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APPENDIX M

PLAN FORMULATION

SECTION I - INTRODUCTION

1. PURPOSE

/

f“§ The purpose of this appendix is to present the policies, stan-
dards and procedures used in the formulation and selection of the in-
dividual projects recommended for development in the Big Muddy River,
Illinois, Basin. The basin plan is designed to meet the present and
projected water-related, land-related, and socio-environmental needs
for the next 50 years. These needs include flood control, drainage,
land treatment to minimize erosion and sediment losses, low-flow aug-
mentation, water-and land-related outdoor recreation, wildlife
conservation and quality improvement of stream fisheries, redevelop-
ment of the area's economic structure, and environmental quality con-
trol. The plan is developed in sufficient detail to serve as the
basis for obtaining congressional authorization of those projects
required within the next 10-15 years, as well as providing a flexible
framework for long-range development and growth, <=

2. SCOPE

a. General. The basic objective in formulating the plan of
improvement was to provide the best use, or combination of uses,
of water and land resources to meet all foreseeable short- and long-
term needs. Before this objective could be achieved, however, the
needs had to be defined relative to the basin's role and contribu-
tion for meeting stated national and regional objectives. This
first level of consideration would, in turn, establish a secomd
level framework within which the functional relationship of any
proposed development could be compared.

b. First level of consideration. The Big Muddy River Basin is
part of one of 16 planning areas that comprise the Upper Mississippi
River Basin. This latter geographic unit has been defined by the
Office of Business and Economics, Department of Commerce, as one of
16 continental demographic and economic regions established to facil-
itate the nation's planning and development. While the studies for
the two basins - Upper Mississippi River (Type I) and the Big Muddy
River (Type I1) - were both authorized and funded somewhat concurrently,
the detailed evaluation for the Type II study was delayed until the
basic regional framework had been established. This insured that any
selected plan of improvement concerning local resource use would prop-
erly contribute to an accepted regional plan of development reflecting
national and regional goals. The regional evaluation was governed by
two basic objectives:




(1) The national objective which strives to increase national
income through investments in those water-and land-resource devel-
opments which are also responsive to the commitment for enhancing
both the environmental quality and social well-being; and,

(2) The regional objective which requires that the resource
developments provide the allocated share of the national needs, but
within a framework of regional viewpoints and physical constraints.

The regional analysis established a framework for resource commit-
ments. It was the result of an interrelated evaluation, balancing
the region's objectives and its relative service-market relation-
ship to the nation and national objective of maximum economic effi-
ciency and human satisfaction. In all cases, the product or service
output was analyzed to insure a positive economic contribution and
not a redistribution or shift-share of fhe national market. The
regional pattern of development was expressed in terms of projected
population and industrial characteristics. The conclusions were
based on such considerations as resource capability, preemptive

use or competitive market value of resource commitment per sub-
regional planning area, local needs, personal income, and population
growth patterns. All of these analytical considerations reflected
the region's individual subplanning area characteristics and the
various States' proposals for development.

c. Second level of consideration. Based on the foregoing, it
was recognized that the plan formulation procedures utilized in
this Type II study had a basic constraint, i.e., the area's allo-
cated (disaggregated) share of the region's service-market role
and the demographic and economic distribution pattern. However,
it was assumed that the framework of need and output was flexible;
that adjustments could be made to reflect a maximization (economic
efficiency) of resource commitment; and action programs could be
formulated to satisfy specific resource deficiencies from other
subregional planning areas, provided a comparable service-market
relationship was maintained. Thus, the plan formulation process
for this basin study was simply divided into a two-step procedure:

(1) To provide the projected resource development and economic
requirements established by the national and regional objectives;

and,

(2) To insure that the level of need satisfaction provided
included aesthetic and socio-environmental considerations.




This procedure requires that all projects, Federal and non-Federal,
constructed, under construction, or planned, be considered in the
planning process. Furthermore, tt becomes mandatory that the per-
formance standard or output be balanced against the desires for
social change and the need for environmental control.

3. RELATIONSHIP TO OTHER APPENDICES

The analytical procedures and conclusions presented in this appen-
dix were based on the physical and socio-economic data established
in the other 13 appendices that represent the total multi-disciplinary
input for this study. To assure the successful development of a
fully correlated and comprehensive basin plan, the formulative and
selective procedures were prepared under the supervision of a Plan
Formulation Work Committee composed of representatives from selected
agencies. TABLE 1 lists the various appendices and the agencies
with primary responsibility for their preparation. TABLE 2 lists
the various Federal and State agencies and local entities that par-
ticipated in the formulation of the basin plan.

4. EXISTING PROJECTS

Water- and land-related improvements developed by Federal and
non-Federal interests are scattered throughout the basin and gener-

ally have been built for restrictive and special usage. The most
significant of these projects are summated in TABLE 3. The tabula-

tion is confined to only the five counties, the major portions of
which are located within the basin boundaries. No attempt has been
made to list all projects. Rather, coverage is limited to those
projects which have a significant impact on the demands, needs, and
potential development of the area's water and land resources. More
detailed coverage is presented in the various supporting appendices.
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Appendix

TABLE M-1

Appendices

Title

Climatology, Meteorology, &
Surface Water Hydrology

‘Availability of Groundwater
Mineral Resources
Fluvial Sediment

Water Use and Stream Quality

Flood Control and Drainage

Navigation

Recreation
Part 1 - Natural, Histor-
icel and Archaeological
Resources

Part 2 - Water-Oriented
Outdoor Recreation

Fish and Wildlife Conservation
Power

Agriculture

Economic Base Survey

Plan Formulation

Benefit Evaluation

Responsible Agency

Corps of Engineers

Geological Survey
Bureau of Mines
Corps of Engineers

Federal Water Pollution
Control Administration *

Corps of Engineers

Corps of Engineers
National Park Service
Bureau of Outdoor Rec-
reation

Fish and Wildlife Service
Federal Power Commission
Soil Conservation Service
Corps of Engineers

Corps of Engineers

Corps of Engineers

* Effective 2 December 1970, part of Region V, Water Quality Office,
U, S, Environmental Protection Agency.




TABLE M-2

Plan formulation committee

Members

1, Department of Agriculture
2. Department of Army

3. Department of Commerce

4. Federal Power Commission

5. Department of Interior

6., State of Illinoi;

7. Local interestg

Participants
Soil Conservation Service
Corps of Engineers

Environmental Sciences Service
Administration

Federal Power Commission
a. Regional Coordinator

b. Federal Water Pollution
Control Administration

c. Bureau of Outdoor Recreation

d. Bureau of Sport Fisheries and
Wildlife

Department of Business and Economic
Development

Greater Egypt Regional Planning and
Development Commission

Rend Lake Conservancy District
(associate)

Kinkaid-Reeds Creek Conservancy
District (associate)

ssmimbbod i



TABLE M-3

Existing resource developments

Water Land (1) Total Purpose (2)
County and Project Acres Acres Acres Served
1. Franklin County
Rend Lake - 18,900 20,760 39,660 (3)
(under construction)
West Frankfort New Res. 200 ---- 200 Rec, F&W, WS
Lake Moses 170 ---- 170 Rec, F&W, WS
West Frankfort Old Res. 150 -—-- 150 Rec, F&W, WS
Club Waters - 5 160 -——-- 160 Rec, F&W
2. Jackson County (5)
Kinkaid Lake - 2,700 2708 5,400 Rec, FC, WS, Faw
(under construction)
Lake Murphysboro State Park 170 740 910 Rec, F&W
Carbondale City Lake 140 ———— 140 Rec, F&W, WS
Club Waters - 5 140 ———— 140 Rec, F&W
Giant City State Park rm- 1,800 1,800 Rec, F&W
Oakwood Bottoms Greentree Res. - 2,600 2,600 Rec, F&W
Cedar Crk. Res. No. 1 (4) 160 ——-- 160  F&W, WS,FC
Cedar Crk. Res. No. 2 (4) 1,060 200 1,260 Rec, F&W, WS, FC
3. Jefferson County
Mt. Vernon State Game Farm 10 590 600 Rec, F&W
Miller Lake 140 --—-- 140 Rec, F&W
Mt. Vernon Reservoir 130 ——- 130 Rec, F&W, WS
Bluford Rod & Gun Club 100 --- 100 Rec, F&W
4. Perry County
DuwQuoin State Fairgrounds ——— 1,400 1,400 Rec
DuQuoin Reservoir 320 ---- 320 Rec, F&W, WS
Pinckneyville Reservoir 170 --—- 170 Rec, F&W. WS
5. Williamson County (5)
Crab Orchard National Wildlife G 13,610 22,390 Rec, F&W
Re fuge
Crab Orchard Lake 6,970 ———- - Rec, F&W,WS
Little Grassy Lake 1,000 ———— ———- Rec, F&W
Devil's Kitchen Lake 810 ---- “--- Rec, F&W
Lake of Egypt - 2,400 - 2,400 Rec, F&W,WS
(also Johnson County)
Club Waters - 14 160 ———— 160 Rec, F&W
Marion Reservoir 130 “——- 130 F&W , WS
6




Note

Note

Note

Note

Note

(1)

(2)

3)

(4)

(5)

TABLE M-3 (cont'd)

Existing resource developments

Land acreage listed only when considered to be one of the
basic resources involved.

Abbreviations used:
Rec - general recreation water and/or land related;
F&W - fish and/or wildlife conservation;
WS =~ water supply;
FC - flood control,

Rend Lake ~ Rec, F&W, WS, FC, low-flow augmentation (water
quality), area redevelopment.

Approved by the Governor, State of Illinois, for comstruc-
tion under Public Law 566. Construction contingent upon
local participation.

Located within this county is a portion of the 29,560 acres
of Shawnee National Forest lands lying within the basin
boundaries.




SECTION II - BASIN NEEDS

5. PLANNING ENVIRONMENT

a. Description. The Big Muddy River Basin embracee major por-
tions of Franklin, Jackson, Jefferson, Perry and Wiliiamson Counties
and small portions of Hamilton, Johnson, Marion, Randolph, Union
and Washington Counties. The basin contains scme 2,375 square miles
and is essentially rectangular in shape, having a median length of
72 miles and an average width of 33 miles. The topography is charac-
terized by gently undulating hills in the north and west; low relief,
wide valleys, and well developed upland drainage system in the east;
and more rugged well-defined hills and velleys in the souti. Local
topographic relief seldom exceeds 100 feet with elevations ranging
from 220 to 860 feet sbove mean sea level. A map of the basin is
shown on PLATE 1.

b. Climatology, hydrology, and hydraulic characteristics. The

<in area has a climate that {s typical of the mid-Mississippi River
Region. The winters are relatively mild while the summers are commoanly
warm-to-hot and usually humid. Mean annuel temperature {s approx-
imately 609 Fahrenheit with extremes of 114 to -20° having been recorded.
July is the warmest month and January is the goldest month, with mean
monthly temperatures equivalent to 78° and 36 , respectively. Due to
the moderate temperatures, the area has a frost-free growing season of
some 190-200 days. Average annual rainfall in the basin is about 42
inches as compared to the United States average of some 30 inches, with
extremes of 65 and 29 inches having been recorded. Average annusl snow-
fall is about 13 inches Average annual runoff for the period of record
represents about 11.5 to 13.0 {inches average depth over the drainage
area, or about 1,500,000 acre-feet. The drainage system consists of
the main stem of the Big Muddy River and its five principal tributaries:
Beaucoup Creek, Crab Orchard Creek, Little Muddy, Middle Fork, and
Casey Fork. The basin has been divided {nto 15 major tributary areas
or watersheds based on topographic and hydraulic considerations. The
15 watersheds are shown on PLATE 2. Stream flow data on the Big Muddy
has been collected intermittently from 1908 to date. The Plumfield
gage on the main stem, which has a drainage area of 785 square miles,
was selected as the control or reference gage #ince it has the longest
period of record and was also representative of the basin's flow pat-
tern and vield. During the period of record, extending from 1916 to
1965, Plumfield gage has recorded a mean discharge of 713 c.f.s. with
a maximum and minimum flow of 43,500 and O, respectively. Lw-flow
characteristics indicate an annual critical 7-day low-flow ‘veraging
2 c.f.s. or less per day in 25 of the 50 years of record. Annual yield
in acre-feet for the Plumficld gage has equaled or exceeded 513,000,
50 percent of the time; 170,000, 90 percent of the time; and, 63,000,
95 percent of the time.
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c. Land use. There are approximately 1,520,000 acres within
the basin area of which approximately 52 percent is in croplands,
13 percent in pasture, 18 percent in forest lands, and 17 percent
in other uses. Approximately 317,000 acres, or about 21 percent
of the basin area, is located in the flood plains with 52 percent
in agricultural production, and the remaining 48 percent essentially
in woodlands. Some 29,560 acres of the Shawnee National Forest is
included in that part of Jackson, Williamson, and Union counties
located within the Big Muddy River Basin. A breakdown of the land
use in each of the 15 watersheds is shown in TABLE 4.

d. Mineral resources. Principal mineral resources found in
the basin are coal, petroleum, sand and gravel, clay and shale, and
stone. The first two are actively under production and generally
shipped to markets outside the basin. Sand and gravel and stone
outputs are generally limited to the needs of the local area in
which they are produced. As far as is known, there has been no
commercial mining of clay and shale since 1953. Both strip and
underground mining methods are used in the production of coal.
Strip mining began in the basin about 1910 and is still used today.
With the advent of improved design and development of large earth-
moving equipment, strip mining accounted for some 33 percent of
the basin's 1960 total coal production. Secondary recovery methods,
involving water pumped under pressure through properly located in-
put wells, accounted for 23 percent of the basin's 1960 crude oil
production.

e. Natural environment. Because of its climatic make-up and
its geographical location, the basin has mixed species of flora
and fauna, which are representative of both northern and southern
climates, and also contribute to an environment conducive to out-
door pursuits. Native to this basin is a remarkable array of
animal life. Of the 59 species listed as native to Illinois, 46
can be found within the drainage area. A variety of migratory
waterfowl, including several species of geese and ducks, is also
common to this area, which is_part of the Mississippi Flyway. Due
to sediment and other pollutants, most of the streams in the basin
are dominated by rough fish. However, where water quality is better,
especially in the man-made improvements, the predominant species
include game fish. Moderate temperatures in the spring and fall
tend to promote a recreational season extending from 1 April through
30 November, which is well beyond the traditional 3-month period
common in the northern region of the State. Concentrated within
this 8-month period are the peak demands for general recreation,
fishing, and selected hunting. While these pursuits are complemen-
tary and concurrent, their peak demands occur at different times.
Peak demand for general activities such as boating, camping, pic-
nicking, swimming and hiking is from 15 April through 15 September,
and for fishing from 1 April through 15 June and from 15 September
through October. Hunting demands vary depending upon the species
being sought, but they are generally the heaviest during the late
fall and winter months, 15 October through February.
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. TABLE M-4
LAND USE BY WATERSHED
(ACRES)
k7 Crop- Pasture- Forest- Other

k3 Watershed land land land Land 1/ Total
; No. 1 Lower Big Muddy 22,010 7,600 21,830 23,700 75,140
No. 2 Cedar Creek 15,120 4,820 13,130 10,450 43,520
No. 3 Kinkaid 16,940 5,330 13,960 4,730 40,960
. No. 4 Lower Beaucoup 31,420 9,840 21,210 2,800 65,280
| No. 5 Galum Creek 62,330 13,590 15,050 13,350 104,320
5 No. 6 Upper Beaucoup 128,625 21,885 24,830 22,200 197,540
t No. 7 Crab Orchard 62,730 20,420 36,200 66,670 186,020
1"' No. 8 Little Muddy 107,680 23,700 30,810 20,190 182,380
No. 9 Central Big Muddy 58,950 11,780 22,290 9,380 102,400
% No. 10 Hurricane Creek 7,900 2,290 3,360 1,810 15,360
j No. 11 Lake & Pond 34,180 9,150 14,020 7,290 64,640
No. 12 Middle Fork 85,380 24,150 22,170 21,040 152,740
No. 13 Gun Creek 17,310 4,680 4,890 4,480 31,360
r 4 No. 14 Upper Big Muddy 84,120 25,580 17,870 26,450 154,020
4 No. 15 Casey Fork 54,030 18,930 11,760 19,600 104,320
TOTAL: acres 788,735 203,745 273,380 254,140 1,520,000
percent 52 13 18 17 100

1/ Includes urban, industrial areas, State and Federal lands (including 63,030 acres
T  of public-owned forests), farmsteads, roads, and other miscellaneous land.
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6. FRAMEWORK FOR NEED EVALUATION

The Big Muddy River Basin is essentially rural in character,
moderately populated, and contains few urban areas of large size.
Employment in mining and agriculture, historically the two prin-
cipal industries, has steadily declined. Out-migration has been
experienced in the three and one-half decades since 1930. Unem-
ployment rates historically have been high, and the Federal and
State governments have worked with local interests to improve the
area's economic situation. Specific Federal water-related input
to the basin's economic redevelopment was initiated when the U, S.
Congress authorized construction of the Rend Lake Dam and Reser-
voir by the Corps of Engineers. The evaluation of this multiple-
purpose reservoir recognized the area's redevelopment as a legit-
imate project purpose, the worth of which reflected the value of
water-related developments in reorienting the local economic struc-
ture, Furthermore, the State of Illinois, in cooperation with the
U. S. Forest Service, has initiated construction of Kinkaid Lake,

a multiple-purpose project, to meet a portion of the area's future
needs. This reservoir is in addition to previous State assistance
provided in construction of other local flood control and drainage
projects. At the same time, the five local counties in the study
area have joined together to form a regional planning group known

as The Greater Egypt Regional Planning and Development Commission.
Four of the five counties have already established and adopted a
land-use plan that will insure a proper framework for development.

A land-use plan for the fifth county, Jefferson County, was com-
pleted in May 1970, but has not yet been approved. The State

of Illinois, particularly through its Southern Regional Office of

the Department of Business and Economic Development, has been work-
ing very closely with local interests in an effort to stabilize the
economic structure and reverse the trends of out-migration. While
success has been slow, the area has now progressed to a level of
public awareness and capability to insure continued progress. How-
ever, it still lacks certain resource inputs required to attain the
basin's target level of economic development. To properly estimate
this level of future development, an economic base survey was made

of the five core counties and the eight peripheral counties. These
counties comprise a major part of southern Illinois, an area which
the State tends to treat as a total economic subregion. The economic
forecast was developed from an analysis of three economic indicators:
population, employment, and personal income, Projections of these
indicators were compared to those contained in the Upper Mississippi
River Comprehensive Basin Study (Type I); and appropriate adjust-
ments made to reflect the Big Muddy's economic standing relative to
both the regional and national projections and objectives. The
short- and long-range demands for products and services associated
with the basin resources were then evaluated, based on and within the
framework of these three indices. This analysis was divided into
three categories: water-related resources, land-related resources,
and socio-environmental considerations. This approach permitted sub-
sequent planning objectives to be more realistically defined and
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permitted formulations of projects, or groups of projects, to be
more comprehensive and responsive to needs. In all cases, the
projected demands for various products and services were compared
to the effective supply of existing and authorized projects, either
under construction or in preconstruction planning. This compara-
tive evaluation then identified the following needs as requirding
some form of action program.

7. TFLOOD CONTROL

To properly evaluate the flood water damages, it was recognized
that a prototype study of a '"typical" .yatershed(s) would be required
in order to obtain a meaningful analysis. However, before this
could be accomplished, it was necessary to ascertain the degree of
effective flood control that would warrant a detailed study. Pre-
liminary hydraulic evaluations indicated that control of the major
(rarer) flood flows was not effective in output or level of need
satisfaction; that the number of acres affected, either in terms
of depth or duration of flooding, did not significantly differ per
increment of flood decapitation studied. Therefore, the damage
evaluation did not consider the total 317,000 acres in the flood
plains. Instead, the prototype studies were confined to that por-
tion of the flood plain that included about 156,900 acres inundated
on the average of once every 50 years. Of this amount, approx-
imately 42,700 acres are afforded some degree of flood damage re-
duction from reservoirs, either constructed or under construction.
Included in the latter category are 37,300 acres on the main stem
of the Big Muddy River below the Corps' Rend Lake Reservoir; 5,200
acres on the lower Crab Orchard Creek, downstream from the Crab
Orchard Reservoir and operated by the U. S. Fish and Wildlife Ser-
vice; and 200 acres on Kinkaid Creek below the Kinkaid Reservoir
now under construction on a cooperative basis by the State of Illinois
and the U. S, Forest Service. The remaining 114,200 acres, located
mostly in the tributary watersheds, were studied to determine what
measures might be provided to alleviate flood damage losses. Flood-
ing on the tributaries occurs on an average of once every year, fre-
quently resulting in moderate-to-severe damages to the agricultural
acreage. The flood problems are further intensified by excessive
periods of inundation and the frequency of minor floods occurring
during the growing season. Damage to agricultural acreage in the
bottom lands consists of destruction of crops, reduced crop yields,
lower crop quality, and increased costs of production., Other losses
include damages to roads, farm improvements, bridges, and some urban
property. Most urban properties are located at higher elevations,
and thus are subject to less frequent flooding. Current flood damage
to the developments in the flood plain are estimated to be $1,466,000
annually. A breakdown of the present land use and estimates of dam-
age sustained on that portion of the flood plain studied is shown in
TABLE 5. While economic projections presented in APPENDIX L
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TABLE M-5
FLOOD PLAIN LAND USE AND DAMAGES
Acreage
Cropland, pas- Estimated

| ture and Forest average
| Damage area idle land & misc. Total ann, damage
g No. 1 & 9 Big Muddy (1) 14,100 23,200(2) 37,300 $ 174,100(3)

No. 2 Cedar Creek 400 1,000 1,400 8,500

No. 3 Kinkaid Creek 100 100 200 3,400

No. & Lower Beaucoup 9,300 5,100 14,400 26,400

No. 5 Galum Creek 4,400 3,700 8,100 93, 500

No. 6 Upper Beaucoup 6,300 6,800 13,100 169,000

No. 7a. Upper Crab Orchard 3,500 3,800(4) 7,300 60,600(5)

No. 7b. Lower Crab Orchard 2,500 2,700 5,200 27,400

No. 8 Little Muddy 11,200 15,400 26,600 190, 500

No. 10 Hurricane Creek 400 400 800 4,600

No. 11 Lake and Pond 1,500 1,100 2,600 18,800

No. 12 Middle Fork 10,200 10, 500(6) 20,700 228,000(7) |

;

No. 13  Gun Creek 800 100 900 28,600

No. 14 Upper Big Muddy 7,000 3,500 10, 500 253,800

No. 15 Casey Fork 6,400 1,400 7,800 178,600 {

1

} TOTALS 78,100 78,800 156,900 $1,465,800 f

(1) Big Muddy River flood plain downstream Rend Lake Dam and includes estimated

average annual damage.
(2) 1Includes approximately 70 acres of urban area.
(3) Includes some $27,300 urban damage to Murphysboro, Blairsville, Hurst, Herrin,
and Royalton.

