushCreek
Upper Big Blue River
West Boggs Creek

Lincoln
Louisville
Patoka

Levee Unit |
Levee Unit
Levee Unit
Levee Unit
Levee Unit 17
McGinnis
New Harmony
Raccoon
Shufflebarger
Orlcans
Mount Carmel
Marion

~J] = B

Busseron Creek
Ki\.‘kd[‘(‘\‘l Creck
Prairie Cr — Vigo C¢
Little Raccoon Creck
Scattering Fork
Seven Mile Creek

R
-
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. SECTION IV — ALTERNATIVE MEANS OF MEETING NET NEEDS

20. GENERAL

In developing a plan to meet anticipated needs, a myriad of alternative means must
be considered. These alternative means, ranging from doing nothing to rather sophisticated
systems. need to be costed as if the needs were to be met by single-purpose solutions. In
eeneral. the alternatives fall into several categories which are listed below:

a. Do Nothing

All too often when a need is anticipated the first inclination is to develop sonie
kind of a “glamorous solution™ whereas that apparent solution may create more problems
for the future than it solves. Therefore, it may be that for certain kinds of nceds “doing
nothing™ may be the most efficient solution. However. for other kinds of needs
particularly where the needs are physically satisfying as contrasted to spiritually satistying.
“doing nothing™ is seldom, if ever, a viable alternative. For example, where the avalabie
water s insutficient to meet the domestic and industrial water needs of an arca “doing
nothing™ is not a relevant alternative. Some means must be developed to bring the needed
water to the point of need or to relocate the populace, or part of it. to where there is
sutficient water and other resources so that the populace might live meanmgtully.

b. Long Term Logic

In any planning for the use of natural resources to meet the need for a growing
populace one is confronted with the realization that at some time there must be « limict on
the number of people that the resource base can sustain. However, it is difficult for the
natural resource planner to come to grips with population controls. This problem transcends
many disciplines and institutions and goes to the heart of “individual preference™. Although
we recognize the necessity of population controls in the world, the nation and the basin.
we have addressed ourselves to meeting the needs of the projected population for fifty
vears ahead. For a meaningful population control program to be effected it must first be
established for the World and the Nation and the Wabash Basin fitted into that broad
program. It will not be easy for it grates on the sensitivity of free institutions and
individuals in many ways. However, it must be done for even with excellent foresight.
optimum use of the resource base, scientific and technological advances, the supportive
needs of an ever increasing populace will outstrip the available natural resource base at
come time. We are convinced that everything we are planning and doing today is only
temporary il the following measures are not effected for the long term.

(1) Population Control. Population growth nceds to be kept i harmon
with the available natural resource base and the availability of nature to renew that

i
11

(2) Resource Recycling. Technology needs to be applied to recycling
of basic natural resources rather than  continuing to deplete the basic natural resources base
Much of our present effort goes into “‘curing the disease™ rather than “correcting the
anse’”. For example we properly are concerned with “waste treatment™ as a mecans of
improving water quality. However, wastes as we know them are not wastes at all but rathei
4 misplaced resource with a tremendous capability to benefit mankind it recycied properly.
Another example lies in the low efficiency involved in the production of clectrical encrgy.
Present technology only allows us to extract about 40 percent of the energy in fossil fuels with
the remamder being lost as a benefit to mankind. We need to cither improve the efficiency




of electrical generating plants or determine how to efficiently use the unused energy. This
would reduce the extraction of the relatively non-replaceable fossil fuel (or nuclear material)
and reduce the input of heat energy into the atmosphere and water courses.

(3) Population Demand. With a fixed capability of the natural resource
base to withstand population pressures at any given location. excess population pressures
can stress the base beyond its assimilative capability. If the projected population growth

is more evenly distributed the ability of the resource base to assimilate the load is
significantly increased. It is a fact that any structure can withstand a greater load if the
load is distributed rather than concentrated. We should apply this knowledge by
encouraging population dispersal thereby assuring that the atmosphere and water courses can
better assimilate those by-products of man’s endeavors after maximum elimination of the
undesirable by-products at their source

21, STRUCTURAL MODIFICATIONS

Irrespective of any and all of the other alternatives, structural modification must be
effected if the fixed resource base is to adjust to meet man’s numbers. needs and desires.
Structural modifications usually involve a rearranging of basic resources. Structural
modifications whether a dam, channel work, levee. parks or scwage treatment plants
represent man’s endeavor to aid nature in doing what nature could do by itself if man were
not accelerating his demands on nature faster than nature can adjust to accommodate man
and man’s needs. Structural modifications while neither the “panacea™ nor “bug-a-boo™ that
are claimed by some are necessary if  most efficient use is to be made of replaceable
resources. The structural modifications considered in this study are discussed in the
following paragraphs for cach category of water and water related needs.

a. Municipal and Industrial Water Supply
There are several basic alternatives which are considered to meet present and future
needs.
(1) Storage of Water. Storage of water — whether in lakes and ponds. or
in geologic formations provides a mechanism wherein excess water is “banked™ until

needed. Such storage has a dampening effect on both floods and droughts. The Wabash
Basin has historically received about forty inches of precipitation each vear. The runoft
from this forty inches amounts to an average of about thirteen inches with the remainder
being ac.orbed by plants. soil and :tmosphere. Thus, only about one-third of the moisture
that falls on the basin is useable for surface storage purposes and for dampening out the
extreme low (drought) flows. Municipal and industrial water uses must be carefully considered
lest the by-products of man’s endeavors leave the water unuseable for the other
purposes without an undue amount of corrective treatment. Storage can be effccted in
multiple purpose projects or in single purpose structures for municipal and industrial use
Multiple purpose structures are considered superior to single purpose structures since a
greater resource use benefiting more people is possible. Thus in plan formulation multiple
purpose structures were accorded a preferred position to single purpose structures.