(4) 1Includes approximately 20 acres of urban area.

(5) Includes some $15,400 urban damage to Marion.
] (6) Includes approximately 10 acres of urban area.

(7) 1Includes some $700 urban damage to West Frankfort,
r
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forecasted a decline in both farm population and related employ-
ment, an accruing increase in real income per capita is to be ex~
pected. This increase is predicated on an expected transition to
larger farming units and greater investments per farm business,
both required to attain the increased production necessary to
counteract the cost-price squeeze. However, the forecasted in-
crease in real income is a statistical result that does not truly
reflect the need to enhance the economic efficiency or the compe-
titive economic standing of the individual farm family. The farm-
er's real income, the retained profit margin and the relative income
standing of the individual farmer per unit output of production has
declined to the point where various types of water resource devel-
opments are required to help increase his production efficiency.
This, in turn, would stabilize the industry and retain a labor
component that otherwise, through outmigration, might become an
underemployed or underutilized resource in another labor market.
Furthermore, the need for minimizing the more frequent losses is
necessary if the basin's relative production role in the regional
and national food and fiber markets is to be maintained. A more
detailed presefitation may be found in APPENDIX F.

8. DRAINAGE

This basin has been identified as the most underdeveloped area
in the State of Illinois with respect to drainage improvements.
There are approximately 661,000 acres of agricultural wet land in the
basin. Of this amount approximately 294,000 acres  both in the
bottomlands and areas adjacent to the flood plain, were identified
as warranting drainage improvement. A breakdown of these acreages
by watershed is presented in TABLE 6. Contributing to these condi-
tions are such factors as type of soil, the lack of sufficient topo-
graphic relief, and insufficient channel capacity. Generally, the
Big Muddy River and most of the principal tributaries have neither
the capacity nor the slope necessary to provide adequate outlets
and permit installation of on-farm drainage systems. Poor drainage
produces high water tables, prohibits development of the crop and
pasture lands, restricts the choice of crop distribution and rota-
tion, delays optimum planting, and increases production costs be-
cause of frequent replanting and delayed harvest. As a consequence,
yields and economic returns from present crop lands are substantially
below what could be obtained if adequate drainage were provided.
Some form of channel improvement or rehabilitation is needed before
the wet agricultural areas can be brought into more effective pro-
duction. Additional information is presented in APPENDICES F AND
K.
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TABLE M-6

MAXIMUM NEEDS FOR DRAINAGE IMPROVEMENT

~ Flood plain Nonflood plain
Watershed (acres) (acres)
No. 1 Lower Big Muddy Ll 1,970 1/ 2/
No. 2 Cedar Creek 1,390 2,710
No. 4 Lower Beaucoup 1,930 12,990
No. 5 Galum Creek 8,040 7,010
No. 6 Upper Beaucoup 13,160 15,060
No. 7 Crab Orchard 7,260 24,190
No. 8 Little Muddy 26,590 20,690
No. 9 Central Big Muddy --- 36,480 1/
No. 10 Hurricane Creek 860 4,120
No. 11 Lake and Pond Creeks 2,530 12,280
No. 12 Middle Fork 20,670 23,880
No. 13 Gun Creek 960 6,710
No. 14 Upper Big Muddy 10,550 11,070
No. 15 Casey Fork Creek 7,810 13,080
TOTAL 101,750 3/ 192,240 4/

I—
>~

Includes flood plain

2/ Adjusted to correspond with Conservation Needs Inventory.

lw
e

Includes 46,040 acres of forest which will not require drainage in
its present use.

I
S~

Includes 87,360 acres of forest which will not require drainage in
its present use.
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9. LAND TREATMENT MEASURES

a. Agricultural lands. Land treatment measures are needed
to control and minimize the erosion and sediment damage presently
occurring on lands that have potential for greater agricultural
production. Failure to undertake proper land treatment measures
has been one factor that prevented local farmers from attaining
full economic competitiveness. Two types of erosion are found in
the basin; namely, sheet erosion and channel erosion, including
gullying. Both are active in varying degrees throughout the basin,
with the rate and type being dependent upon local land use, topo-
graphic conditions, and intensity of rainfall. Sheet erosion re-
moves a relatively uniform depth of soil without the formation of
channels as gullies. Channel erosion removes soils along the
natural watercourses. Sheet erosion is the predominant type,
‘affecting some 586,100 acres, while gully erosion affects only
some 16,100 acres. Of the total, approximately 303,000
acres require some immediate and corrective action. Stream bank
erosion is comparatively minor, since stream gradients and corres-
ponding velocities are low. Erosion damage within the flood plains
is not extensive, with slightly less than 6,000 acres affected.
The eroded soil is eventually induced by runoff into the streams
where, as suspended sediment, it causes a highly turbid condition
and a major jpollution problem. Subsequently, eventual deposi-
tion of this sediment, which is frequently lacking in organic matter,
becomes a source of concern since restoration is often costly.
It is estimated that over 2,900 acres have been damaged by over-
bank deposition. Flood plain sediment deposition also creates
natural levees along the stream banks, disrupting the natural drain-
age and producing swamping. Damage occurring as a result of swamp-
ing is considered very severe, with almost 20,400 acres affected.
Swamping has resulted in a low-intensity use of the land in some
areas and abandonment in other areas. 1In addition, sediment depo-
sition in municipal impoundments is a problem which has resulted
in considerable expenses being incurred to maintain storage capacity.
See APPENDIX K for more detailed information.

b. Strip-mine area. Coal production in many parts of the
basin has involved strip-mining operations. This form of produc-
tion has stripped away the over-burden above the coal seams and
left extensive amounts of overturned material exposed to the ele-
ments of nature. This material contains enough sulfides, iron,
and sterile soil to create pollution problems both in the streams
and on the land. The natural runoff flowing over the exposed
material contaminates the basin by inducing acid drainage into the
streams. At the same time, the runoff contributes a heavy sedi-
ment load to the stream from erosion of the overturned soil. These
areas also deter growth of plant life and render the mine lands
unattractive, creating an environmental as well as an economic pro-
blem., Unless the area is restored after mining operations are com-
pleted, the land is no longer productive and its value is decreased
to the point that it becomes a liability rather than a contributing
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source of tax revenue to the county. As man becomes more concerned
with his environment, increased attention is being given to the
restoration of these strip-mine areas. The Greater Egypt Regional
Planning and Development Commission regards these areas as a land
resource requiring extensive rehabilitation in order to improve

their value to the basin. In some cases, mining companies have

done very little towards reclaiming the stripped-over lands. 1In
other cases, companies have shown initiative and foresight in actively
renovating these lands well in excess of the minimum required by
State law. However, many areas throughout the basin still remain

an economic and aesthetic blight and need some form of rehabilitation.

10. STREAM QUALITY

Waste assimilation is one of the most important stream uses
in the basin, but it is one for which most streams are least suited,
due to the poor quality of surface runoff and the normally low flows.
To determine the need for stream quality tmprovement, emphasis was
placed on the major load points where the greatest flow supplemen-
tation for waste assimilation would be required. Estimates of fu-
ture untreated waste loads were based on projections of population
and economic activity. Since all significant oxygen-consuming in-
dustrial waste loads presently are discharged into wunicipal treat-
ment plants, it was assumed that this practice would continue, and a
minimum of secondary biological treatment afforded the effluent.
Secondary treatment was assumed to provide 85 percent reduction in
5-day BOD and tertiary treatment 95 percent. However, to allow for
the waste carried by urban storm drainage, these were reduced to 80
percent and 90 percent, respectively. Since percent removal is not
a satisfactory criteria of adequate treatment for strong wastes, a
maximum waste concentration of 35 mg/l 5-day BOD was assumed for
secondary treatment and 20 mg/l for tertiary treatment. To identify
possible flow regulation requirements for controlling stream quality
a sampling program was made in various reaches of major streams to
supplement available data. Subsequently, routings were made, utili-
zing information from the sampling program and considering such factors

as: projected waste loads, oxygen demands for waste assimilation,
and the low-flow characteristics of the hydraulic regimen. To
ascertain the need for improvement, the projected stream quality
parameters were compared with those required to sustain fish and
aquatic life, the State-identified stream use, These latter re-
quirements imply maintenance of 5 milligrams per liter of dissolved
oxygen (mg/l DO). Where a standard of 5 mg/1l DO could not be main-
tained, further routings were made to establish the nearest stream
reach in which adequate DO levels could be sustained consistent with
the increased drainage area/yield capability. These routings showed
six stream reaches where low-flow supplementation could be provided
to help assimilate the waste discharged from the key load points.
The six load points are the communities of Pinckneyville, Du Quoin,
Mt. Vernon, West Trankfort, Marion, and Carbondale. 1In addifTom;
the Take and Pond Creek Watershed was identified as having a special
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pollution problem due to its acid mine waste. Since past experience
has proven that low-flow sugmentation is not a practical nor econom-
ical solution, remedial measures other than development of specific
water-related resources are needed. These will have to be provided
on a cooperative hasis by the local industries, the State, and local
interests. The details of this investigation are discussed in
APPENDIX E.

11. GENERAL RECREATION

Evaluation of the outdoor water-related recreational demand
utilized the populations of the five-county core area and selected
SMSA's in both the Upper Mississippi River and the adjoining Ohio
River Basins. The analysis recognized southern Illinois and the
Big Muddy Basin in particular as a potential resource area for
accommodating some of an external unmet need, primarily from up-
state Tllinois. Use of this expanded demand zone recognized the
new travel pattern that the three interstate highways currently
under construction will create in traversing the basin. When
completed, they will open up the area to new population centers.
These three highwavs are: Interstate Highway 57, connecting Chicago
to New Orleans via Memphis; Interstate Highway 64, connecting St.
Louis to the Virginia-Atlantic coastal region via Louisville and

Charleston; and Interstate Highway 24 interconnecting Interstate
Highway 57 in the southeast portion of the basin to the:Florida
area via Nashville. Factors considered in the analysis were: the
time-distance- travel relationship of the population residing within
the basin's zone of influence; the impact that three interstate
highways will have in establishing the area as a focal point for
outside origin-destination travel; length of recreational season
for both the demand and service areas; and the present and poten-
tial land use in both the Ri: Muddy Basin and the recreation market

areas. In computing the recreational demands, per capita partici-

pation rates for selected activities were applied to portions of

the population located witlin Lhe goge of influence. These then

were converted to recreation days, using a factor of 2.5 activity
occasions per recreation dav. To this base, a portion of the vaca-
tion travel originating outside the zone of influence was added.
This latter segment represented an impact creditable to those peo-
ple whose origin-destination travel would be directed toward seeking
partial or total satisfaction within the basin. Demand figures then

were computed and compared with the estimated (time-phased) usage
potential of existing and planned resource developments. The results
indicated a net need (demand less supply) of some 2,000,000 recrea-
tional days by 1980; 5,200,000 by the year 2000; and 8,400,000 by the
year 2020. 1In addition, the necessary water and land acreage needed
to sustain the projected recreational deficiency was established.

The water acreage required ranged from a base of 9,000 acres at 1980
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to 19,000 by the year 2000 and 26,000 by the year 2020. Land acreage
varied from 6,000 by 1980 to 12,500 and 17,000 for the years 2000 and
2020, respectively. All of these needs are in excess of the potential
to be supplied by Rend Lake, Kinkaid Lake, Crab Orchard complex, and
other water-resource developments, either completed or under construc-
tion. See Part 2, APPENDIX H for a more detailed presentation.

12. FISH AND WILDLIFE ASPECTS

An inventory of existing water and land resources indicated that
the opportunities for both fishing and hunting within the basin's
zone of influence more than adequately meets the projected needs for
the study period. The evaluation of fishing opportunities, however,
was primarily confined to a reservoir-related type of fishing pur-
suit. The State of Illinois and the Bureau of Sport Fisheries and
Wildlife have indicated that there is a definite need to improve the
qualitative aspects of the area's stream fishery. Steps must be taken
to offset the adverse effects of pollution by reducing stream
turbidity and acid content and increasing the stream flow and axygen
content. Once this is accomplished, the latent demand for stream fish-
ing opportunities will make itself felt. Furthermore, continued expan-
sion in urban, agricultural, and industrial land uses is expected to
reduce the habitat available to sustain the diversified wildlife, par-
ticularly those species dependent upon river bottoms and adjacent lands.
Consequently, there will be a need to set aside enough land, not only
to maintain a proper habitat in blocks sufficiently large for good man-
agement, but to insure continued and improved access to those people
desiring to hunt in the river bottoms. The basis for these conclusions
is presented in APPENDIX I.

13. SOCIO-ECONOMIC REDEVELOPMENT

The basin's economic structure has for the first time stabilized,
but at a level considerably below that of the nation's. Prior to the
mid-1960's, the process of achieving a form of stabilization occurred
through large scale out-migration. Subsequently, Federal and State
investments have generated a higher but still depressed level of eco-
nomic stability. If parity with the nation is to be achieved, addi-
tional programs are required to enlarge the economic base. At the
same time, controls should be implemented to achieve an intermix of
investments that strive toward a more equitable distribution of real
income, employment, and population. No heavy industrial developments
are projected for the study period based upon the area's share of the
Upper Mississippi Region's growth pattern. Consequently, as indicated
in APPENDIX L, there is a specific need to expand service-related and
light manufacturing industries, thereby increasing employment and in-
come. This requires an investment environment conducive to attract cap-
ital, people, and a willingness to upgrade the labor force. In order




to attain this economic goal, it was recognized that still
greater reliance must be placed on water resource developments
as a major catalyst for any subsequent socio-economic growth.
Within this framework, it was then recognized that the invest-
ment process initiated by construction of Rend Lake must be
continued, and that a specific attempt should be made to
strengthen the recreation and tourism base previously estab-
lished by Federal and State investment. It was felt that this
latter industry would be most conducive in achieving a measure-
able degree of short-range success. In the report, '"Water for
Illinois - A Plan for Action,'" the State of Illinois indicated
* a major deficiency in available outdoor recreational opportun-
: ities. TIllinois was cited as having the lowest ratio in the

3 nation of total state park acreage to its population, having
5.6 percent of the nation's population, but only 0.05 percent
of the country's recreational land. Consequently, existing
facilities are overburdened and over half of Illinois's res-
idents vacation out-of-state with a resulting loss to the
State's economy of more than one-half billion dollars per

year. The State, in cooperation with the Economic Deve lop-
ment Administration, U. S. Department of Commerce, funded a
study to analyze the economic potential of tourism and rec-
reation in southern Illinois. The report included recommenda-
tions for expanding tourism and recreation in this area, iden-
tified the type and magnitude or benefits that could result,
and discussed how to organize and finance the expansion. As
part of the investigation, the report identified the main cen-
ters of competition in attracting tourists and in maintaining

a recreational industry. Existing competitive areas

included the Lake of the Ozarks in Missouri, the Kentucky Lake
area, and many small natural lakes in the Wisconsin-Michigan
area. Furthermore, two other areas were identified where future
development seems readily assured through State and Federal par-
ticipation: Wabash River Basin in southern Indiana and the
Meramec River Basin in the southeast-central part of Missouri.
Thus, it was concluded that the recreational development in
southern Illinois must be extensive if a viable and competitive
tourist industry is to be established. Hence, the report recom-
mended that 48,000 impounded water surface acres be provided as
an initial base for the required development of tourism and rec-
reational facilities in southern Illinois. The State, through
its participation in this study and subsequent actions, has
indicated that the development of southern Illinois as a reg-

1 ional recreational center would alleviate the State's recrea-
tional deficiency and improve the area's economic base.
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14, PRESERVATION OF ENVIRONMENT

Typical of many areas, planning agencies, private or-
ganizations, and local citizens have expressed concern over the
causal effects of man's intrusion into his surrounding natural en-
vironment. This awareness has been demonstrated by propesals to pre-
vent the potential loss of resources that comprise the area's cul-
ture and history. The objective has been to set aside certain land
and water acreage as a balance to the expanding resource use result-
ing from population and economic growth. Involved is the basic
consideration of preserving areas having biological, envirommental,
aesthetic, and historical significance which are so important to
man's social well-being. As part of its plan for future action,
the State has recommended an accelerated program of extensive pub-
lic land acquisition to meet future open-space needs with the qual-
ification that about 75 percent should be associated with existing
or potential public water surface, and that major parkway systems
and recreational corridore also should be developed for public use.
The report stresses the advantage of combining the two resources,
land and water, to complement each other and, under a planned de-
velopment, greatly increase the value of both for recreational us-
age. A similar concept was expressed in the land-use plan of the
Greater Egypt Regional Planning and Development Commission which
called for establishment of specific recreational-environmental
river corridors. These lands and reaches of streams would be main-
tained for public use and would help preserve a balance in the socio-
economic development of the basin. Some of the same acreages are
in the State's Plan for Action as a parkway corridor connecting the
Shawnee National Forest in the southern part of this basin with the
adjoining Kaskaskia River Basin to the north and its Reser-
voir complex of Carlyle and Shelbyville. As part of this study,
investigations were made to identify and locate the basin's histor-
ical and archaeological artifacts. A field study verified the ex-
istence of archaeological remains that are historically associated
with Indian tribes which once lived in this part of the country.
Three types of sites were found: open village or camp sites; hab-
jtation sites such as rock shelters and cave sites; and burial
sites. Existence of a fourth type, a temple town or Indian mound
site representing a more advanced form of population concentra-
tion, is possible, but none have been found to date. Other known
historical sites that are of potential public interest are stone
forts and block houses, originally built by the early settlers in
this part of the State. Since, in many cases, the archaeological
sites were river-oriented, preservation or reconstruction of these
historical and archaeological remnants would promote the recrea-
tional development of the basin. The results of the archaeological
investigation are presented in Part 1, APPENDIX H,
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15. OTHER NEEDS

Consideration also was given to the possible needs for water
supply, navigation, irrigation, hydropower and steam power gener-
ation. In all cases, it was found that there were either local
plans and commitments to meet the projected future demands or that
the increments of needs were such that any development required could
not be economically justified at this time.

a. Water supply. The demands for future municipal and industrial
water supplies were evaluated, based on the projected increase in
population, standard of living, and industrial and commercial de-
velopment. It was assumed, as was indicated in APPENDIX L, that
basin industry would be dominated by light manufacturing and commer-
cial industries of the general type now present and which are not
heavy water users. Because of the limited ground water, and except
for several self-supplied industrial developments, most of the in-
dustrial water is obtained from the municipal water supply systems.
Therefore, it was assumed that, in the future, industries will con-
tinue to obtain their water from these municipal systems. To identify
the predominant demand centers,estimates of future municipal and
industrial water usage for each of the five core counties were dis-
aggregated to obtain estimates of use for the individual municipali-
ties. Subsequently, an inventory of existing impoundments and firm
commitments for providing future water supplies was undertaken and
compared to the demand. Construction of Rend Lake Dam and Reservoir,
together with an intercity distribution pipeline, will assure a
dependable source of water supply in excess of the year 2020 projected
needs for those areas and individual communities located in the
middle and northecastern part of the basin. As a result, the only
areas of posd8ible water shortages involved those communities out-
side the intercity pipeline distribution system, particularly the
towns of Marion, Murphysboro, and Carbondale. Existing storage for
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all other remaining communities is sufficient to meet the projected
requirements, excluding any consideration of extended drought periods.
The town of Marion is planning to enlarge its present water supply
reservoir, providing sufficient storage to carry it through the
study period. The State of Illinois is including municipal and
industrial water supply storage in its Kinkaid Lake Reservoir suf-
ficient to meet the future needs for the town of Murphysboro. This
left Carbondale as the only community that could have a definite water
su ly-?EFTEET Preliminary investigations subsequently Tdentifled
cFﬁ%‘?ﬂE?Z‘EE}e four alternatives, any one of which would be respon-
sive to satisfying this future need. Presently, the community of
Carbondale is studying the feasibility of constructing its own proj-
ect for water supply or participating with the Soil Conservation Ser-
vice in sponsoring construction of two multi-purpose reservoirs im the
Cedar Creek Watershed. The work plan for the latter alternative has
been completed and approved by the Governor of Illinois for implemente-
tion under Public Law 566. In addition, water could be obtained from
Rend Lake and the downstream releases stored in off-channel reservoirs.
In this case, a suitable contractural agreement involving usage and
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delivery rates of the projected excess in water supply would be
required. Finally, there is sufficient storage in the State's
Kinkaid Lake that could be made available by pipeline transfer.
The feasibility of this proposal, however, would be dependent
primarily upon the effects that the increased drawdown would have
on the project's recreational potential. Since any of these al-
ternatives would be capable of meeting Carbondale's requirements,
it was apparent that there was no need for additional studies.
Consequently, it was concluded that provision of future water sup-
plies would not be considered in any action program that was for-
mulated for the basin unless the State was specifically interested
in purchasing additional storage. The State, by ketter, indicated
that the basin's water supply storage, both existing and under de-
velopment, appeared adequate to meet all foreseeable needs and that
there was no interest on the part of the State to invest in addi-
tional supplies at this time. A detailed evaluation of this phase
of the basin's study is presented in APPENDIX E.

b. Navigation. The potential and economic feasibility of
improving the Big Muddy River and Beaucoup Creek for modern barge
transportation was investigated. Adequate reserves of good quality
coal in the basin are available for existing and prospective mar-
ket areas. However, the required improvements were not economically
justified. Thus, the advisability of improving the basin's water-
ways was deferred until economic conditions warrant. APPENDIX G
contains a further discussion of navigation.

c. Irrigation. A survey of acreage presently in agricultural
production served as the basis for estimating the extent of any
future demands. The survey indicated that irrigation is practi-
cally non-existent. As stated in APPENDIX K, no extensive irri-
gation practices are anticipated to be undertaken on an organized
basis in this general part of the Upper Mississippi River Basin
until about the year 2000. In the Big Muddy Basin, there are three
basic variables in optimizing agricultural production: hybrid seed,
fertilizer, and controlled moisture content of the soil. It is
believed that advances in technology for the first two variables
will account for all of the production increases up to the year
2000. Thereafter, irrigation will be undertaken on an organized
basis to increase the yields and quality of the crop.

d. Power generation. The electric load of the basin and the
electric systems serving the area are included in that part of the
Federal Power Commission's Power Supply Area (PSA) 40 located within
the Upper Mississippi River Basin. The Big Muddy is presently
served by five electric utility systems, all of which have their
plants located outside the study area. As part of the economic
resource - demand evaluation, consideration was given to the possi-
bility of electric power being generated in steam plants located
at the mineral source of its fuel (coal), and/or hydropower gen-
eration, No hydropower developments exist within the area. Natural
conditions, such as stream flow and topographical static head, pre-
clude development of hydroelectric power in amounts sufficient to
be economically competitive in the present and foreseeable market.
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For the purposes of this study, the electric power requirements
and supply characteristics within PSA 40 were considered to be
indicative of the power situation of the basin. Based on a study
of this power area, the basin's electrical power requirements are
expected to grow at a decreasing rate during the period 1980 to
2020. In light of the past trends of supplying the basin's elec-
trical requirements by imports, the transmission system serving
the area, and the reported plans of the systems now serving the
basin to increase their generating capacity, it is anticipated
that the future electrical energy requirements will continue to
be met by generation located outside the basin. Therefore, it
was concluded that there would be no additional input-demand
(consumption) on the basin's mineral resources and water re-
sources (water supply and stream quality) over and above that
already identified.
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SECTION III - PLANNING GOALS AND OBJECTIVES

16. PLANNING CONCEPTS

The basic purpose of this study is to develop a workable, but
flexible, plan of improvement that will provide for the best use,
or combination of uses, of the basin's resources in meeting its
short- and long-range needs. To successfully achieve this pur-
pose involved alternative considerations of various types of re-
source development and management concepts, all weighed within
the responsive framework of regional and national objectives and
constraints and local social well-being. This meant providing a
regimen of resource management which maintains a balanced relation-
ship between man and his natural or created environment, Consider-
ation was given to all purposes for which a plan of improvement
might serve. The formulation process was a two-step procedure:
first, to identify a scale of development based on an economic
evaluation considering only tangible benefits and project costs
expressed in comparable terms; and second, to modify that base
line plan to meet those intangible needs that warrant considera-
tion but cannot be measured in economic terms. This analytical
procedure established a framework for making reasoned choices
between potential uses of the basin's land and water resources,
and insured inclusion of the social-environmental requirements
in the decision-making process.

17. DEVELOPMENT GUIDELINES

In order to guide resource planning and development, three
basic guidelines were established:

a. To provide the necessary land and water development to
sustain the projected socio-economic growth;

b. To encourage the preservation and enhancement of the area's
natural environment; and,

c. To provide an effective plan for staged development and effi-

cient usage of all resources, i.e., land, water, and capital.

Towards this end, the land-use plan prepared by the Greater Egypt
Regional Planning and Development Commission was used as the basic
development guideline for two reasons: first, it had similar objec-
tives and proposals regarding the same types of needs established by
this basin study; and second, the plan which was formally adopted in

1965, by the then four participating counties, was considered to be an




expression and commitment of the local residents. The Commission's
proposals were time-phased over a period extending from 1985 to
2025 and served as the basis for achieving maximum development by
control of the area's main socio-economic inputs. The local plan
was based on a framework concept of concentrating future resource
deve lopment into the five major areas which show maximal growth
potential: Mt. Vernon-Rend Lake area; Benton-West Frankfort area;
Marion-Herrin area; Murphysboro-Carbondale area; and the Du Quoin-
Pinckneyville area. This principle of concentration offered the
greatest opportunity for successful development and, at the same
time, insured that the economic return would be distributed through-
out the basin. Furthermore, the possibility of specialization
within each of the growth centers then could be achieved in a con-
trolled, but complementary, framework that would eliminate much
duplication of function. This procedure recognized that while

each growth area has its own sphere of the urban/industrial/
commercial development, each is still tied to the others through
economic activity, highway patterns and common problems. The area
bounded by the five growth centers tends to place the urban popu-
lation and economic activities in the center of an outlying envi-
ronmental (open space) area of agricultural and recreational acti-
vities. The land-use plan envisions a phased growth, controlled

so that urban expansion would be concentrated in those areas pre-
sently semi-urban; and future semi-urban areas would be established
on acreage where development is now scattered. This control of
land resource use specifically minimizes the land area that would
be developed to meet the urban needs and maximizes the amount avail-
able for open space, including agriculture development. The plan
underlines the important factor that residential development should
occur in areas adjacent to the existing larger communities, and
recommends proposals for the use of waste lands and establishment
of recreational and green belt areas.

18. PLANNING GUIDELINES

To determine the extent to which planning concepts could be
implemented, various types of investment programs capable of meeting
the basin needs were analyzed relative to their output and socio-
economic contributions. Specific objectives were established for
each identified need so that the formulation of individual projects
would be effective in attaining the desired performance standard.
These objectives are summarized in the following paragraphs:

a. Land usage objective.

(1) That productive output of the proposed improvements be

} in consonance with the intent contained in the land-use plan pre-
pared by the Greater Egypt Regional Planning and Development Commission.
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(2) That action programs for land treatment measures and
drainage improvements be first evaluated in strictly economic terms,
identifying the worth of increased production efficiency.

(3) That subsequent to final economic evaluation, improve-
ments be modified where and however needed in order to maintain a

Proper gpocio-environmental balance.

b. Flood control objectives.

(1) That control of flood flows be optimized in terms of
hydraulic and economic efficiency and that the degree of protection
provided be uniform within each watershed.

(2) That the effects of watershed land treatment measures
and drainage improvements, as they affect the hydrologic and econo-
mic aspects of the study area, be considered.

(3) That the economic evaluation be based on the land-use
patterns and yield projections furnished by the Economic Research
Service, Department of Agriculture, as reflective of the forecasted
regional agricultural development for the Upper Mississippi River
Basin.

(4) That major emphasis be accorded control of flood flows
in recognition of a dual-service role: enhancement of the agricul-
tural productive efficiency and stabilization of farming's relative
industrial standing. Achievement of the resultant agricultural
enhancement would provide additional stimulus to the redevelopment
of the basin's economic structure.

c. Recreational objectives.

(1) That the optimum recreational potential of each project
be developed, recognizing the competitive effects of other existing
and proposed water and land projects within the zone of influence.

(2) That sufficient reservoir design criteria be established
to assure comparability of recreational potential; and that where
multiple usage of a reservoir's storage is contemplated, the effects
of drawdown in the joint-use pool be analyzed to identify optimum
potential of that project.

(3) That major emphasis be accorded development of water
surface acres and facilities for general recreation to satisfy the
unmet recreational needs projected for a zone of influence, includ-
ing portions of upstate Illinois and serve as a base for the sub-
regional development of a total tourism and recreational industry,
all in accordance with the State's long-range goals for southern
Illinois.
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(4) That non-Federal interests be encouraged to partici-
pate in the development of the short- and long-term recreational
programs, and that they be responsible for operation and mainten-
ance of the individual project's recreational areas and facilities.

(5) That, regardless of the projected surplus of fish and
wildlife opportunities to needs, the development of each reservoir
site provide for the propagation of fish and wildlife so that the
needs of future generations can be met. Consideration also should
be given the need for the qualitative improvement of stream fishery
and related opportunities.

(6) That project formulation and comparative analysis be
based within the framework of optimum development with time phas-
ing of development in consonance with the need projections.

(7) That projects economically justified and included
in the final plan of improvement be authorized with the initial
level of development specified in recognition of the desires of
local interests and the inability to schedule and commit long-
range financial participation. While the scope of initial recre-
ational facilities for the various projects will differ, future
development can be provided incrementally under Public Law 89-72.
In all cases, the land acreage required for optimum development
should be included in the initial acquisition.

d. Stream quality objectives.

(1) That provisions for supplemental storage to maintain
stream quality be considered, not only to improve or maintain a
desired quality standard, but also to maintain a minimum base flow
where conditions so warrant.

(2) That storage for low-flow augmentation be provided,
where feasible, in areas where the need has been determined and
where provisions of such storage is in accordance with the de-
sires of the State.

(3) That the amount of storage initially allocated for low-
flow augmentation be based on the next 10 to l5-year needs; and
that the additional storage increments required for the long-range
needs be provided as part of a restricted dual-use pool permitting
future reallocation, should the need for such storage be obviated
by a more economical and higher degree of treatment.
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e. Environmental management objectives.

(1) That while every effort should be made to include
preservation of historical and archaeological artifacts into the
proposals for environmental management, the overriding objective
will be to insure a proper balance in man's total economic and
social environment.

(2) That stream developments be considered in consonance
with the State's and local counties' proposals for establishing
river recreational-environmental corridors.

(3) That proposals should include both water- and land-
related developments to obtain maximum potential.

(4) That developments be correlated with those known land
and water facilities that have both national and regional signifi-
cance.

(5) That as part of the environmental control, attention

be given to improving both the quality and management of the
area's wildlife habitat and stream fishery ecology.
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SECTION IV - SOLUTIONS CONSIDERED

19. GENERAL

Subsequent to identifying the basin needs and establishing the
planning objectives, attention was directed to the types of alter-
native means that could be considered in formulating a meaningful
plan of development. The importance of this evaluation was three-
fold: first, it objectively identified all possible methods
of accomplishing a required service; second, it established
a framework for selective screening of those means in terms of
efficiency and effectiveness (degeee of need satisfaction); and
third, it identified on a comparative basis the type and amount
of resources required to meet a need. This latter analysis also
established a framework for a reasoned choice between developments
based on the use of resources involved, and permitted a controlled
commitment of resources that effectively establish the desired econ-
omic and secio-environmental structure of the basin. The range of
alternatives considered and the rationale involved in acceptance
or rejection of these types of developments are discussed in the
following paragraphs.

20. MANAGEMENT OF FLOOD PLAIN

a. General. The land-use plan prepared by the counties, and
adopted by this study, requires that the flood plains be developed
for both agricultural and/or recreational usage. Thus, in accord-
ance with the planning concepts outlined in Paragraph 16, the bottom
lands were first analyzed to determine the economic worth of reducing
the flood damages and draining the wet lands. This would provide
a base plan which could then be modified for those intangible social
needs that cannot be measured in economic terms. Inherent in any
action program for enhancing the economic well-being and competi-
tive economic standing of the individual farm family is a basic
need to improve the productive efficiency. To do this means that
those flood plain acres in need of drainage improvements first
must be provided some degree of flood protection before the farmer
can institute the improved agronomic practices required to enhance
his crop pattern and yield output. This, then, involved providing
dual-service improvements for both flood control and drainage, and
consideration of both structural and non-structural measures.

b. Structural measures. The alternative possibilities for con-
trol of the water regimen included resdrvoirs, channel improvements,
levees, and combinations thereof. Preliminary hydraulic analysis had
indicated that while reservoir control of the more frequent floods
was feasible, retention of the major flood flows (rare floods) was
neither feasible nor effective in output. This conclusion was developed
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from two preliminary hydraulic evaluations. The firs. . tudy con-
sidered only flood flow decapitation by rescrvoirs locatcd on the
main stem of the tributaries with various increments of storage
ranging from 10 to 100-year frequency capacities. The results
indicated that the proposed projects, or group of projects, were
not economically feasible, nor was the number of acres protected
in terms of depth and duration of flooding effectively reduced

per increment of flood control studied. The second study involved
installation of channel improvement only for equivalent degrees

of flood control. These channel improvements required exten-

sive excavation to achieve a comparable gradient sufficient to
control and contain the runoff volume of the more frequent floods.
Furthermore, preliminary hydraulic routings reflecting the changes
in times of concentration of peak flows from the tributary water-
sheds caused by the channel improvements, resulted in adverse ef-

fects in the area-stage-elevation relationship on the main stem of
the Big Muddy River. This would negate existing and potential land

use made feasible by the flood control storage included in the author-
ized Rend Lake Reservoir Project. Consequently, channel improve-
ments only were rejected on both a cost and hydraulic-efficiency-
basis when compared to detention reservoirs for providing equivalent
flood decapatition per reach of stream. Local levee projects also
were considered, but rejected on the basis of an efficiency compari-
son-unit cost per acre benefitted. Design would require cvtonsive
levee length and remedial measures to control interior tlooding
(diversion of interior water courses) before any significant degrec

of effectiveness could be obtained. Therefore, it was conciudew

that to achieve the desired productive enhancement of tle Lok
lands and adjacent acreages, a system of headwater resecvolirs i
ated off the main stem of the tributary watersheds, supplemented
by channel improvements, would be the more hydraulically effoctiv
and economically efficient method of structural measures.

c. Non-gtructural measures. As part of the evaluation
reducing flood damages, flood plain zoniag was considerosa
recognized that this non-structural alternative is not a water
control or flood height reduction measure, but rather a aeans
of controlling or regulating development in an area subject to
floods. Flood plain zoning is a way of living with over-land

flood situations and attempts to minimize losses by restricting

the physical development and resulting damage within the flood

plain area. It was also recognized that care must be exercised

when suggesting flood plain zoning regulations in order to assure
that those activities and pursuits which require waterside sites,
or which enjoy a net economic advantage by locating in the flood-
susceptible areas are not denied use of the flood plain area it-
self., The primary usefulness of this method is prevention of an
unwarranted increase in flood damages and losses due to improper
use of natural resource. In balance is the question of resource
use and feasibility of providing an investment program to protect
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the existing and projected development activities and productive
output. Also pertinent is the concern regarding the appropriate-
ness that the resource use and potential output contributes to

the income and development needs of the area, region, and nation.
Since planning for flood plain development is predicated on an
open-space usage of both agricultural and recreational develop-

ments which normally have an economic advantage when located in

flood prone areas, and because this type of development is in
consonance with both the local and regional pattern of development
and income contributions, zoning as a basic flood damage control
alternative was rejected. However, flood plain zoning was retained
as a potential supplement to an action program, if both flood control
and drainage are justified. This would be an added control to insure
proper resource usage in accordance with the selected pattern of de-
velopment and the national objective of maximizing income efficiency.
Other complementary programs should include the need for land treat-
ment measures and proper land-use practices that encourage planting
of suitable vegetative cover.

21. STREAM QUALITY

The alternative possibilities of improving stream quality
included: reservoirs, advanced treatment, tertiary treatment,
pipeline transfer of effluent within the basin, and restrictions
on the stream and land use.

a. Reservoirs. Construction and operation of a reservoir
with releases phased to supplement natural flows was found to be
an acceptable alternative measure in maintaining the selected
strea . quality standards. Resource consumption by a reservoir
would involve utilization of a replenishible (rainfall) resource
and complement the commitment of financial resources for waste
treatment required in the basin by individual communities. Fur-
tiuermore, in terms of effectiveness of service, a reservoir would
c-eate a secondary input to the maximized usage of the basin's re-
furce by establishing an enhanced (stream) flow which is neces-
sary to the socio-environmental needs.

b. At-source treatment., Advanced treatment was selected as
one alternative, with the basic criterion of quality service equiva-
lent to that provided by supplemental or dilution flows. Hence,
it was retained and used as an equivalent measure of output for main-
tenance of stream quality, but not stream flow quantity. Tertiary
treatment was studied, but discarded when it was concluded that it
was not the equivalent in terms of effectiveness (degree of need
satigfaction) to either dilution flows or advanced treatment. Even
with conventional tertiary treatment, some dilution flows or reduced
amounts would be required to maintain the required standard of stream
quality. The economic worth of this latter combination of tertiary
treatment and dilution flows was found to be more costly than pro-’
viding advanced treatment measures. Furthermore, to provide the
equivalent service, tertiary treatment would require the use of an
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additional resource, water, over and above the same two, mined and
manufactured materials and financial investments, required by
advanced treatment. Thus, it was concluded that of the two accept-
able at-source forms of treatment, only advanced treatment with

its governing criteria of optimum (cost) efficiency, effectiveness
of output services, and minimal usage of resources, should be re-
tained for further consideration.

c. Intra-basin pipeline transfer. Intra-basin pipeline trans-
fer of municipal waste was studied in progressive steps, pumping
waste effluents from the original discharge point to reaches of
streams with greater drainage areas and increased natural flows.

In all cases within the tributary watersheds, maintenance of stream
quality at the new discharge point still required some, though re-
duced, supplementation of natural flows. The combined system of
pipeline and reduced supplemental storage to dilute the pumped
effluent proved to be more cestly than providing the necessary
supplemental flows by just a single-purpose reservoir. However,
if the load point was close enough to those reaches of the main
stem of the Big Muddy River which will be augmented by releases
from the Rend Lake project, transfer by pipeline was found to be
the least costly alternative to providing either supplementary
flows by single-purpose reservoir or advanced treatment. In this
case, the financial investment would be the only resource commit-
ment involved as increment to those already authorized and under
development.

d. Ground water. As an adjunct to the foregoing, use of ground
water for supplementing stream flow was also considered. The U.S.
Geological Survey, as part of its investigation for APPENDIX B,
AVAILABILITY OF GROUND WATER, determined that the ground water yieclds
from all areas in the Big Muddy Basin, except the Mississippi River
flood plain, are inadequate for any use other than water supply
for an individual or for small municipalities. Thus, the practi-
cality of pumping ground water from well points only in the Mississip,
River. flood plain was investigated. However, the use of this
resource was rejected based on design factors established for pre-
liminary evaluation. The range of flows, pumping head (static and
dynamic), add pipeline lengths resulted in cost factors for construc-
tion and annual operation that were too high to warrant further con-
sideration.

e. Restrictive resource use. Early in the study, a water
sampling program was undertaken to determine the existing quali-
tative aspects of the basin stream. Analysis indicated that stream
pollution was induced from an intermix of sources, such as agri-
culture, mining, and municipal and industrial components. The im=-
pact and economic solutions that could be applied to agricultural-
related pollutants other than erosion damage, are still subject to
extensive research and development studies. At present, no known

33




suitable controls could be applied without adversely affecting

the potential of the basin's total land-use plan and economic com-
petitiveness and its contribution to the region's development.
Mining, and its adverse effect on stream quality, cannot be over-
come by zoning or restrictive use., Instead, there must be a con-
certed effort by that industry to control its operations and man-
ufacturing processing. Adequate treatment and disposal control of
its wastes and residues would alleviate a major portion of the pro-
blem caused by surface runoff inducing the mineral wastes into the
streams. One of the main sources of pollution is the sewage dis-
charged from major communities. Many of these municipalities are
located on lateral tributaries with small drainage areas rather than
on main waterways. Their wastes with the industrial effluents are
discharged near the stream headwaters where the assimilative capa-
city of the natural flow is insufficient; hence, the stream quality
has been degraded. Achievement of the land-use plan for urban -
and industrial concentration is too far advanced to alter without
seriously affecting the socio~economic structure of the basin.
Therefore, from both an efficiency and effectiveness standpoint,
and from a viewpoint of resource commitment and utilization, the
alternative of revised water use and land zoning was rejected as
not being a practical nor socially acceptable method of control.