(2) Ground Water. Where available in adequate quantity and quality. the
use of ground water to meet municipal and industrial water supply needs was alwavs
considered. This takes the form of developing new ground water aquifers or expanding the
use of presently developed aquifers. The use of ground water was concluded to be a
“realistic” alternative only when that which was withdrawn could be replaced. This
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replacement mayv be cither through normal infiltration processes or by artificial (pumping)
processes. Artificial recharge necessitates a dam or similar structure whereby a supply for
recharge can be obtained. Thus artificial recharge storage water in the voids within the crust
of the carth., can be compared with surface storage in a reservoir or lake. Normal
infiltration or recharge takes place through seepage from both the earth’s land surface and
from water courses. In keeping with the principle of “retaining options™ where it was not
concluded that the water withdrawn could be replaced. other alternatives were considered.
Ihe subcommittee was concerned lest water withdrawn from ground aquifers would exceed
replenishment rates and would cause lower water tables and significant changes in soil
moisture conditions which among other things could radically alter the ecology of the
affected arca. We were greatly concerned with the lack of our present ability to predict
what the total cost would be by overuse of the ground water resource. We were equally
concerned that we should make optimum use of ground water and it was therefor given
prime priorityv in meeting many municipal and industrial water supply needs.

(3) Regional Systems. A number of opportunities exist for communitics
to share in a system development for supplying and distributing water which would
collectively be more efficient than each community operating independently. In a number
ot cases the most efficient thing for a community to do would be to buy water from
neighboring communities which have an adequate source of supply. Our thinking regarding
regional systems is in its infancy and the potentials are limited only by our imagination and
initiative in furthering its use. In the future. large regional municipal and industrial water
supplv systems could be similar to electrical power grids in use at the present time. Such
regionalized systems could minimize the adverse effects of localized drought conditions und
minimize the reserves that must be maintained as insurance against droughts. In order for
recjional systems to be maximally effective, legislative constraints against interbasiy transters

waters would have to be relaxed. Unquestioned legislative constraints bias our thinkine
lude due consideration of regiional svstems which may be in the public mterest.
(4) Water Reuse. Rcuse of water has become a viable alternutine with
nt advances in technology, even though only on a small scale and at high cost 1l for
tomiestic consumption. Reuse of treated wastewaters for industrial process water 15 now
fact in the Wabash River basin. We fully expect the reclamation and reuse of wastewaters
tor both domestic and industrial use to become more attractive in water-short areas prier to
2020, However, water reuse was not contemplated as one of the water supply alternatives
Wabash River basin through the period of study. Later in the century. the use of
cclaimed wastewaters may become more attractive as some areas approach the end to an
inexpensive supply. Until that time, there is merit in developing the more inexpensive
sources, both because they are economical and because their use keeps open all options for
wvater supply. Water reuse then will provide for adequate supply far beyvond the study
peniod. Adequate health safeguards including fail-safe systems also pose a restriction on
domestic water reuse.
(5) Summary. A summary of the specific alternatives considered for cach
ihbasin is presented in table C-37.

b. Water Quality Control

F'he alternatives considered here consist of those methods which could contribute to
mecting the established water quality standards. The specific measures are listed below

(1) Advanced Waste Treatment. As used in our deliberations. normul
wuste treatment was defined as primary and secondary treatment plus chlorination of the
‘[fluent. These processes were projected to effect a 90 percent BOD removal plus other
beneticial effects. When such normal waste treatment would not result in meeting the water
quality  standards  of the receiving stream advanced waste treatment measures were

msidered. This additional treatment was nomenclatured as 95 percent. 97 percent. and 98
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percent treatment which is premised on the BOD removal parameter and does not indicate
the other parameters inherent in the processes achieving the indicated degree of BOD
removal. This alternative is considered applicable only to collectable pollutants and other
methods which need to be considered tor uncollected pollutants.

2) Flow Augmentation. [low augmentation was considered as  an
alternative to advanced waste treatment but only after adequate treatment at the source
(secondary treatment plus chlorination of the effluent). We did not consider flow
augmentation as a viable substitute for treatment at the source or point of waste discharge
into the water course. Flow augmentation was considered and costed as an alternate to
advanced waste treatment and in combination with various degress of treatment. We were
concerned with achieving the lcast costly means of meeting water quality standards by
either a single alternative or a combination of alternatives. In general, it was found that
flow augmentation was most efficient only when it would contribute to meeting the
standards for more than one community.

(3) Dilution. Dilution was considered as a means of meeting water
quality standards only when the pollutants to be diluted are relatively uncollectable. We
concluded that dilution was viable for agricultural pollutants such as nutrients  and  dis-
solved solids which wind their way into the water courses even though maximum cffort
has been effected at the source to prevent their induction 1o the water course. Dilution ol
water would need to be provided from storage structures or from ground water sources.

(4) Regional Systems. In many instances Regional Treatment Plants can
be effective in providing the quality of desired stream flows in an economically efficient
manner. A number of small communities may convert or combine with larger communitios
to provide advanced treatment morc efficiently than they could acting independentiv attes
some degree of treatment has been provided at the point or near the point of collection
Small communities often lack the financial resources to construct and efficiently operaic
sophisticated treatment plants that are required to meet water quality standards. Regional
waste water treatment systems operating in harmony with regional water supply svstems
have the potential of providing a total regional water management system

c. Flood Damage Reduction

Flood damage reduction is applicable both to existing developments and land use as
well as to those future developments on flood plain lands. There were three (v
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