22. GENERAL RECREATION

a. General. In determining the various alternatives for out-
door recreation, the needs and planning objectives were restricted
to water-oriented activities. Specifically excluded were consider-
ation of land-related activities and stream-related development,
since it was regarded as more appropriate that these needs be
evaluated within the framework of environmental control and manage-
ment. The alternatives studied were evaluated and compared only
in physical terms, e.g., water surface acreage, plant facilities
and the project associated lands, and the resultant economic effects
on the basin's pattern of development. The evaluation was a two-
step procedure: a comparative analysis of possible developments
within the basin; and identifying the governing economic worth of
developing recreational opportunities in this basin as compared
to other service areas.

b. Basin developments. This evaluation basically consisted
of determining the comparative worth of providing new water-based
resource developments and/or extending the scale of those projects
authorized, under construction, or completed. Specific facilities
were not programmed for that part of the Shawnee National Forest
located within the hydrologic boundaries of this basin. It was
the opinion of the Study Committee that development of this parti-
cular resource should be planned and programmed on a scale commen-
surate with its potential of regional and national significance.
Three existing reservoirs, Crab Orchard, Devil's Kitchen, and
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Little Grassy are maintained by the U. S. Fish and Wildlife Ser-
vice and operated as part of a multiple-use wildlife and water-
fowl management area., Further expansion of the existing recre-
ational facilities are not presently planned: instead, increased
emphasis is being placed on the programs for wildlife conserva-
tion, and the joint management with Southern Illinois University

of the area as an outdoor laboratory for biological studies,
education, and research. This programmed objective was of enough
national importance to preclude any significant modification for meet-
ing an increased recreational or any other type of demand. The Corps'
Rend Lake project, now under construction, did have some potential
for assuming some increased recreational usage. Two alternatives
were available: change in storage allocations; and/or provision

of additional facilities by upgrading the priority of use for

some project-associated lands. Only the first alternative was excluded,
becasse the site's total storage capability has already been maxi-
mized. Modifying the plan of development for the Kinkaid Lake
project was also reviewed. However, it was concluded that the plan
of improvement as formulated was already heavily committed to meet
future recreational needs, particularly by the U. S. Forest Ser-
vice as part of Shawnee National Forest's long-range program; and
any extensions were not warranted at this time. Finally, modifi-
cation of the existing municipal water supply reservoirs was con-
sidered. With the construction of the Rend Lake intercity pipe-
line, these surface impoundments may not be needed and will be
maintained only for stand-by emergency use. However, local plan-
ners have indicated that these reservoirs are being counsidered for
use in conjunction with development of industrial parks and are
considered as basic to the individual municipality's long-rang
growth pattern. Consequently, the recreational potentials of these
impoundments were not reevaluated, but assigned only a usage credi-
table under existing conditions. Thus, it was concliuded that only
some increase in visitation potential of Rend Lake and the Crab Orcha
complex was appropriate as an alternative, or supplement, to con-
struction of new reservoirs.

c. Alternative worth, To establish the measure of comparable
investment of water-related development in this basin, data from
the adjoining Wabash River Basin were used. Since the demand evalu-
ation had identified the Wabash as an area essentially serving
a similar recreation market (population), the comparability was re-
garded as valid. Data extracted from interim reports on the Wabash
Basin permitted estimates of basic reservoir comstruction costs
expressed in unit-cost-per-water-surface-acre. The alternative
worth was then computed as being equivalent to the sum of reservoir
construction costs and the specific recreational facilities and
land charges. While this value would be suitable for consideration
in cost allocations, it should be realized that it did not reflect
the additional level of input value to the local economy, namely
tourism,
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23. ECONOMIC REORIENTATION

There are no known alternatives to area redevelopment per se,
other than a negative possibility of a do-nothing program per-
mitting the basin area to stabilize at a depressed level by denying
economic assistance to the area. The evaluation for this report
has purposely ignored the concept of generating public works as a
source of make-work employment; instead, it has concentrated on pro-
viding known and proven resource developments in a framework of
assistance that would insure a continued socio-economic return
by stabilizing existing industries and creating new industries.
Inaction would essentially encourage a resumption im out-
migration of both people and capital, and would be contrary to the
national objective of maximum economic efficiency and achievement of
human satisfaction., Moreover, it would not provide the products and
services required if the basin is to sustain its projected share of
the region's development. To assist in the governmental efforts of re-
orienting and enlarging the basin's economic structure, particular
emphasis has been placed on the enhancement of the agricultural
industry and the establishment of an adequate base for development
of a tourism and recreational industry. Without the extensive devel-
opment for agricultural enhancement, the industry, as it exists today,
will continue its decline, fall short of its projected standing in
the industrial make-up of the basin, and fail to meet its quota of
the national food and fiber market. Development of the tourism and
recreational industry in this part of Southern Illinois serves both
a regional and State effort to maintain a socio-economic balance in
a pattern of development. Projections indicate that unless a concen-
trated action program for recreational development be undertaken in
this part of the State, there will be a further worsening of the
region's deficiency in general recreational opportunities. This, in
turn, will require a shift-distribution of regional and national
needs that will not be easily met when considered from resource
availability, capability, saturation, investment, or any other con-
straints.

24, ENVIRONMENTAL CONTROL

Planning for environmental control implies recognition that one
of the basic concerns in any plan of improvement is preservation of
the ecosystem. This requires that development of the land and water
resources is accomplished in a way which will achieve a proper bal-
ance between man and his environment. The action programs then must
be evaluated in terms of needs for: conservation of the ecological
system and flora and fauna; preservation of the archaeological arti-
facts that comprise man's culture; and management of those resources
that can enhance the aesthetics and living environment of the area.
The types of improvements considered were thus restricted to those
providing an enhanced environment and increased the recreational po-
tential of both water and land resources; namely, recreational cor-
ridors or river parkways, selective open-space zoning and/or cul-
tural easements, and reclamation of strip-mine areas, all in accor-
dance with known State and local planning objectives,
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25. SUMMARY

Only certain types of alternatives were considered reasonable
and economically justified to thus warrant consideration in the
plan formulation process. Included were reservoirs constructed
as either single- or multiple-purpose projects for flood control,
low-flow augmentation, and water-related outdoor recreational op-
portunities. In addition, watershed protection augmented by chan-
nel improvements is needed as part of a system providing for flood
control and drainage needs. Other alternatives imvolved advanced
treatment and pipeline transfer of effluent in lieu of providing
supplemental flows for low-flow augmentation, and flood plain zon-
ing as supplemental to an action program for agricultural enhance-
ment. Single-purpose nonstructural developments included: stream-
related corridors and reclamation of strip-mine areas, both needed
for recreational land-related activities; preservation of archae-
ological and historical artifacts; improvement in wildlife habitat;
and environmental considerations.
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SECTION V - FORMULATION CONSTRAINTS

26. CRITERIA

In formulating a basin plan of improvement, special con-
sideration was given to those projects, or groups of projects,
that would not only meet a specific need, or group of needs,
but readily contribute to the area's economic growth. As pre-
viously indicated, an economic evaluation first was undertaken
based on tangible benefits and costs expressed in comparable
terms. Subsequently, this baseline plan was then modified to
meet known environmental needs; thus providing a balanced plan
truly comprehensive and responsive to social satisfaction and
economic efficiency. The evaluation involving tangible bene-
fits was based on the principle that the selected project, or
groups of projects, should be the most economical means of
accomplishing their specific purposes. Thus, each development,
or increment thereof, included as an integral part of the sys-
tem, is developed to the scale that produces the maximum ex-
cess of benefits over costs. Where long-range water needs are
foreseeable only in general terms and where alternative means
for meeting these needs are not available, consideration also
was given to including additional storage in reservoirs where
it can be accomplished at a significant savings over the cost
2 of subsequent enlargement. The procedure for determining the
baseline plan of development involved three broad planning
steps:

LSRR LSRR

b T ML B

a. Define and locate both present and future water- and
v land-related resource needs;

‘ b. Use of successive evaluations in terms of input and
2 accruing benefits to provide the needed goods and services by
3 alternative developments, assuring a balanced plan of water
resource development consistent with the needs; and,

=

c. Analysis of each increment of development to insure
maximization of net benefits while meeting the needs for mul-
tiplicity of demands.

e it o3

27. FACTORS AFFECTING ANALYSIS

a. Time. The time of need was recognized as a major factor
in establishing the plan of development required to meet the basin
needs. A period of 50 years was selected for analysis of the eco-
E nomic trends and the determination of the type and magnitude of water
and land needs that could be expected to develop. The requirement
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for the first need increment (1980) was used to establish the
nucleus of basin development. Once this base had been estab-
lished, the long-term needs, as indicated by the requirements

for the latter increments of time (2000 and 2020), were met when-
ever possible to achieve the best use of the resources employed.
This planning procedure assured consideration of all factors in
determining the scope of development and maximizes net benefits
on the basis of factors measurable in quantitive economic terms.

b. Area. The geographic distribution of the problems asso-
i ciated with water resources was an influencing factor in the plan
| formulation. The need for flood control and stream quality aug-
| mentation for the major portion of the main stem, Big Muddy River,
' will be met by construction of the Rend Lake Dam and Reservoir.
Therefore, the location and scale of development that would be con-
sidered in meeting the remainder of these two needs and the drain-
age needs required an individual-tributary watershed analysis.
Planning for recreational development was treated as a basin-wide
need, but concentrated in those areas in and around the major
growth centers, as defined by the economic base study and Greater
Egypt's land-use plan.

28. DESIGN AND PLANNING CONSIDERATIONS

To satisfy the present and future needs of the basin, each
reservoir site was analyzed for total-site development. Reservoir
storage was either maximized with regard to topography or opti-
mized relative to incremental cost benefit analyses, which in-
dicated that the extension in the scale of development would re-
quire expenditures in excess of benefits added. Based on this plan-
ning consideration, the following design parameters were established.

a. Flood control and drainage. Prototype reach analysis in-
volving hydraulic and economic evaluations indicated that damage
reductions would result primarily from a reduction in area flooded
rather than from a reduction in depth of flooding. The analysis
also indicated that maximum benefits would be obtained by a reduc-
tion of those flood flows which have a frequency of occurrence rang-
ing from 1 to 3 years; furthermore, that any effective reduction in
flood acreage would require a completely controlled water regimen.
This would involve retention structures strategically located so as
. to control local flood runoff, rephase time of concentration, and
reduce peak flows. Successive hydraulic screening eventually iden-
tified the optimum plan of improvement as one that would control a
minimum of 25 percent of the watershed area and maintain a maximum
control release rate of from 10 to 15 c.f.s. per square mile. The
control release rates were established to reduce project outflows
up to a S5-year frequency event for the major reservoirs and 25-vear
frequency event for the smaller structures. It was realized that
channel improvements would be feasible only in those areas where
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sufficient lands could be benefitted and on acreages that would be
affected by reduction of floodwater damage. These acreages were
subsequently modified (reduced) by deleting the tributary acreages
affected by the 2-year frequency mainstem flood. The resuit was a
total hydraulic system which reduces flood damages by controlling
the more frequent flows and increasing channel capacity to provide
for agricultural drainage.

b. Land treatment measures. Part of the total program for
agricultural enhancement involves the need to minimize the erosion
losses. Success in controlling the runoff rates and resultant
erosion is directly dependent upon the type of soil and accomplish-
ment of proper land use programs. Improvements in the quantity and
quality of ground cover due to conserving cropping patterns and
higher fertility levels tend to decrease runoff and minimize up-
land silt production. Proper land use and improved land treatment
are the first increments in an effective flood damage reduction pro-
gram and a comprehensive effort must be made to encourage proper
agricultural practices and land treatment measures. Treatment will
consist of such conservation practices as: contouring, terracing,
grassed waterways, conservation cropping systems, minimum tillage,
farm ponds, drainage field ditches, pasture planting, and timber
stand improvement.

c. General recreation.

(1) Reservoir criteria. As part of the need evaluation,
design criteria were established relating applicable reservoir visi-
tation and optimum development to a range of water surface acreage.
The design criteria recognized a variable relationship between water
surface acreage and creditable visitation potential based on a reason-
able saturation limit for peak recreation days. Within this frame-
work, the cost of the facilities was then expressed in terms of unit
deve lopment cost per user-day. The unit cost was kept sufficiently
high to insure that the physical plant would be of sufficient quality
to provide adequate service and diversified opportunities for the
recreationist. To provide lands, both project-associated and single
purpose, sufficient for installation of developments and use per type
of activity, a 2 to 3 ratio of land to water acreage was used.

A unit charge of $0.20 per user-day was selected as equivalent to the
costs that would be incurred for operation, maintenance, and replace-
ment of the recreational facilities.

(2) Factors for tourism development. The report which inves-
tigated the economic potential of developing tourism and recreation in
Southern Illinois implied the need to establish individual impound-
ments, the sizes of which range from approximately 500 to 9,000 sur-
face acres as an initial base for long-term development. Consequently,
ﬁ this study attempted to select those reservoirs for initial developments
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that would provide joint-use pools within this range, since size
is such a critical factor in attracting private investment capi-
tal to the area. Long-range planning for tourism and recreation
will be predicated on Rend Lake being developed as the major cen-
ter for public recreational opportunities. The recreational plan
presently provides for extensive development of basic facilities
and diversified recreational opportunities on project lands by the
Federal and State governments., This would be supplemented by an
in-depth protective zoning and development on lands surrounding
the reservoir. To complement these basic recreational developments,
several local entities are developing plans for construction of
major luxury-type resorts and convention center facilities, all
located on adjacent, non-project lands. Most significant are the
plans of the Rend Lake Conservancy District which would provide
controlled and zoned development of restaurants, nightclubs, motor
inns, and a 27-hole championship golf course. 1In addition, the
Rend Lake Junior College recently has been created and established
as part of an extensive development center, contiguous to the pro-
ject lands. 1Included in this complex will be high-rise buildings
and shopping areas that will serve hoth the campus residents and
total tourist and recreational influx. Based on the foregoing,

it was concluded that any reservoir selected for recreational de~
velopment, in addition to being located near the established cen-
ters of area growth, should ring the Rend Lake project and be sat-
ellite to that project's recreational complex. Thus, Rend Lake
will serve as a major attraction in the basin, and the satellite
reservoirs will supplement the area's water-related opportunities
that would be required for servicing the total recreational demand.
This in-depth planning will control the opportunities developed at
the satellite reservoirs and provide a flexible, but stable, base
that will encourage permanent resjdential development and indus-
trial and commercial growth. The result will be a plan of devel-
opment that will permit complete integration of all input factors
necessary to provide for a stable and diversified base for growth.

d. Stream augmentation.

(1) Procedures. The supplemental storage required for low-
flow augmentation was based on the estimated stream target flows re-
quired to maintain specified concentrations of dissolved oxvgen ac-
ceptable to the State. Monthly target flows were determined for
selected increments of time and for variable standards ranging from
3 to 5 milligrams per liter of dissolved oxygen (mg/1 DO). Total
storage for low-flow augmentation was predicated on first evaluating
the base that is required for sustaining a specified level of DO for
95 percent of all low-flow events, the event being defined as those
deficient periods (historical basis, period of record) when the
natural flow is less than the required target flow established by
FWPCA. Further evaluation was then made to determine the additional
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increment of supplementation required to insure that for the re-
mainder of the critical period of record, the stream would be
maintained at a minimum standard of 3 mg/l DO. This implies a
rule-curve for all reservoir operations, with phased augmentation
of natural flows. Releases would maintain target flows at the
desired standard of DO level within the availability limits of
the basic storage block. Subsequent to depletion of the base
storage, releases then would be reduced to maintain the minimum

3 mg/l DO target flow for the balance of the deficient period
and/or until the base reservoir storage is once more available.

(2) Need evaluation. Once the target flows were estab-
lished, a preliminary analysis was undertaken to determine the
hydrologic feasibility of maintaining the required monthly flows
at each of the selected critical load points. Since augmentation
of natural flows involves those deficient periods when the natural
flow is less than the required target flow, it was apparent that
the size and yield capability of the drainage area above the crit-
ical point would be a basic design and control consideration.
Using the mass flow records of the six gaging stations, compar-
ative yield parameters were established for the various parts of
the basin. Thus, to depict either the daily or monthly flow var-
iations, to establish a hydrologic trace, or to determine the
yield capability, a percent relationship of the mean discharge
(cfs) for any size drainage area under study to that of Plumfield,
the control gage, was used as a multiplier of the Plumfield gage
flows. Using these yield relationships, computerized routings
were made by FWPCA to ascertain the probability of maintaining
monthly target flows for 5 mg/l DO, based on the drainage area at
the load points. 1In addition, computerized routings were run for
a series of reservoir sites with variable size drainage areas to
determine the minimum size drainage area for which a reservoir
could be considered in augmenting low flows. The probability
analysis was based on an annual capability without regard to ex-
tended low-flow durations. This was indicative of the recharge
capability of a drainage area and the successful assurance of
maintaining the depicted flows by natural runoff. A two-way
matrix was used to analyze the success or failure on both a water-
year and monthly basis. If failure was indicated, the target
flows were changed to provide a lower DO level, and further cal-
culations were made to determine what target flows and DO levels
could be maintained. Detailed routings based on daily stream
flows were used to verify the degree of DO that could be maintained.
Analysis of the various reservoir sites indicated that, for the
smaller drainage areas, demands in terms of c.f.s. - per - square
mile versus yields in terms of c.f.s. - per-- square mile tended
to become asymptotic. Based on the ratio of total load-point flow
requirement to adjusted mean annual storage equivalent for the res-
ervoir and the percent of failure, it was concluded that a drainage
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ares of 7 gquare miles should be established as the minimim size
for which a reservoir could be considered in augmenting low flows.

(3) Conclusions. The results of the hydraulic evalua-
tions indicated that acceptable standards of stream quality could
be maintained for five of the six critical load points. The ex-
ception was in the area of Carbondale where the hydraulic low-flow
regimen was complicated by Crab Orchard Reservoir's operational
inability to provide dependable releases. Since this reservoir
controls approximately 75 percent of the upstream drainage area,
it was concluded that low-flow supplementation was not a practical

solution to the long-term water quality problems at this load point.

Therefore, future water quality must be maintained by other methods
such as advance waste treatment or pipeline transfer of waste loads
to the Big Muddy River. Since low-flow augmentation is an autho-
rized purpose of Rend Lake, the capability of the Big Muddy to as-
similate this possible waste discharge was analyzed. Based on
established monthly target flows, it was determined that the in-
duced waste load would not adversely affect the DO level in that
reach of the main stem. However, the low-flow characteristics of
Crab Orchard Creek required further reevaluation of that reach of
stream flowing through the environmental area of Carbondale. Since
this community is one of the largest and most rapidly developing
urban areas in the basin, it was apparent that there was a need
for some degree of low-flow augmentation. Of particular concern
was the fact that, in time, this particular reach of Crab Orchard
Creek will experience insanitary conditions, particularly from

the large volume of various types of pollution induced into the
stream from storm runoff. The U, S. Public Health Service indi-
cated the specific need to maintain flushing action; that main-
tenance of a base flow over and above any return flow (treated
wastes) should be guaranteed to minimize the potential hazards

to the local residents from vector problems and other health and
social nuisances. Based on these governing social concerns, the
obvious opportunity to improve the urban area's aesthetics, and
Crab Orchard Reservoir's inability to maintain dependable down-
stream releases, it was concluded that the natural stream flows
should be supplemented sufficiently to maintain a minimum base
flow. The selected base flow was that calculated to maintain 3
mg/1 DO for 100 percent of the time with an assumed minimum of
secondary treatment afforded the waste effluent. The calculated
DO concentration obtainable and the amount of supplementation
required for each load point are shown in TABLE 7. Included is
information relative to the watershed main load contributor and
control point, applicable drainage area of control point, yield
factor adjustments for the Plumfield gage, selected DO standards,
and the time-phased amount of supplemental flow required at the
load points. The supplemental storage figures do not include
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allowances for transmission and evaporational losses necessary
for inclusion in reservoir design. This information was fur-
nished the State of Illinois for review and comments by letter
dated 28 September 1967. The State replied that the summarized
results generally confirm its appraisal of the water quality at
the points indicated and that the dissolved oxygen water quality
standards, as presented and formulated, were acceptable and sat-
isfactory to the State.

29. ASSIGNMENT OF FUNCTIONS

The functional requirements of the individual reservoirs
were based on the services assigned the project in meeting the
basin needs. After the flood control storage requirements were
established, each reservoir was studied to determine its capa-
bility for meeting the individual watershed needs for low-flow
supplementation and the concurrernt basin need for recreation.
Since any reservoir considered would be part of a system for
decapitating flood flows, the storage for the other two purposes
was analyzed as incremental to that need. Sizing the joint-use
pools was based on the dual objectives of meeting the immediate
1980 needs and the concept of full-site utilization. Storage
dedication was predicated on first allocating that amount neces-
sary to meet the 1980 low~flow supplemental needs. To this base,
a second increment was added, equivalent to the storage required
to meet the supplemental low-flow needs for the years 2000 and 2020.
This later storage was included as a dual-purpose block, initially
dedicated to recreation but subject to subsequent, selective and
progressively greater incremental conversion to low-flow augmenta-
tion, while still satisfying essentially the same recreational
needs. For those reservoirs with site potential not fully
utilized, a third storage block was added, dedicated to the single-
purpose need of recreation. This storage would have the added
value of enhancing the project's contribution to the reorientation
of the basin's economic structure by increasing the water-surface
acreage and adding to its potential as a tourist attraction. Thus,
project formulation and analyses recognize that the larger reser-
voirs would have an increment of joint-use storage, possibly in-
volving a multiplicity of use on a time-phased basis.

30. CONVERSION OF DUAL-USE POOL

a, Rationale. The concept of a time-phased conversion for
any increment of joint-use storage is based on the assumption that
the projected needs will become a reality; that storage will be
converted from an interim and compatible use to meet these needs;
and that, together, the dual, or combination of, uses will not
only provide the maximum excess of benefits over costs, but will
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: 3 obtain the full advantages of multiple-purpose developments.

: Implied is the recognition of a restricted, yet multiple usage
of the same storage based on two considerations: (1) to iden-
tify the costs necessary to modify the basic project (exclusive

- of specific facilities), each block of storage has at least two

: governing parameters, volume and time; and (2) to deter-
mine the eventual economic justification of a project pur-

E pose, the project cost applicable to each (added) block of stor-

E age must be distributed equitably among the purposes served.

Hence, there are the additive requirements of specific identi-

fication and compatability evaluation of the multiple services

or functions provided.

perEn

b. Application. Based on the foregoing, the joint-use
pool in each of the reservoirs studied was divided into indi-
vidual storage blocks defined in terms of (1) controlling or
E consumptive uses; (2) scale of project modifications; and, (3)
O time. Recreation, essentially non-consumptive in water use,
would be compatible even on an incidental basis. However, the
degree of compatibility would be a subject of separate analysis
ascertaining the effects of project operation (drawdown for con-
sumptive use) on recreation. Scale of project modifications is
the ultimate storage need of each controlling purpose at the end
of the analysis period (50 years, 1970 -2020). Time is the con-
trolling variable for phasing the magnitude and availability of
- storage needs, and is the basis for computing the relative valuc
d i (present-day worth) of each service or function provided. These
4 ' relative values, in turn, serve as a basis for eventual distri-
i bution of project costs. Hence, interim usage is reflected only
= in terms of identifying project purposes involved in each storage
3 block and the relative values of those functions. Specific costs
E may or may not be involved.
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i : c. Operational effects on reservoir recreation. To ver-

ify the compatibility of dual-use, a procedure was established

A to determine the effects of downstream releases for low-flow aug-
mentation on the recreational potential of each reservoir. First,
the storage required to supplement natural flow was determined.
Release (storage) requirements were evaluated on a probability

E ] basis for deficient low-flow events, as defined by comparing

T FWPCA target flows for the selected quality standards to natural

i flows. The resultant water surface acreage that would be avail-
able for at least 75 percent of all low-flow events then was used
as the basis for establishing the optimum recreational potential

u of each reservoir. No allowances were made for evaporational

g 3 losses in this analysis, since the duration of drawdown is compar-
! atively short and the evaporational losses would be comparable,

3 _ whether either dual-use or single-purpose is involved. Since these
storage requirements and average surface acres were predicated on
"low-flow events," the drawdown events, if calculated on an average
annual basis, possibly would tend to indicate a greater recreational
potential than sctually might be experienced. Thus, analysis of the
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drawdown effects was on a monthly basis and identified the water
sufface acres available for usage during those months in the rec-
reational season. Planning for reservoir recreation recognized
that there will be a drawdown of varying magnitudes, depending on
the severity of drought conditions, and is predicated on a '"nor-
mal pool" rather than '"top of joint-use pool.'" Use of average
annual attendance figures is indicative of this generalized ap-
proach in recognizing year-to-year variations dependent upon the
weather cycles. Design and location of recreational facilities
are planned to operate within a range of elevations for the 'nor-
mal pool." The hydrologic conditions, and the increased usage

and regulation of water by man, require a coordinated approach and
recognition of compromise in the ultimate aims of each water pur-
pose with realistic assessment and coexistence in planning for
each project purpose. Low-flow releases also will enhance the
recreational aspects of the downstream reaches and will provide
the base for the ultimate development of recreational parkway

and river corridors recommended by the State of Illinois and local
interests.
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SECTION VI - SELECTION OF BASELINE PLAN

31. ALTERNATIVE PROPOSALS CONSIDERED

a. General. Developments considered for inclusion in the base-
line plan were responsive only to those needs pertaining to flood
control, drainage, low-flow augmentation in the interest of both
water quality control and maintenance of base flow, and general recrea-
tion. It was found that the needs of the individual watersheds could
be best served by a system of reservoirs and channel improvements
impounding and regulating the surface runoff. It was also recognized
that because of economical or physical constraints the optimum plan
of development may be incapable of completely satisfying all of the
projected water- and land-related needs. As part of the plan formu-
lation effort, joint coordinated planning was undertaken by the con-
struction agencies to identify specific need centers and within that
framework, establish various alternative projects or group of projects
capable of meeting these needs. This wds done on a comparative basis
utilizing estimates of benefits and costs based on 1967 price levels.

b. Soil Conservation Service proposals, To meet the primary
needs of the basin, the Soil Conservation Service studied some 104
headwater sites for reservoir development in 13 of the 15 watersheds.
The remaining two watersheds, Cedar Creek and Kinkaid Creek were not
studied since comprehensive plans of improvement had already been
established and were in various stages of development. Preliminary
screenings subsequently reduced the number of watersheds warranting
consideration from 13 to 10 and the number of reservoirs from 104 to
80. An economic evaluation indicated that agricultural-related develop-
ments in watersheds numbers: 1 - Lower Big Muddy River, 4 - Lower
Beaucoup Creek, and 9 - Central Big Muddy River could not be justified,
Furthermore, flood control and drainage improvements could not be just-
ified in that part of Watershed No. 7, Crab Orchard Creek, located below
Crab Orchard Reservoir. Each of the remaining 80 reservoir sites was
then evaluated relative to its topographic potential for additional
storage and multiple usage. Hydraulic screening established that five
reservoirs had sufficient storage-yield capability, either individually
or in combination, to meet the low-flow augmentation needs for four out
of six load points. Twelve reservoirs were identified as having a rec-
reational potential. However, application of the minimum water-surface
area criteria, together with the need for area distribution and a com-
parative need-efficiency evaluation, reduced this number to six for
initial consideration., 1In addition, the need for main stem, lateral
and sub-lateral channel improvements was established in all 10 water-
shed areas to help drain wetlands in and adjacent to the flood plains.
Some 349.9 miles of main channel improvements were designed and costed
for development along the principal tributaries. These improvements
would supplement the detention structures in encouraging the agri-
cultural enhancement of the protected areas. 1In addition, these main
channel improvements would permit development of approximately 875.6
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miles of laterals and sub-laterals to provide drainage outlets for
acreage in and adjacent to the flood plain. The 80 reservoirs
selected for final comparative analysis contained storage amounting
to 189,920 acre-feet for flood reduction, including sediment stor-
age, with an additional 132,410 acre-feet for potential allocation
in meeting the needs of recreation and/or low-flow augmentation.
Total cost of the reservoirs was estimated at $31,248,200. Total
costs of the 1,225.5 miles of channel improvements was estimated

at $12,200,300 of which $7,099,800 was for installation of the

main channels. 1In addition, an expenditure of $21,306,400 was
estimated as the cost required for installation of land treatment
measures in the 10 watersheds. Total cost of the foregoing improve-
ments amounted to $64,754,900, based on July 1967 price level.

c. Corps of Engineers proposals. Based on the composition of
needs and redevelopment objectives, it was concluded that the
interest of the basin would be best served if conflicts with the
Soil Conservation Service's headwater reservoirs were minimized.

This would be required if the concerted effort to enhance the local
agricultural productive output and efficiency is to be achieved.
Since channel improvements and on-farm drainage systems are essen-
tially last-added increments to the reservoirs and directly related
to the land treatment proposals, it was concluded that local partici-
pation would be facilitated if most of the improvements were imple-
mented under the Public Law 566 program. Due to the diversity of
improvements, it was also decided that multiple Federal agency
involvement in the construction program should be minimized since

in this area a basically single Federal-local sponsor relationship
would be beneficial. Otherwise, planning could become too complex
and lead to haphazard phasing and development in each of the water-
sheds. Consequently, the Corps restricted its investigative role

in this study, considering only those reservoir projects capable of
meeting the predominant water resource needs, and then only in those
watersheds where low-flow augmentation was a definite water need.
This procedure automatically insured selection of reservoirs with a
good distribution pattern, close to the main growth centers, enhancing
the project's recreational potential and its contribution (tourism)
to the area's economic reorientation. On this basis, preliminary
studies involved consideration of some 57 reservoir structures, 6 of
which were retained for detailed analysis. Screening was confined
esgsentially to the individual site's capability and efficiency in
meeting the water-related requirements. Design of these reservoirs
provided a total storage equivalent of 177,700 acre-feet, of which
48,600 acre-feet was provided for flood control and sediment storage,
and the remaining 129,100 for multiple usage, both low-flow augmenta-
tion and recreation, Total cost of the six projects was estimated

at $63,467,100, based on July 1967 price levels.

d. Summary. TABLE 8 lists the reservoirs proposed for de-
velopment by the Soil Conservation Service and the Corps of Engineers




; in each of the ten watersheds. TABLE 9 presents the channel im-
i rrovements recommended for installation in each watershed. TABLE 10
lists the number of acres in each watershed on which land treatment
isures are required. In all cases, the costs shown are based ]
July 1967 price levels, Shown on PLATE 3 are the 86 projects
vroposed by the two construction agencies.

TR NPT O T AT FCATRLE 0 T o F T R R T T T R G

ko gy

52

| 4
|




= PETii T SR aAa] 9911d /96| AInf uo paseq a[qed}[dde aiaym sIuaw ]
ANON -doypaaap [euoyira1d91 (0ZQZ PUE (000Z) @ININJ JO YIIOM PIJUNOISEP €3pN[oU] ()
8d10 “uoyrjejulWENE MO[J-MO| puE UOJIBSID3I - asn [eng (€)
00%“ L6t 00%°¢ 00%"% 0001 G=Ll ‘spaau s,uyseq 2yl jo suoriizod 1o :o«umwmw”M:HOMMMWH“W“ 4
008 ‘%9 008 009 00¢ ¢=11 [E303 9yl Jujlasw 10J SGAJIRUIIITVx (v
$08 X
#9913 puog pue axeq| 008°B9S‘TT 006 ‘e (£)008°22 007 ‘¢ 006 ‘Y L YE-
11 "ON peysiajem F z . sdiop
ANON 00 "€sz°1 009°6 (1)009°9 001°2 006 v81-9
m&uoo OOOUO:‘ OOOHO 009°Y OOQ..— L1-9
2009 9L 006 ‘%1 (1)009°11 00Z°7 00L 1-01 00v°98 00z 1 006 00¢ 91-9
oS 008°171 009°1 00Z*1 00% S1-9
3}931) sued11inf ooo.cNa OOM.N 008°1 005 91-9
01 "oN paysaajem| 00L TEE 006 < 00S‘%  00%‘1 €1-9
00692511 001°8Y 00L°5Z 00S ‘%1 006°L gE- 0S6°711°1  00€°01 00z*y 00L'%  00%°1 11-9
©) x ‘ ‘ 48]
sd1op ooo.cm~ OOm.~ 001°1 00 01-9
00€°%69° T 00%°6 (1)00Z*% 000 0071 01-8 o i 008 00¢ 6-9
00856 0011 008 00¢ v6-8 a8t 00z 1 008 00y 889
000681 002'7 0091 009 x8-8 005 46 005 °1 0011 00Y »L-9
009 €L1 00L°1 00E‘T o0y «L-8 i o (2)002°8 008‘9  000°7 *VE-9 -,
009°$L1 000°¢ 00£‘7  00L x9-8 s e 0001 00¢ x99
002 €8 008 009 00z x$-8 1o 15t L 009°1T  00¢ x€-9
008°6ST 00%° 0081 009 x -8 S0s
001°1S1 00%‘7 008°1 009 %€-8 ¥231) dnoomeag 1addp
001501 00S ‘1 001°1 00% ¥2-8 9 "ON paysiajey
005 ‘721 00€‘1 000‘T  00€ 41-8 ANON
SOS sdio)p
13ATY Appn 973311 | 00L°0€% 000°S 008°¢ 00Z°1 Z1-¢
8 "ON paysioiem | 009°€l 0001 008 002 11-§
00E°00S ‘L 008°02 (£)000°61 S 008°1 v91- 009°ZH1 00Z°‘C 009°1 009 01-S
000°€5L ‘¢ 008°‘8 (£)001°9 00Z°1 00S ‘1 AT 056 “Z0% ‘1 08%°01 (1)09L°L 0012 0Z9 L-s
sdioy 00L‘%€T 006 ‘€ 000°€ 006 9-¢
000°199 “055‘g (2)055°S 000°2 000°T ¥ V8-L 006 ‘072 009°% 00%‘¢ 0071 H=C
00%°18s ‘1 008°8 (1)00%°9 0081 009 xl-L 00z ‘0%1 006 ‘1 009°1 00€ vE-¢
008°Z01 00€°1 000°T  00¢ 9-1 000°Z%1 006°C 001‘z 008 1-S
SOS SOS
3}291) paeydig qei) }321) wnjey
L "ON paysiajem S °"ON p3ysiajepm
%) (8) 3500 | 33_oe 33-o8 33-oe 13-o® (1) (8) 3500} 33-0e 33-o® 33-o® 33-o®
28ev103 28e1038 28e103s| 28e103s a28e103s 28e101s a8e103s a8ei03s
18301 [2sodind-aydyaynk | 03 [iuemppag 1e301 |@sodind-a1dyatmu | ‘0°d  |auswipas

s1joAl19s821 pasodoig

8-W ITEVL




00z° 996" L por's1 (£)009°%1 00€‘T  008°1 ¥6-
sdiop
MMM.MM# MMW MMM WMM M””M“ ‘spasu s ujlseq 2yl jo suojiiod 1o [PI03 Y3 Jujiedw 10J ESAJIPUIAITV
ooc.qdm ocmﬂﬂ oooU~ 00¢ VEI-61 *syana] 9211d [9e| Anf uo paseq a1qedjjdde aisym sjuaw
ooo.-~ 00S "1 001" 1 00% 11-61 doyoaep [euoiiea1091 (2O PU® (O0Z) 2i1n3In3 JO YJlom pajuncdsip sspnidul (%)
oom.nN~ 00% 00¢ 001 01-61 ‘UOTILIUSBWENE MOYJ-MO| PUE UOFI®I1031 - ISN 1ENG (()
eoo.co ooo. 009 002 6-S1 ‘uojlejudwdne mojy-m01 (7)
ooﬂ.ﬁ_m,_ 00S ‘%1 (2)00%°01 0067 0021 ¥8-S1 ‘AU0 UOYJIR31D3W (1)
00L 0% 00¢ 001 001 L-§1
me.MM~ mMM.~ 001 001 9-61 AINON
3 . i 0001 00€ 6-S1 8410,
001 0%t  00L°9 (1)009* % 00S‘T 009 *VE-S T 006°TL1 006 - K
00L‘S%1 008 002 vZ-S1 ¢ ¢ il o 453
004 0 ! 009 7 00,851 0091 00Z*1 00Y ve-€l
009°¢ 000°¢ 009 vi-el 008011 00L 00S 002 7-€1
S8 008 %11 008 009 007 I-c1
§a21) jiog Kasgn $08
G1 °"ON p3YysSioiem »221) un9
INON ) €1 "ON p3ysiajem
. ) sd1op 006°€ST*Z1  00%‘L%  (g)006°0Y 00LC  008°C xl-
00L 88z 006 7 0012 008 S1-%1 sdiop
009 61Z 006" 1 00%‘1 00S H1-91 00S ‘T4 001°¢ 00%°2 00. £1-Z1
ooo.noc 1 006° 72 (1)000°81 001°S 008°1 =91 009851 00! 005 002 vZ1-21
000" L6T 001°1 008 00€¢ VO1-%1 00909 006 00 002 11-21
ooe.n- 008 009 002 V6-41 000°SLT 00L°1 00€ ‘1 00% *01-21
006 L11 006 r 00L 007 8-%1 000°%49 001°6 (2)005 ‘% 00% ‘¢ 0021 x6-21
00L 0€% T 008" %2 006" Z1 0016 008°? L-91 008°‘8S1 001°C 009°1 00$ VL-21
009°201°1 00$°6 00%°L 009°T 00 9-41 000151 008°1 00S ‘1 00¢ v9-21
009911 00¢ 005 007 S-41 001°00T 00% ‘1 001°1 00€ 95-71
006°S11 008 009 007 H=-91 006501 001°1 008 00€ v-21
005 ‘%01 008 009 002 €41 00S ‘€L 00S 00% 001 v-21
002 ‘09¢ 000‘Y 000°€ 000°1 7-91 006 “718 00€‘Y (1)001°€ 008 00% (At
009 %07 00s °Z 0061 009 1-%1 00z°0%%‘T  00€‘%Z  (£)000°L1 009°‘S  00L°1 »1-21
[l S§0S
1oAYy Lppny 1@ a2ddp ¥221) %104 AIPPIW
#] °‘ON paysislem Z1 "ON p3ysiajem
(%) (§) 3800 | 233-0¥ 33-0€ 313-0® 13-o® AqVAwV 3so) | 33-0® 33-o® 313-o® 313-0®
afexo3s adeiz03s 28p103s| 28ei03s 28e103s 28e101s a8ea103s| a8e103s
1e30] omoau:m-mﬂm«u~=: -3 JuawIpes 1301 asodind -a1dy3 1y O | Juawipa3s

$1T0A19831 pasodoig

(P,3u0d) g-| ATAVL

54

—



TOqe] paeysdi(Q qea) oaoqe esaay |/
‘S{oa9] 2d91ad [96] AInf uo paseqg /

—eN|

00S‘001°S 9°6.8 008°660°L 6 6%¢ 1e301
00T 1% 768 00$°999 0% }e21) 3104 Kase) ¢ "ON
001 ‘989 GGl 006 “89¢ 8 Wy Appni 31g 1addp 1 “ON
00Z°‘1%2 8°¢H 009°68 6°S 3@21) und €1 "ON
00€‘6€8 8791 00%88€°1 8 LY 3@21) 3104 S[PPTW ZI "ON
000°SL% L°€8 000°¢Z€9 82 §3221) puod pue a3eT 1 "ON
009°0T11 1°8¢ 00011 L9 }291) SuEdTIINH QO "ON
A
000°z.8 0°1%1 00Z‘%89°1 699 191y APPnK 213311 8 ON
00€°62S 0°66 006 ‘ €02 86 /T W®31D pieyd1p qeid [ "ON
006 ‘SS9 L 201 008°/9T°1 6°99 j@21) dnooneag 1addn 9 ‘oN
006 ‘€42 8Ly 006 ‘18€ 9°1¢ ¥o91) wnied ¢ "oN
e P S -——— j981) 1epa) 7 °'ON
(3) 3sod (so11w) /1 (§) 3s0d (so1 1w) Spaysialepm
uojlerieasul sjuawaaoadut uotjeyieasul sjuawaaoaduwt
Jo y3j8ual jo y3jduag
s[ei1923BIqNS X S[el123e] sulep

sjuawasoxdwt Tauueyd pasodoigd

6-W TIAVL




TABLE M-10

Proposed land treatment requirements

Watershed Acres Costs ($) 1/
No. 5 Galum Creek 51,960 2,654,500
No. 6 Upper Beaucoup 99,720 5,116,400
No. 7 C;ab Orchard 75,200 1,874,325
No. 8 Little Muddy 92,460 4,732,700
No. 10 Hurricane Creek 8,600 214,475
No. 11 Lake and Pond 36,290 904,525
No. 12 Middle Fork 82,690 2,070,150
No. 13 Gun Creek 16,840 419,625
No. 14 Upper Big Muddy 80,440 15,995,550
No. 15 Casey Fork Creek 53,130 1,324,150

TOTAL 597,330 21,306,400

1/ Based on July 1967 price levels.
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32, SELECTION OF BASELINE PLAN

a. Criteria. The composition of the baseline plan was estab-
lished by determining the optimum plan of development in each of
the 10 watersheds for which action programs were recommended. This
determination was based on a procedure analyzing each project and
increment thereof as part of a total hydraulic and economic system
for that particular watershed. Thus, to identify the optimum plan
of improvement for each watershed, a comparative evaluation first
was undertaken between those projects that were formulated to meet
all or portions of the same needs. Supplemental to these projects
would be single-purpose and multi-purpose projects required to meet
both the remainder of the watershed's needs and those of the basin
allocated to the particular growth center within the watershed
boundaries. The comparative analysis involved an evaluation of
the level of investment relative to creditable beneficial returns
and the degree of achievement in meeting the needs. This procedure
identified the scale of development that would provide maximum net
benefits. In all cases, the engineering and economic feasibility
and optimization of each project(s) had been established by the
sponsoring agency.

b. Rationale. The optimum scale of development is that eco-
nomic point at which the net benefits (excess of benefits over
costs) are at a maximum, Net benefits are maximized if the scale
of development is extended to the point where the benefits added by
the last increment, be it project or separable segment of a project,
are eg-al to the cost of adding that increment. Each competitive
reservoir was analyzed on an individual basis to insure the '"best
use' of that development by obtaining the greatest excess of benefits
over costs. The analysis was based on a functional assignment
relative to the storage provided and the needs of the watershed and
basin as a whole. The evaluation involved alternately rededicating
and comparing the worth of each storage increment selected for singl«
or dual use. Benefits and costs were expressed on comparable quanti:
tative economic terms to the fullest extent possible. Since each
purpose varies in its competitiveness, when expressed in economic
terms only, an analytical constraint was imposed on the comparative
analysis. This constraint restricted selection of the best plan
of improvement to a maximization of net benefits, creditable to the
basic service or product provided. Inclusion of such induced
benefits as, say, tourism, would tend to over-emphasize recreational
development to the detriment of the other needs and possibly prevent
total achievement of the study's objectives.

c. Comparative economic analysis. The primary needs in five
of the ten watersheds were confined to the agricultural-related
problems of flood control and drainage. These five watersheds
were: No. 5, Galum Creek; No, 10, Hurricane Creek; No. 11, lake
and Pond Creeks, No, 13, Gun Creek; and No. 14, Upper Big Muddy
River. 1In each of these watersheds the Soil Conservation Service
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had prepared a plan of improvement optimized in terms of economics
and systemized flood control hydraulics. While there also was

a limited potential to meet a minor increment of the basin's
overall recreational needs, it was found that the initial phase
could be more economically and effectively met by projects in
other watersheds. Therefore, the recommended plan of improve-

ment for these five watersheds included 28 single-purpose flood
control reservoirs and 388.4 miles of channel improvements. The
alternative proposals which required a comparative evaluation

were located in the remaining five watersheds, namely: No. 6,
Upper Beaucoup Creek; No. 7, Crab Orchard Creek (Upper portion
only); No. 8, Little Muddy River; No. 12, Middle Fork Creek; and
No. 15, Casey Fork Creek. Of the 52 structures proposed for
consideration by the Soil Conservation Service, 35 were single-
purpose reservoirs designed as part of a system that would affect
the required flood control hydraulic gradient. The other 17 were
the multiple-purpose projects which were considered as functional
alternatives to five of the six proposed by the Corps of Engineers.
Consequently, the final comparative evaluation involved just 22
reservoirs with varying usage, costs, and benefits, and only 207.9
of the remaining 837.1 miles of channel improvements which were
designed as last-added increments to the reservoir system. Shown
in TABLES 11 through 15 are the maximization analysis (maximum
excess of benefits over cost) for each of the latter five water-
sheds. Presented are data regarding: the comparative evaluations
optimizing those individual projects that have the potential for
multiple-use development; the comparative evaluations between
those projects or groups of projects formulated to meet all or por-
tions of the same needs; those increments of the system supplemental
to the alternative projects and required to meet the remainder of
the established needs; and the combination of reservoirs selected
as the best from both an effectiveness and efficiency standpoint in
meeting that portion of the local area and basin needs within the
watershed.

d. Summary. The maximization analyses resulted in reducing
the 22 reservoirs under consideration to 7 and, in some instances,
reformulated and reallocated the storage function of those projects.
Also the 207.9 miles of channel improvements were deferred due to
changes in hydraulic control and potential of a higher land use.
The baseline plan, as finally formulated, consists of 71 reservoirs
located throughout the 10 watersheds, land treatment measures,
and 1,017.6 miles of main stem, laterals and sub-lateral channel
improvements. The two reservoirs approved for construction under
Public Law 566 in Watershed No. 2, Cedar Creek, would be additive,
based on the assumption that they may be required to meet the
projected water supply deficiency of Carbondale.
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33. ECONOMIC EVALUATION OF BASELINE PLAN

a. General. Since the time when the baseline plan for the

e 10 watershedswas identified, costed and the economic feasibility
S determined, the Water Resources Council has requested that the
E information be updated. This involved: (1) a recomputation of
- the individual project costs reflecting July 1970 rather than July
1967 price levels; and (2) that the benefits and economic justifica-
tion be reevaluated using the Federal interest rate for fiscal year
; 1971 of 5-1/8 percent as compared to the previous rate of 3-1/4 per-
3 cent, The updated benefits creditable to the individual projects’

: studied, and the revised project costs and economic justification
are summated in the following paragraphs.

oo~

T

i e

b. Benefits.

(1) General. The tangible benefits creditable to the
e selected reservoirs and channel improvements were based on the ser-
E vices or functions provided by those projects, either as part of
§ a system, or on an individual basis. 1In order to facilitate the
| evaluation, a differentiation was made between those needs that had
F : either national or regional significance. The needs in the first
i

category would contribute to the nation's economic development by
increasing the value of the nation's output of goods and services,
thereby improving the national economic efficiency and social well-
being. Thus, the accruable benefits reflect the measure of monetary
return to the user and/or increased value in resource utilization.
The second category of benefits represents the incremental enhancement
to the region's socio-economic structure that results from the invest-
ments or services provided to achieve the national objectives. By
definition, the value represents an additional return that would
accrue to the study area once commitments for the basic resource
developments are achieved. 1In each case, only the net worth was

E derived, being computed as equivalent to the creditable gross value
> less any associated cost incurred in the realization of these bene-
E- 3 fits. Based on the need evaluation, the benefits potentially cred-
‘ itable to the projects proposed for development were confined to the
satisfaction of needs associated with agricultural enhancement; spe-
cifically, flood damage reduction in the bottom lands and drainage
of selected wet lands; low-flow augmentation for improving stream
quality and providing a minimum base flow where conditions so war-
rant; general recreational developments required to satisfy the un-
met demands for water-related activities; and the need to further
the governmental efforts in redeveloping the region's economic
structure. Benefits expected to accrue at varying rates in the
future have been discounted to the base year, 1980, and distributed
) as an average annual value over a hundred year period. The current
k3 Federal interest rate of 5-1/8 percent was used to discount to the

: present worth,
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(2) National benefits.
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If it is assumed that the bulk demands would be satisfied by a
reservoir program as implied by the amount of water surface re-
quired to meet these needs, 26,000 acres in 2020, the unit value
of $1.00 would be applicable. Accordingly, the total discounted
recreational benefits (2020 needs) are estimated at $4,875,600
annually, of which 41 percent or $2,000,000 are creditable to the
1980 initial needs.

(3) Regional benefits. As previously indicated, devel-
opments, particularly reservoirs, required to satisfy those needs
listed in the national category, will serve as catalysts for ad-
ditional investment in the basin. These projects will induce in-
vestments to be made that will further stimulate the area's present
depressed economy, primarily by broadening its economic base and
thereby raising the level of income. To quantify this induced im-
pact, differentiation was made between those benefits that would
accrue from expansion of the economic base structure and those that
reflect a direct increase in income resulting from improved agri-
cultural efficiencies. The anticipated expansion in the economic
base structure was quantified by determining the change in personal
income directly attributable to future water-related developments.
Any growth resulting from other public and private investments was
specifically excluded. The net local economic development benefits
are estimated at $13,400,000 annually. The induced returns result-
ing from improved agricultural efficiencies were based on the ex-
pected rise in capital outlays which would be made to attain the
projected productivity. The increased expenditures in turn will
contribute to the growth in local agricultural-related businesses.
The value of this bemefit is estimated at approximately 10 percent
of the increased economic returns creditable to installation of the
flood control and drainage improvements or $424,500 annually.

(4) Summary of benefits. Total average annual benefits
creditable to the 10 watersheds are estimated at $24,543,900. A
breakdown of these benefits by categories, type, and individual
watershed is shown in TABLE 16. A more detailed explanation of the
procedures for updating these benefits is presented in APPENDIX N,
BENEFIT EVALUATION. Benefits attributable to relief of unemploy-
ment during the constructicn period and operation and maintenance
of the project have not been included in this evaluation. These
type of benefits are based on the use of unemployed or underemployed
labor in those counties suffering from an adverse employment situa-
tion. The concept of employing the human resource to its optimum
potential is representative of the national objective of overcoming
a depressed economic situation in an area which is below the nation's
economic average. Areas designated by the Department of Labor as
having substantial unemployment or underemployment become eligible
for assistance under the Area Redevelopment Act of 1961, as amended.
Hence, utilization of the area's labor resources that are unemployed
or underemployed are valid benefits which are creditable to a proj-
ect as provided by Senate Document No. 97. As of November 1970, only
two of the basin's five counties are classified as being eligible

bb
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for assistance under Title I and IV of the Redevelopment Act.
This is an improvement in the area's economic situation which
indicates a reversal of past trends and reflects the success of
governmental and local programs. It is anticipated that by the
time work on the early action program is initiated, the unemploy-
ment situation should decline sufficiently to preclude these
counties from being classified as eligible for assistance under
the Area Redevelopment Act. Based on this forecast, benefits in
this particular category, equivalent to $581,600, were not uti-
lized in either project formulation or economic evaluation. This
decision was predicated on the expectation that these benefits
would not be applicable by the time project construction is in-
itiated.

c. Project costs. The cost of each project was updated by
the agency which proposed and designed the improvement. Included
were estimates for all line items of construction work and allow-
ances for such factors as contingencies, engineering and design,
supervision and inspection, and land acquisition. Installation of
the recreational facilities was phased im relation to the immediate
and long-range needs. The time-phasing of these developments was
based on the size of the reservoir involved and its proximity to
the main growth centers of the basin. The initial costs for rec-
reational development were based on analyses of existing reservoirs
and are representative of an initial level of deve lopment reasonable
of attainment and acceptable to the State of Illinois for this stage
of coordinating planning effort, While no firm commitment as to the
extent and timing of future non-Federal investments was received, a
tentative phasing of future use and installation costs was establist
for each of the reservoirs considered for recreational development.
Listed in TABLE 17 are the revised costs for those projects containe
in the baseline plan. Of the 71 reservoirs contained therein, five
are considered appropriate for comstruction by the Corps of Enginee:
and the remaining 66 by the Soil Conservation Service. These projec
are over and above the plan of improvement already prepared for the
Cedar Creek Watersheds.

d. Benefit-to-cost ratio. One of the basic criteria in deter-
mining a project's eligibility for authorization and ultimate con-
struction is its economic feasibility. To determine the economic
justification of the scale of development (baseline plan) under
study, estimates of project cost were converted into average annual
financial charges and then compared to the accruing benefits. The
average annual charges include the interest and amortization equiva-
lent of the total project cost and the applicable annual operation,

maintenance, and replacement costs. Interest and amortization costs
were derived, using the current 5-1/8 percent Federal rate. Both t}
reservoirs and channel improvement. were estimated to have a hundrec
year economic life. In de*.rmining the benefits creditable to the
particular project or gioup of projects under evaluation, appropriat
adjustments were msade to the system benefits for flood control and
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drainage. These minor modifications were necessitated by the changes
in drainage area control resulting from the maximization process.
Allocation of the local economic development benefits was prorated
on the basis of the project's recreational usage. This parameter was
considered a primary indicator of the project's value for attracting
outside capital and starting the type of local growth pattern iden-
tified in quantifying this induced worth. A summary of the project
cost, both first cost and annual charges, creditable benefits and
applicable benefit-to-cost ratio for the projects and total system
in each of the 10 watersheds are shown in TABLE 18.
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SECTION VII - MODIFICATION OF THE BASELINE PLAN

34. GENERAL

While the baseline plan would satisfy most of the water- and
land-related needs, it represented an economic evaluation involving
only measurable benefits. Although responsive to the tangible needs,
it did not include provisions for specific socio-environmental con-
siderations. These intangibles are of sufficient import to warrant
consideration for modifying, or extending, the baseline plan. 1In
particular, planning agencies of the State and local counties had
advocated the need to establish river recreational corridors and re-
habilitate strip-mine areas. However, before any additional formu-
lation was initiated, the baseline plan was analyzed to determine
what particular products or services it provides that could contrib-
ute to an effective environmental control program. Low-flow augmen-
tation would enhance the recreational value of the waterway and the
land contiguous to the stream. It would also provide opportunities
for development of different types of water- and land-related rec-
reational pursuits not now readily available. Furthermore, certain
acreage in the flood plain is anticipated to remain fallow, not par-
ticularly suitable for agricultural development, but with proper man-
agement, would have an effective potential for enhancing the social
well-being.

35. RIVER RECREATIONAL-ENVIRONMENTAL CORRIDOR

a. Plan formulation. Possible development of selected flood
plain acreage for public use has been identified as a major consider-
ation in the environmental control of the basin. The proposal for
creating public use areas along the main stems of the Big Muddy River,
Little Muddy River, and Beaucoup Creek is contained in the basin
counties' land-use plan. All three are suitable for development as
recreational-environmental corridors, since the potential of these
streams as scenic rivers will be enhanced by the flood protection and
flow supplementation afforded the major portions of these streams by
three Corps reservoirs: Rend Lake on the main stem; Reservoir No. 35,
located on the Little Muddy east of DuQuoin; and Reservoir No. 34, lo-
cated above Pinckneyville in the Upper Beaucoup Watershed. These reaches
would provide an enhanced base for interrelated land and water recrea-
tional opportunities normally net provided by reservoirs, Hence, special
attention was given to the establishment of river recreational corridors
in each of these areas. Formulation was based on a multiple-use concept
providing: (1) a greenbelt to preserve the natural environment that the
residents need to insure their social :1l-being; (2) a basis for pre-
serving the ecological system for the area's wildlife to offset future
losses that will be incurred as the basin grows; and, (3) a base for
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stream-oriented recreation. To create such a managed environment,
three particular facets had to be considered: the waterway it-
gelf - its ecology and flow characteristics; the geophysical as-
pects of the lands which border the stream; and the type of usage
compatible with the stated objectives. Essentially, the

objectives of management would be the development of multi-use
areas that are suitable for stream-related fishing and general
recreational activities, aesthetic enjoyment, wildlife habitat,

and the preservation of other natural resources, particularly
those archaeological and historical sites which are river-oriented.
Waterway consideration would involve the quantity and quality of
stream flow and the associated flora and fauna of the contiguous
land. Land management would seek a controlled intermix of agri-
cultural development, pastures, timber, and specific cover and
vegetation useful for the preservation and enhancement of the
environment. The soils in the area lend themselves to this type

of intermix, belonging to the Belknap-Bonnie-Karnak classification.
The land has a low permeability rate with high seasonal water tables.
It is slow to dry out, slippery when wet, and hard and rough when
dry. While the vegetation is comparatively easily damaged when wet,
the soil supports a variety of bottom land hardwood tree species
native to the area.

b. Development requirements. To successfully achieve the
stated objectives, it is necessary to control land on either side
of the watercourse and have adequate length to assure a signifi-
cant base for good management practices. Interspaced would be
sites developed for specific aesthetic value and both stream fish-
ing and general recreational opportunities., In general, the cor-
ridor would be a mix of public and private ownership, with re-
stricted-use easements and rights for linear access obtained on
acreage that is retained in private ownership. Dedication of a
strip of land 1,000 feet in depth from the high bank on both sides
of the stream is considered sufficient to provide a working acre-
age for management and action programs. However, this measure-
ment would be varied, dependent upon the significance of the en-
vironmental and archaeological features in the different parts of
the streams. Three specific corridors would be established. The
first corridor would extend some 103 miles along the main stem of
the Big Muddy from the Rend Lake Dam downstream to the stream's
confluence with the Mississippi River. A second corridor, some
47 miles long, would be established from below the Corps Reservoir
No. 35 on the Little Muddy to its confluence with the Big Muddy.

A third corridor, 28 miles long, would be created in the lower portion
of the Beaucoup Creek extending from the confluence of Galum Creek

to the Big Muddy River. 1Initial development of sites for general
recreational opportunities would be restricted to the corridor on

the main stem of the Big Muddy River. The other two corridors would
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initially be managed as a greenbelt, with emphasis on development
of wildlife habitat. Controlled access or angler-use sites for
stream fishing would be provided on all three. Specific land-
scaping with adequate buffer zones would be required to insure
separation of the recreational developments from the remainder
of the main stem corridor that would be retained in a natural,
but controlled, environment. The general recreational facili-
ties provided should be developed in a primitive park setting
and offer selected opportunities for both day and possibly over-
night usage. Location of both the fishing and general recrea-
tional sites should be planned at or near good stream road cross-
ings. Local interests have proposed initial development of four
specific areas for general recreational usage on the Big Muddy
River. The first area would be located near river mile 87 and

be incorporated in the acreage controlled by the West Frankfort
Park District, which includes the community of West Frankfort

and the village of Orient., The second site would be deve loped
near the community of Hurst at river mile 64, where a good site
with proper environment has been under consideration for park
development. The third site would be located near river mile 35
and be incorporated as part of existing Murphysboro Park adjoin-
ing the stream. The fourth area would be more than just a site
development; rather, it would be an extensive park and recrea-
tional development strip extending from river mile 27 to the con-
fluence of the Big Muddy and Mississippi Rivers. Contributing

to the uniqueness of this particular area is the fact that these
acreages generally lie within the boundaries of the Shawnee
National Forest. Acquisition and development of any private
in-holdings in this area would be in consonance with that agen-
cy's plans for multiple-use and improvements. In addition, the
proposed Mississippi River linear recreational corridor, the
Great River Road, will traverse this same area. Both will be
augmented by still another corridor, the George Rogers Clark
Recreation Way, which will serve to connect recreational facil-
ities built along the Mississippi and Ohio Rivers and which will
terminate in this area. Because the forest provides the main
environmental support area, it is recommended that deve lopment

of this area be integrated into the Shawnee National Forest rec-
reational plan. Each of the general recreational sites should
have river frontage at least five miles long, with the acreage
purchased totally in fee. Development of these recreational
areas would extend to both sides of the river, with the recrea-
tional facilities concentrated in the middle one-mile zome. It
is in this area that such recreational pursuits as camping, bank
fishing, picnicking, boat launching and possible swimming beaches
would be provided. 1In addition, buffer zones two miles long would
be planned on either side of this center zone, separating those
facilities from the rest of the recreational corridor and at the
same time providing a basis for development of specific day-use
and land-related activities. These day-use activities would
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include hiking trails, horseback riding trails, and other related
nature-oriented pursuits. The angler-use site will serve as
access and stopping-off points for bank and float fishermen and
hunters. Dependent upon road access, each site should have suf-
ficient acreage to satisfy requirements for sanitation, potable
water, and parking. In addition to these areas, acquisition in
fee is recommended for those acreages that contain unique ecolog-
ical and environmental aspects or any archaeological findings
worthy of preservation and which could serve as a tourist attrac-
tion.

c. Land control, 1In establishing the three corridors, the
counties will face the possibility of a minor reduction in the
assessed land values which serve as their tax base. To partially
offset this potential loss, it was recommended that the ownership
of these land portions should be varied, depending upon the spe=
cific use of the reach of stream involved. As has been indicated,
all lands developed for either fishing or general recreational
usage should be bought in fee. This also applies to those acre-
ages required for the preservation of archaeological artifacts
or special natural environment. The rest of the land can be con-
trolled through the use of special easements that are restrictive
in nature, but at the same time, afford the owner a special in-
ducement to insure participation. A decision will have to be
made by the basin residents concerning the amount of acreage
that should be acquired in developing the recreational corridors.
The option of zoning some of these lands for open-space usage is
an attractive supplement to total purchase in fee or use of re-
strictive easements. Zoning for open-space usage will permit
certain acreage to remain as private holding and be developed
for agricultural production. Furthermore, zoning can be sup-
plemented by the use of scenic easements, and special, but var-
iable, reduced tax rates to control and encourage development
of a suitable environment that would include the various types
of agricultural production. Easements that specify the type and
amount of the cultural work undertaken by the landowner would per-
mit the owner to receive full value from any products harvested
from the land. The harvesting, be it field crop, pasture, or
timber, would be governed by a management plan and would have to
be compatible and be subject to the primary use requirements of
that reach of stream., Care is required to insure that the land-
use planning is restrictive in nature, and, at best, the crop and
pasture lands should be interspersed throughout the various lengths
of recreational corridor. In addition, every effort should be made
to minimize any effect on drainage for the contiguous upland acreage.
To enhance the environmental aspects of these corridors, planting
should be concentrated in selected types of timber and vegetative
cover., Manipulation of the vegetation will affect the wildlife,
recognizing that wildlife is not managed; it is the habitat which
is managed. Tree species, particularly of the mast or nut producers
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should be encouraged. Planting should include black walnut, pin
oak, and ash species, with cottonwood as a possible supplement
due to the flooding characteristics of the bottom lands. Plant-
ing of early spring flowering shrubs and such tree species as
dogwood and red bud should also be encouraged. This, together
with selected herbaceous plants and grasses, should provide ade-
quate ground cover to prevent soil erosion,

d. Implementation. To date, the lands encompassed by the
recreational-environmental corridors have been zoned for public
use in the land-use plans adopted by the counties. These plans,
however, have not been implemented by necessary ordinances, nor
have the economic implications that would be caused by removal
of these lands from the tax rolls ascertained. Consequently,
while establishment of the 178 miles of stream corridor has been
incorporated into the basin plan of improvement, additional
studies will be required before acquisition and development are
undertaken., Since the value of the three corridors is directly
related to the basic water regimen control effected by the three
Corps reservoirs, development of these corridors should be phased
and made part of those projects' recreational master plan. Ac-
cordingly, the Coordinating Committee selected the Corps of Engi-
naers as the agency responsible for undertaking the necessary studies
leading to Federal involvement in creating these corridors., The au-
thorizing study with the necessary coordination should establish the
design controls relative to: acreage; usage; costs, including
annual charges for operation and maintenance of the various stream
reaches; and the zoning, type of ownership, and adjusted tax struc-
ture needed to encourage local participation. Development and
administrative arrangements probably should be similar to those
of Public Law 89-72, since these projects would have a partial
recreational function. Funding for implementation should be time-
phased to coincide with construction of the three Corps reservoirs,
Contingent upon written agreement with the State and local agen-
cies, the Corps of Engineers should proceed to acquire all lands
required for establishment of the corridors, either in fee or in
easement, as identified in the authorizing and subsequent master
plan. The Corps of Engineers then will offer the option to the
participating agencies to cost-share the acquisition and develop-
ment of the corridor lands or to reimburse the Federal Government
in full and acquire land deeds subject to an agreement to adminis-
ter said lands as outlined in the master plan. The management of
the project-associated lands and resources located within the
Shawnee National Forest will be the responsibility of the Forest
Service subsequent to total acquisition and development of the
master-plan facilities by the Corps of Engineers.
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36. JUSTIFICATION OF THE RECREATIONAL-ENVIRONMENTAL CORRIDORS

Subsequent to defining the scope of development, the cost for
establishing the three recreational-environmental corridors was
determined. A combination of fee and easements was used as the
basis for evaluating the cost of the lands required. Also included
as part of the total project costs were such items as damages, min-
eral subordination, resettlement and acquisition charges, recrea-
tional and stream access facilities, and contingencies. It is pre-
sently estimated that approximately 58,000 acres would be acquired
; for the three corridors, of which approximately 31,000 acres or 53
| percent would be in fee. This rate of fee to easement is considered
preliminary and should be subject to refinement during preparation
of the authorizing report. The high ratio was used to insure inclu-
sion of those lands necessary for proper management, linear contin-
uity, and total site development, including buffer zones. Total
project costs for the three corridors are currently estimated at
$15,300,000, of which $9,200,000 is for the corridor on the main
stem of the Big Muddy River, $3,500,000 for the corridor on the
Little Muddy River, and $2,600,000 for the lower portion of Beaucoup
Creek. The tangible benefits that would accrue to these three proj-
ect elements were evaluated by the Bureau of Outdoor Recreation and
the Bureau of Sport Fisheries and Wildlife in cooperation with appro-
priate State and local planning agencies. The Bureau of Outdoor
Recreation has estimated that an average annual visitation of some
200,000 user-days could be expected once the projects are in oper-
ation. Based on a unit value of $1,50 per user-day, the general
recreational benefits initially creditable to the corridors would
amount to $300,000 annually. Ultimate usage is expected to reach
700,000 to 1,200,000 recreational-days annually. The Bureau of
Sport Fisheries and Wildlife has quantified the potential for sat-
isfying a latent stream fishery demand., Primarily, the corrdidors
will assure preservation of the stream habitat, improve fisherman
access to the stream reaches, and permit a more intensive stream
fishery management program. Furthermore, reservoir releascs for
low-flow augmentation will promote a better mix of game fishery
in the streams, thereby upgrading the quality of fishing exper-
ience. As indicated in APPENDIX I, poor water quality, low fish
population, and lack of access have had the combined e¢ffect of
severely limiting stream fishing. Of the total fishing ¢xperienced
in the five-county area, only three percent is estimated as occur-

. ring in the stream segments being proposed for corridor development.
Fishing use in these three stream reaches is estimated to average

! some 12,600 fisherman days annually without corridor development. %
This is expected to increase approximately seven-fold or to 88,200
fisherman days annually when the corridors are operational, Con-
sequently, a net increase of 75,600 fisherman days is creditable
to the three corridors; and due to the greatly improved quality of
the fishery, the average daily value per fisherman day is expected
to increase from $0.50 to $1.50. Therefore, the total net fishery
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benefits creditable to the three corridors amounts to $126,000
annually, of which $72,900 would be creditable to the corridor
on the main stem of the Big Muddy; $33,300 for the corridor on
the Little Muddy River; and $19,800 for that reach of stream
in the Lower Beaucoup Creck, Total tangible benefits are thus
equal to $426,000 annually. In addition to the foregoing,
there are at least three other types of intangible benefits, ex-
cluding those associated with sites of historical significance.
The first type concerns the beneficial aspects the corridor will
have on the area's wildlife ecological balance. While these
corridors are not expected to add to the existing supplies, the
intangible value to the area's wildlife will be two-fold. Of
principal import is the preservation of a varied and valuable
wildlife fauna and the opportunity to harvest or otherwise en=
joy it. The habitat provided by the corridors is needed to
assure a continued ecological balance and diversity of wildlife
species, particularly the aquatic mammals, wood ducks, and
other animals dependent upon the river bottoms. Concurrently,
the corridors also will insure continued and improved access

to those desiring to hunt in the bottom lands. The second

type of intangible benefit is one of an incidental nature con-
cerning the streams' water quality. The induced agricultural
waste load of insecticides, pesticides, and herbicides and re-
sultant adverse effect on the streams' ecological system has
been the subject of increasing national concern. Control of
land use paralleling the streams and a program providing ade-
quate cover will combine to create a natural filter bed for ag-
ricultural effluents and silt loads normally injected into the
streams by surface runoff. The third type of intangible bene-
fit concerns the commercial potential for forest production
which, as an outgrowth of the planned recreational and environ-
mental programs, will serve to encourage land owners participa-
tion, The degree of success, however, will be dependent upon
the application of appropriate management techniques and use of
selected timber species. In planting the vegetative cover and
selecting the tree species, assistance from the U, S. Forest
Service and the Soil Conservation Service will be needed to in-
sure proper management, grading, and land treatment measures.
It has been concluded that the value of these intangible bene-
fits from either a social or environmental standpoint will, over
time, exceed the cost required for implementation; and that the
corridors are required to satisfy these objectives.,

37. REHABILITATION OF STRIP-MINED AREAS

a. General. The effects of strip mining on the basin's land
resources has been a source of considerable concern to the State
and local residents., Thousands of acres have been left in an
aesthetically blighted condition and are no longer economically
productive. An annual report prepared by the Illinois Department
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of Conservation indicated that in 1969 there were over 35,800 acres
in the five core counties which have been affected by strip mining.
As previously indicated, local interests have underscored the need
to develop a program that would adequately restore the value of these
resources. The Greater Egypt Regional Planning and Development Com=
mission during preparation of its land-use plan identified various
proposals that should be considered in the rehabilitation of these
acreages. Included were such agricultural endeavors as tree farms,
pasture lands or such urban uses as residential developments where
feasible. Establishment of fish farms, hunting preserves, and

other recreational activities were recommended as alternative pos-
sibilities.

b. Proposed improvements. These proposals were reviewed as
part of the study effort responsive to both an area redevelopment
and an environmental concern. While existing Illinois legislation
for control of both water quality and mining are adequate to pre-
vent undesirable effects from active and future works, the real
problem involves those strip-mined areas that have been abandoned
in the past. It was recognized that the main objective of any re-
medial program would be to restore a basic natural resource, land,
to a potential for income production. By so doing, the environ=-
mental objective should automatically be achieved. Preliminary
evaluations indicated that the restoration cost required for con-
version to recreational usage would be comparatively less than that
required for all other suggested uses. Furthermore, projections
indicate that additional acreage for food and fiber production will
not be required until after the year 2000; and then it would be
more economical and effective to convert other lands to agricultural
usage. Rehabilitation for commercial or residential usage may be a
suitable alternative only if it contributes to the planned control
of growth areas and urban concentrations, an implicit requirement in
the adopted land-use plans. Hence, from both a need and cost stand-
point, it was concluded that rehabilitation of the strip-mine areas
should be designed primarily to meet the long-range recreational
deficiencies, even though it would be undertaken to meet the imme-
diate need of area redevelopment. While the general distribution
of the strip-mine areas are known and the adverse effects on the
basin's environmental and economic structure can be established,
more detailed studies will be needed before a suitable restoration
program can be adopted. Accordingly, it was recommended that the
Corps of Engineers be authorized to prepare a study that would first
define the strip-mine problems and then establish a program designed
to restore the income potential of these areas. Participating should
be all Federal, State, and local agencies known to have an interest
in this matter. The remedial measures would be based on a research
and engineering study of the applicable geographic, geologic, and
mining conditions in each of the five counties. The report that is
submitted to Congress should contain recommendations dealing with:
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(1) any proposed controls and restoration measures required to
achieve the environmental and socio-economic objectives; and (2)
suggested areas of responsibility between Federal, State, and
local governments for accomplishing and funding the recommended
action program. A combined acquisition program involving both
fee and easement will be needed. Where easements are considered,
public control should be on a long-term lease basis. In defin-
ing the acquisition program, proper consideration should be given
not only to those lands requiring restoration, but also the need
for both research and administrative controls. The basic intent
of the improvements should be: (1) to transform these lands with
minimum investment into a habitat sufficient to support selected
wildlife species; (2) to provide additional general recreational
opportunities; and, (3) to contribute to the improvement of the
various streams' water quality by reducing the adverse effects from
sedimentation and acid runoff. Selection of specific tracts and
the subsequent acquisition and development will be of long-term
duration, and, of necessity, require implementation with local
zoning ordinances. This restoration proposal would be in accord
with both the State's recreational plan and the local land-use
plan.
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SECTION VIII - EVALUATION OF THE MODTFIED BASELINE PLAN

38. GENERAL

Subsequent to the selection of the baseline plan and the
modifications required for socio-environmental considerations,
the resuitant composite was again reexamined. This reevaluation
specifically sought to identify the level of need satisfaction
achieved both singly and on a composite basis and to ascertain
if any other changes were warranted, particularly in meeting
future needs. This analysis attempted to improve both the per-
formance standards (need satisfaction) and the plan's flexibility
while identifying specific areas of concern for further implemen-
tation. There are presented in the following paragraphs discus-
sion concerning the effectiveness achieved relative to the pur-
poses served.

39. FLOOD CONTROL AND DRAINAGE IMPROVEMENTS

To facilitate the hydrologic and economic evaluation, the
basin was divided into 15 individual watersheds. Of these,
two, namely No. 2 - Cedar Creek and No. 3 - Kinkaid Creek,
already had approved plans of improvement which were in var=-
ious stages of development and thus were not reevaluated in
this study. The investigation for agricultural enhancement had
identified a maximum of 155,300 acres within the flood plains
of the remaining watersheds that are inundated on an average of
once every 50 years, and which had an economic potential for some
degree of flood flow reduction. Also included in the 13 water-
sheds were some 100,360 acres of bottomland and some 189,530 acres
of land outside the flood plain which required some form of drain-
age improvements. Preliminary studies further reduced the 13
watersheds to 10 when it was found that tributary improvements
for flood control and drainage could not be economically justified
in the following watersheds: No. 1 - Lower Big Muddy, and No. 9 -
Central Big Muddy, both downstream of Rend Lake Dam; and No. 4 -
Lower Beaucoup Creek. Thus, the final phase of investigation for
agricultural enhancement involved consideration for alleviating
all or portions of the flood problems on some 103,600 acres and
the wetland condition of some 236,500 acres, of which 138,200
were located outside the flood plain. The recommended plan of
improvement for flood control and drainage is shown on Figure 1
Included are 70 of the 71 baseline reservoirs that contain
sufficient storage to control those floods having a frequency
of occurrence ranging from 1 to 3 years. Shown also, are the
283 miles of main channel improvements that have been recommended
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as part of the total agricultural improvement. Not shown are the
734.6 miles of laterals and sublaterals required to help drain

the wetland acreages adjacent to the flood plain. The plan of
improvement as formulated will reduce the flood problems on 58,320
acres and help drain some 189,200 acres of wetland. Shown in

TABLE 19 are pertinent data relative to the number of reservoirs

and miles of channel improvement, and acres affected in each of

the 10 watersheds. During this evaluation it was recognized that
installation of the tributary channel improvements would have a
comparatively minor, but adverse, effect on the flood character-
istics on the main stem below Rend Lake. A joint hydraulic analysis
undertaken by the construction agencies indicated a general increase
in flood-flow elevations for the more frequent floods with compar-
atively little effect for the rarer floods. Shown in TABLE 20 are
the results of these hydraulic routings. Furthermore, damaging
effects to associated fish and wildlife populations through the

loss of stream and land habitat will result from the enhanced
agricultural program. The Bureau of Sport Fisheries and Wild-

lief, Department of Interior, has recommended the need for miti-
gation of these losses, particularly by the channel improvements.

40. LOW-FLOW AUGMENTATION

a. Initial study framework. Originally, the study of the
low-flow regimen concluded that there were two types of problems
in the basin. It was found that growth or urban centers have
tended to locate on lateral tributaries of small drainage areas
and over time water quality and quantity problems have developed.
Thus, one problem involved the need to improve the stream's as-
similative capacity by supplementing low flows based on the then
existing State requirements for at-source waste treatment. The
supplemental flows in this case would be sufficient to support
fish and aquatic life, the State-identified stream use. The
second problem involved a need to maintain a minimum base flow
through a community's environmental area where the demands for
all water uses were approaching the ultimate yield capacity of
the upstream drainage area. These supplemental flows would min=-
imize the potential hazards to local residents from vector prob-
lems and other health and social nuisances while also enhancing
the aesthetics and environmental aspects of the area.

b. Interim study changes. Since completion of the low-flow
regimen study, the State of Illinois has issued implementing orders
that now require a higher level of waste treatment of the major com-
munities previously identified as the key load centers. Concurrently,
construction and expansion of the Rend Lake intercity pipeline also
has induced additional factors that may directly affect the basin's
hydraulic regimen. With the advent of intra-basin and inter-basin
(export) transfer of water supplies, a change in both the tributary
and main stem low-£flow regimen can be expected. Consequently, the
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Federal Water Quality Administration and the State in particular
have expressed the need for continued emphasis on augmenting low
flows though not necessarily from an assimilative consideration,
but more as a quantified base flow. Also contributing to the
problem are the timing and financial aspects involved in upgrad-
ing the treatment facilities and possible operational shortcom-
ings of sewage treatment plants, including those resulting from
increased flows during storm periods. It was thus concluded that
there was a need to retain augmentation in those reaches of streams
where key urban or growth centers were located. The State's En-
vironmental Protection Agency has officially stated that the an-
alysis and resultant findings contained in the original study does
not conflict with the revised treatment requirements and utilizes

a very practical approach in development of supplemental flows

that will be required in the future. Therefore, the design ra-
tionale and formulation procedures previously used have been re-
tained., Since provision of supplemental flows reflects a func-
tional interest in stream usage and vector problems, it is antici-
pated that over time, increasing multiple-use considerations will
at least equal the volume and value of needs originally identified.

c. Level of need satisfaction. Evaluation of the success in
maintaining adequate stream flow standards involved a comparative
analysis of the miles of stream augmented relative to the identified
critical reaches. The analysis compared the total miles of stream
whose natural flows would be supplemented to the length of stream
below the critical load points. Shown on Figure 2 are those stream
reaches whose natural low flows will be supplemented by releases
from storage provided in six of the 71 reservoirs. Also shown is
that part of the Big Muddy River that will be augmented by releases
from the authorized Rend Lake project. Listed in TABLE 21 is the
supplemental storage required, and data concerning the miles of
stream augmented and the range of modified monthly target flows.
These flows will enhance the recreational potential of the stream
reaches and provide an ecology conducive to improving the present
species of fish., It should be noted that the formulation procedures
governing reservoir storage permits maximum flexibility in meeting
the projected needs. The base amount necessary to meet the supple-
mental needs for 1980 has been allocated to low-flow augmentation
as a project purpose with future conversion of dual-use storage
phased relative to future requirements. Should the supplemental
flow requirements beyond this time frame change, appropriate adjust-
ments in storage allocations can be made without adversely affecting
the project's requirements, g
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41. RECREATION

a. Reservoirs. Of the 71 reservoirs, six have been selected r
for initial development in meeting the immediate general recrea-

tional needs. The six are: C-34, C-16A, 7-7, C-35, C-7, and C-5.
All are multiple purpose projects and are located in five of ten
watersheds studied. These six will supplement the major tourist

and convention role being planned for Rend Lake by the Rend Lake
Conservancy District and will help satisfy an unmet need incapable
of being satisfied by the Crab Orchard complex, Kinkaid Lake, and
developments planned in Cedar Creek. Also included in this initial
phase of development is a modification to the recreational master
plan for the Corps' Rend Lake Reservoir. Annual visitation total-
ing 3,000,000 user-days has been programmed for that project by
upgrading selected project-associated lands to a higher use and
requiring additional development of these lands for recreational
usage. Even with these proposed installations, there will still

be a deficiency in the long-range needs for both water surface
acreage and visitation. Optimum development will meet all of the
year 1980 design loads, but only 85 and 53 percent of the year 2000
and 2020 needs, respectively. With this in mind, twelve reservoirs:’
identified by the Soil Conservation Service as having potential for
multi-purpose developments, but which were recommended for develop-
ment as single-purpose flood control projects initially, were then
reexamined, The evaluation indicated the economic feasibility of a
second-stage construction to increase storage capability in order

to meet some of the long-range deficiencies that will occur after
1995. Hence, it was concluded that these twelve reservoirs ini-
tially be constructed as single-purpose flood control projects,

but at such time as the needs and economic evaluations warrant,
authority should be sought to enlarge these reservoirs by stage-
construction and develop these projects as multi-purpose projects
for both flood control and recreation. Shown in TABLE 22 are the
six reservoirs recommended for initial recreational development.

The optimum use potential of the six multiple-purpose projects
containing storage allocations for both low-flow supplementation

and recreation was determined by a separate evaluation. The ex-
pected level of optimum use was predicated on an analysis of the
drawdown effects caused by releases for low-flow augmentation. The
resultant water surface acreage that would be available by the year
2020 for at least 75 percent of all historical low-flow development
periods was used to identify the optimum use potential and applicable
development costs. Shown in TABLES 23 through 28 are the results of
the drawdown studies for the five recommended Corps projects and the
one SCS reservoir, According to the Bureau of Sport Fisheries and
Wildlife, reservoir construction generally will support fishery of
greater value than it displaces and regulating control of flows will
improve the downstream fisheries, mitigating the loss of upstream
habitat, Shown in TABLE 29 are the 12 reservoirs recommended for
stage-construction, Shown on Figure 3 is the recreatfional plan recom-
mended for initial development.
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TABLE M-29

Reservoirs recommended for
staged recreational development

Storage Water sur- Creditable
increment face area visitation

Watershed Reservoir  (ac-ft) (acres) (optimum)
No. 5 Galum Creek 5-7 7,800 650 200,000
No. 6 Upper Beaucoup 6-11 4,200 485 150,000
6-18A 6,600 605 200,000
No. 7 Upper Crab Orchard 7-8A 5,600 520 150,000
No. 8 Little Muddy 8-10 4,200 675 250,000
No. 10 Hurricane Creek 10-1 11,600 760 250,000
No. 12 Middle Fork 12-1 17,000 1,600 680,000
12-3 3,100 145 50,000
No. 14 Upper Big Muddy 14-6 7,400 380 100,000
14-7 12,900 1,050 420,000
14-12 18,000 93n 300,000
No. 15 Casey Fork Creek 15-3A 4,600 260 100,000
TOTAL 103,000 8,060 2,850,000
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b. Stream-related. The river corridors will provide the
opportunity to enjoy those recreational pursuits oriented pri-
marily to a natural (primitive) land and stream usage. Thus, a
variety of activities will be offered in an effort to enhance
the experience of the recreationalist. Contributing to the
uniqueness of the linear parkways is the fact that these acre-
ages also will serve as a gateway to the basin from three other
developments having national recreational significance. These
three are: the proposed Mississippi Rive~ linear recreational
corridor, the Great River Road; the George Rogers Clark Recrea-
tion Way which connects recreational facilities constructed along
the Mississippi and Ohio Rivers; and the Shawnee National Forest.
Furthermore, the corridors will help implement the State's long-
range program of connecting the developments in the Big Muddy
Basin to the recreational facilities located immediately north
of this study area in the Kaskaskia River Basin. Ultimate usage
for stream-related general recreational activities is expected
to range between 700,000 and 1,200,000, with facilities planned
for an initial visitation of some 200,000 user-days annually.
The potential for stream fishing will increase some seven-fold
and approximate 88,200 user-days annually.

c. Additional studies required. Two specific studies are
required in implementing the recreational plan of improvement.
Because of the major emphasis given the establishment cf a rec-
reational and tourism industry, a comprehensive plan for basin-
wide recreational development is needed prior to construction of
the multiple-purpose projects. The study would provide the nec-
essary in-depth planmning needed to achieve the proper development
and define the relationships of the new reservoirs as satellite
to Rend Lake. The plan would seek to avoid unwarranted duplica-
tion of facilities and services; insure site compatibility and
adequacy of development; and establish a proper basis for zoning
the surrounding off-project lands. It is essential that the
Illinois Department of Conservation and the Greater Egypt Planning
and Development Commission participate in this study, with coordi-
nation the responsibility of the construction agency. The find-
ings of this study will be the basis for preparation of the res-
ervoir's recreational master plan. The second study pertains to
the linear stream parkways. Subsequent to establishing the acqui-
sition program, the State, together with the local conservancy
districts and the Greater Egypt Regional Planning and Deve lopment
Commission, should implement the necessary zoning ordinances and
stream-use controls that will protect the resultant recreational-
environmental potential of the corridors. The study should also
designate which legal entity(s) is to operate and maintain the
corridors and create a long-range program for expanding public-
use potential afforded by the corridors. This latter phase can
and should be a long-range commitment that would be time-phased
in conjunction with the developments planned in and adjacent to
the basin,
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42, AREA REDEVELOPMENT

a. General., The basic indices of population, employment, and
personal income all depict the fact that the basin’s socio-economic
structure has been consistently below the national average in every
decade since 1930. Since the early 1960's, the area has received
assistance under the Area Redevelopment Act and other similar pro-
grams. A rehabilitation of the total economic base is slowly being
achieved by the infusion of various types of Federal and State aid
programs, a significant portion of which provide planning and con-
struction assistance. Notable examples of the latter type include
Kinkaid Lake and the water-related developments of Rend Lake, the
construction of which had area redevelopment as a primary project
purpose. The resulting effects have been to stem out-migration
from the region and stabilize the basin's economy at a somewhat
higher level, although still below the national average. The in-
duced economic impact from these programs has been most noticeable
in the growth of the area's economic wealth as measured by bank
deposits, but the level of personal income is still below that of
the national average. This means that for the first time, an ef-
fective base has been achieved and that future aid programs will
have a greater impact in upgrading the economic structure. The
impact on the reorientation of the basin's economic structure cred-
itable to the planning and construction programs currently underway
will extend through the decade 1970-1980. Those developments in
the modified baseline plan which are subsequently authorized for
implementation as an early action program are expected to have their
major impact on the area's economic structure during the 1980-1990
period. The economic stimulus that would be achieved during this
latter time frame would include an extension of the tourism and rec-
reational industry, the base of which was established by Rend Lake,
Kinkaid Lake, and the Crab Orchard Complex; increased residential,
commercial, and industrial development; and, local government in-
vestments in new and expanded service facilities. These types of
induced developments will not only assist in the continuation of
the planned economic growth, but will provide a greater employment
potential by encouraging a new, diversified, and higher paying job
structure., It is through this logical progression of redevelopment
assistance that the area's economic structure will ultimately achieve
parity with the nation.

b. Additional planning requirements. During the course of

the plan formulation stédies, it was recognized that there are cer-
tain aspects that could easily alter evolution of the basin's de-
velopment and cause substantial long-run deviations from the pro-
jected population and economic growth. These factors specifically
involve the basin's available labor supply and its present industrial
mix. The entire southern Illinois labor market is presently dominated
by unskilled and semi-skilled labor and this basin is no exception.
If the projected industrial turnabout is to be achieved, a change in

105




the labor market will be required, with major emphasis given the
establishment of training programs to upgrade the present labor
skills. Area training centers will be needed and should be
sponsored by the three local educational institutions, Southern
Illinois University and the Rend Lake and John A. Logan Junior
Colleges. The five counties must collectively strive to attract
those industries that will improve the area's economic base and
then correlate the labor needs with the training programs. Then,
as full employment is achieved, there will be a demand for devel-
oping additional local services to meet those induced needs. This
will contribute to a more self-sustaining economy and improve the
job and allied income flow. Concurrently, the five counties must
also update their land-use plan and provide the necessary modifi-
cations needed to realize the economic potential offered by the
proposed developments. Of equal importance is the need to consol-
idate the governmental services at the local level, doing away with
the many separate political entities that are now alined on a nar-
row functional basis.

c. Results of evaluation. Within the context of area re-
deve lopment, emphasis was placed on expanding the present eco-
nomic base and improving the farmers income standing through
increased agricultural efficiencies. If the identified level
of known needs were to be fully met, the net tangible benefits
creditable to the required plan of improvement (structural and
nonstructural) would average $24,844,400 annually. Of this
amount, approximately 44 percent are classified as national
benefits and include the measureable monetary return expected
from the programs for flood control, drainage, low-flow augmen-
tation, enhanced stream fishing and general recreation. These
benefits are reflective of the increased value in the nation's
output of goods and services and thus represent the incremental
improvement in the national economic efficiency. The remaining
benefits, some 56 percent, are essentially regional in nature
and will result from the continued reorientation of the basin's
economy induced by the stimulus of the recommended water-related
projects. Besides these quantifiable values, other intangible
benefits will accompany the economic growth; the out-migration
pattern of the basin will be reversed and should help alleviate
the population pressures that otherwise would be exerted on
nearby metropolitan areas; and, the regional economy, partic=-
ularly the key service areas will benefit from the increased
demands for goods. It is anticipated when once the overall plan
of improvement is implemented, the basin's economy will approxi-
mate parity with the nation, now estimated to occur somewhere
around the year 2030.
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43, ENVIRONMENTAL QUALITY

Within the multi-objective framework, emphasis was given the
need to enhance the quality of the basin's environment. The re-
sultant nonstructural program involved an intermix of development,
conservation, and restoration proposals concerning selected por-
tions of the area's natural and cultural resources and ecological
systems. The major components were concentrated in the river bot-
toms where the greatest returns could be effected. Development of
the three linear corridors was designed to minimize or avoid future
irreversible losses to the environmental base. Aside from the rec-
reational enhancement, the acquisition and management program feor
the corridors wil) provide the basis for the conservation of wild-
life habitat and preservation of those sites having archaeological,
historical, or natural aesthetic values. Studies to reverse the
aesthetic blight caused by abandoned strip mines have been recom~
mended with restoration of these lands for recreation and conserva-
tion uses as the ultimate objective. Concurrently, better land man-
agement, implementation of zoning ordinances, and land treatment
measures have also been included as part of the plan of improvement.
These proposals will have a beneficial effect on the total stream
and land ecosystems and help safeguard the natural and cultural re-
sources. Care was taken to avoid irretrievable commitments in re-
source use, sacrificing environmental values at the expense of
strictly economic gains. In certain cases, the concept to trade-~
offs was used to incure a balance in objectives, as example, re-
placing channel improvement in the lower portion of Little Muddy
River with a linear corridor as part of the total system within
that watershed. 1In addition to these positive proposals, a pre-
liminary evaluation was made of the effects that the proposed struc-
tural improvements would have on the environment of the basin, par-
ticularly the fish and wildlife aspects. The Bureau of Sport Fish-
eries and Wildlife has indicated that in general, a reservoir will
support a warm water fishery of greater value than the stream fish-
ery it displaces. Only limited stream fishing now exists due to
lack of access and unsuccessful reproduction of game fish induced
by the heavy silt loads. Hence, the loss of stream acreage or
mileage will not be significant due to poor water quality and lim-
ited fish population. In fact, reservoir development should create
a net beneficial effect on the remaining stream fisheries, primarily
through better regulation of flows and improvement of water quality
and quantity., This improvement in downstream fishery generally will
mitigate the loss of upstream fish habitats, particularly where a
sustained flow of good quality and quantity of water is expected to
improve the aquatic habitat. The adverse effects on the stream's
ecological system caused by the major channel modifications will re-
quire mitigation measures. While such measures can not be specifi-
cally defined until channel design is completed, minimum compensa-
tions would involve bank stabilization, oxbow development, fencing,
and the use of rip-rap, gabions, or other devices to create pools
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and riffles. Both the reservoirs and the channel improvements
will displace or otherwise harm resident species of wildlife
within the project areas, particularly those specifically asso-
ciated with the river bottoms. Conversely, the increase in im-
poundment waters will benefit waterfowl production and improve
waterfowl hunting. The expected losses of hunting opportunities
for upland game in the flood pool areas and areas developed for
waterfowl production can generally be mitigated by development
and management of other project lands and waters for maximum pro-
duction and utilization. While it is desirable to concentrate the
necessary mitigation measures locally where the losses occur, it
may be preferable to incorporate many of these into the linear
corridors. This will effect a more efficient program, from both
a management and production standpoint, in offsetting those wild-
life losses caused by the reservoirs and channel modifications.
The preliminary survey of historical and archaeological artifacts
has also indicated that many of these sites can be easily inte-
grated into the development of the linear corridors and certain
reservoirs, most notably C-16A. The necessary restoration mea-
sures should be included as part of the project's recreational
program. To insure proper site preservation, land acquisition
guidelines have been established for each of the four types of

Indian cultural remains. These guidelines are set forth in
APPENDIX H, Part 1.
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SECTION IX - BASIN PLAN AND EARLY ACTION PROGRAM

44. COMPOSITION OF BASIN PLAN

The overall basin plan of improvement consists of 71 reser-
voirs, 283 miles of main stem and 734.6 miles of lateral and sub-
lateral channel improvement, 178 miles of linear stream corridors,
installation of proper land treatment measures and the rehabilita-
tion of abandoned strip mines. Accomplishment of these proposals
will afford a proper scale of development in 10 of the tributary
watersheds and meet the immediate and part of the long-range basin
needs. The plan will provide: (1) accelerated watershed protec-
tion, (2) flood control based on maximum control structure re-
lease rates of from 10 to 15 c.f.s. per square mile, (3) channel
improvements to further enhance agricultural productivity, (4)
the necessary supplementation to maintain adequate stream quality
and quantity in the major tributaries, except in the lower Crab
Orchard Creek and the Lake and Pond Creek Watershed, (5) the nec-
essary low-flow augmentation to maintain a minimum base flow where
public health, aesthetic and social considerations so warrant, (6)
general recreational developments to meet the immediate and future
nceds to the fullest practical extent, (7) preservation of wild-
life environment as protection against future growth intrusion in
the area's habitat and ecology, (8) continued upgrading of the
basin's economic structure with particular emphasis on improving
personal income and agricultural production efficiencies, and (9)
enhancement of the area's environment and social well-being. In-
cluded are both structural and nonstructural improvements based on
tangible and intangible considerations. Total cost for the basin
plan amounts to $228,870,000 and is detailed in TABLE 30.

45. EARLY ACTION PROGRAM

a. Factors in selection. Once the basin plan had been formu-
lated, it was then necessary to establish priorities and identify
the most effective sequence of implementation. Of immediate con-
cern was the selection of those studies and programs, structural and
nonstructural, that should be considered for early action and imple-
mented during the next 10-15 years. To assure an orderly and ratio-
nal implementation, various screening factors were used that imposed
an order or priority and that recognized a project's tangible contri-
bution to both the national and regional framework of socio-economic
devel opment. There were four basic factors that were used in the
selection process. One was a weighted ranking system with imput based
on individual priority considerations for the major needs of recrea-
tion, agricultural enhancement, and area redevelopment. A second fac-
tor was one of a budgetary nature reflecting an intent to hold the com-
bined Federal and State commitments to an acceptable annual funding
level. For purposes of this analysis, it was concluded that the early
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TABLE M-30

Summary of costs, basin plan

A. 1Initial Development

1
1. Baseline Plan
a. SCS Reservoirs $ 22,715,000
b. Corps Reservoirs 93,100,000
Subtotal, Reservoir Costs 115,815,000
c. Channel Improvement 23,125,000
d. Land Treatment Measures 31,970,000
==t ]
Total Baseline Plan 170,910,000
2. Recreational-Environmental Corridors
a. Main Stem @ $9,200,000
b. Little Muddy @ $3,500,000
¢. Lower Beaucoup @ $2,600,000 = 15,300,000 ]
Subtotal 186,210,000 1
!
3. Cedar Creek Projects 4,052,000 ;
Subtotal 190,262,000
B. Completion of Baseline Plan's Recreational Development (1985-1995) j
Res C-34 (@ 1,375,000
c-35@ 1,700,000
c-7 @ 1,550,000 ' g
C-16A0 175,000 ‘
c-7 @ 105,000 5
c-5 @ 132,000 = 5,037,000
C. Reservoir Staged Construction for Recreational Needs (1995-2005)

Res 6-18A@ 2,659,000
8-10 @ 2,969,000
12-1 @ 6,077,000 :
14-7 @ 4,327,000 2
14-120 3,611,000 = 19,643,000 |




TABLE M-30 (cont'd)
Summary of costs, hasin plan

D. Reservoir Staged Construction for Recreational Needs (2005-2013)

Res @ 2,964,000
@ 1,976,000
@ 2,254,000
@ 2,757,000
@ 817,000
@ 1,648,000

AGQ

1,512,000 = 13,928,000

Total Cost, Basin Plan of Improvement (July 1970
price level) $228,870,000
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action program should cost about 40 percent of that required for
the total basin plan, which, over a 15 year period, would be the
equivalent of approximately $6,000,000 annually. A third factor
involved considerations responsive to the regional growth center
concept set forth in the adopted land-use plan and the capability
and willingness of local interests to provide the necessary pro-
grams to complement the selected projects. The fourth factor was
the need to insure a proper balance in development, providing
those improvements primarily warranted from the intangible con-
cerns of environmental quality and social well-being.

b. Early action program.

(1) Structural and nonstructural. A priority listing
was first prepared indicating the comparative value of the struc-
tural elements in meeting the recreational, agricultural, and area
redevelopment needs. Once the relative rankings were determined,
a priority weighting was established and summated for each project
element identified. This determined the comparative ranking of
the individual structural improvements. Each of the highly ranked
structures was then analyzed as to its effectiveness in meeting
the immediate needs, its compatability with the growth center concept.
efficiency and its contribution towards the growth center concept.
The latter was important from a regional standpoint, since the
growth and multiplier effects achieved would vary, particularly
being influenced by location and extent of resource control. Sub-
seguently, those nonstructural improvements responsive to the pres-
ervation, conservation, and environmental objectives were added
and the early action program then balanced to stay within the spec-
ified budgetary constraint. The structural and nonstructural im-
provements recommended for early implementation are itemized in
TABLE 31. The total first cost is estimated at $90,212,000. The
basin plan and those projects recommended for initiation in the
next 10 to 15 years are shown on PLATE 4.

(2) Studies required. In addition to the structural and
nonstructural aspects of the early action program, it was concluded
that there was a concurrent need for certain supplemental studies.
These studies would be of the type that would eventually lead to
additional action programs at the Federal, State, and local levels.
Of prime importance from the Federal standpoint is the study that
would define the strip mine problems and establish an action program
designed to restore the income potential of these areas. This program
would help restore the tax base of the Conservancy Districts, which,
together with the State, are viewed as logical co-sponsors of the
structural and nonstructural project elements in the early action
program. The two studies, one concerning preparation of the basin-
wide master plan for recreational development, and the other, estab-
lishing the recreational-environmental corridors, should be included
as part of the authorizing report prepared by the Corps of Engineers
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TABLE M-31

Early action program, structural and nonstructural

Watershed Recommended Improvement

Nos. 1 & 9 : Stream corridor
Main stem Big Muddy River

No. 12 Corps reservoir C-7

Middle Fork SCS reservoirs 12-1
12-7A

No. 7

Lower Crab Orchard Creek Corps reservoir C-16A

No. 8

Little Muddy River Cérps reservoir C-35

Stream corridor

No. 14 SCS reservoirs 14-7

Upper Big Muddy River 14-6
14-2

Subtotal No. 1

No. 12 Land treatment measures
Middle Fork

No. 8

Little Muddy River Land treatment measures

No. 14

Upper Big Muddy River Land treatment measures
Subtotal No. 2

No. 2

Cedar Creek Reservoirs

Grand Total

Percent of overall basin plan cost
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Project First Cost

$ 9,200,000

20,600,000
851,000
285,000

12,000,000
28,500,000
3,500,000
1,070,000

281,000
645,000

—

$76,932,000

1,968,000

5,796,000

1,464,000

$86,160,000

4,052,000

$90,212,000

39.42
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in implementing its portion of the early action program. While

both will involve those Federal, State, and local agencies having

an interest in these studies, it is imperative that the Illinois
Department of Conservation also prepare a supplemental master plan
establishing the framework for long-range recreational development
and planning. During the study effort, it was recognized that man's
use of the land has greatly increased the rate of erosion and thus
the amount of sediment carried in the stream. Unfortunately, there
are no sediment discharge records available to formulate an effec-
tive action program to overcome this problem. As a partial solution,
emphasis has been given the need for land treatment and flood con-
trol measures. These will minimize sheet and channel erosion and
thereby diminish the streams' sediment load. What is still required
is the collection of basic data to identify known problem areas and
their specific causes. The study should give initial emphais to
those watersheds where developments are immediately contemplated.
Furthermore, concerted effort is required to establish a basin-wide
remedial program; otherwise these losses will continue, although at
a lesser rate., It is recommended that these studies be undertaken
by the Conservancy Districts in cooperation with the Soil and Water
Districts and supplemented by proper land zoning. Another study is
needed to detail the various archaeological, historical, and other
cultural features that should be preserved and incorporated into

the various watershed developments. Because of its active support
and coantributicon to this study, it is recommended that Southern
Illinois University undertake these additional investigations under
contractual arrangements with the National Park Service. The find-
ings should then be incorporated with the appropriate zoning action
in the counties' land-use plan in order to enhance the socio-
environmental aspects of the basin. There is also a definite need
for a major planning effort on the part of local interests. TImple-
mentation of the early action program will necessitate the needs for
certain studies by the Greater Egypt Regional Planning and Develop-
ment Commission. At least four major studies are required, First,
there is a need to update the existing land-use plan by recognizing
the impact that the early action program will have on the patterns
and allocations of specific land-use categories and by incorporating
the induced effects on the area's socio-economic resources as will ac-
crue from the growth-center concept. A second study would evaluate the
effects of water supply distribution systems on the five-county tax
structure and its demographic patterns. This study would determine
the impact that the present and proposed intercity water systems have
on growth patterns and establish the necessary controls required for
orderly development. These controls would include technical and ad-
ministrative guidelines necessary to both protect the planned public
investments and to help support the municipal and industrial growth,.
A third study would investigate the feasibility of intercity sewage
collection and treatment. There is a growing economic interdepen-
dence between the communities and a need to avoid duplication of
services, even in meeting the State's stream quality standards.
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Accordingly, a study appears warranted wherein all feasible alter-
native solutions for regional control of sewage collection and
treatment of effluents are evaluated. Finally, there is a growing
need for a reevaluation of the local governmental organizations.
The multiplicity of functional, local governmental institutions

has lead to some taxing and service deficiencies. If the needed
services are to be provided, the multiplicity of local governmental
structures, their composition, and ability to effectively coordinate
and be responsive to all phases of participation must be evaluated
and if at all possible, consolidation effected. In addition to the
foregoing, there will be the need for the Conservancy Districts to
coordinate their studies for off-project developments with the re-
gional planning agency. The build-up that will logically occur,
will require correlation in updating existing land-use plans, pas-~
sage of zoning ordinances; and in~depth studies relative to com-
munity services, jobs, industrial developments, transportation
facilities, agricultural improvements, and those facilities de~
signed to satisfy the total spectrum of tourism and recreational
demands., Early completion will be dependent upon the priority
accorded these studies by those Federal and State agencies pro=-
viding financial assistance through various grant-in-aid programs.
Participation of such agencies as the Economic Development Admin-
istration of the Department of Commerce and the Department of Hous-
ing and Urban Development is vital if the area's redevelopment is
to be achieved.
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SECTION X - FINANCIAL REQUIREMENTS FOR IMPLEMENTATION
46. COST SHARING POLICIES

The limited financial capability of both the State and local
governmental entities was recognized as a major factor in the
basin's failure to keep pace with the national growth., Conse-
quently, while responsibility for both preconstruction planning
and ultimate development of those projects in the early action
program has been assigned the construction agencies, current
Federal policy concerning cost sharing requirements was also re-
viewed. It was recognized that specifying the precise terms of
local cooperation in any Federal project or cooperative program
is the prerogative of Congress, which authorizes the program or
participation therein. Hence, the requirements for local cooper-
ation, including cost apportionments, for any project or program
which may be authorized by Congress may differ from the informa-
tion presented herein. Furthermore, Federal interest is heavily
involved in the early action program and requires an evaluation
of the scope of financial commitments. The multi-purpose projects
have been designed as satellite to, and part of a system, that in-
cludes Rend Lake as its nucleus. Because of this system relation-
ship, the institutional cost-sharing precedures utilized for the
Rend Lake project were adopted for this study since they reflected
Congressional intent, particularly concerning area redevelopment
as a project purpose. Authorization of the Rend Lake project in-
dicated a Congressional interest and commitment to this portion of
southerr Illinois that is uniquely different from other water re-
source developments. Accordingly, comparable cost assignments
have been made for area redevelopment and other project purposes,
including low-flow augmentation, Application of these cost alloca-
tion and apportionment procedures was restricted to only those
multiple-purpose projects where area redevelopment was a project
purpuse. Since the major multiple-purpose projects were designed
within the context of a functional system, deviations may occur
relative to the cost (allocation) limitations for recreational
enhancement set forth in Section 9 of the Federal Water Project
Recreational Act, Public Law 89-72. This is to be expected on a
project, but not on a system basis since the recreational returns
were maximized, both from a need and economic standpoint within
the system. While the principles governing the need to conserve,
preserve, or enhance the environment have been defined from a
national objective standpoint, the applicable policy for cost
divisions has not been established. Since public use and enjoy-
ment are implicit in the environmental program, the method of
apportionment established by Public Law 89-72 was used as a guide-
line for purposes of this study. The statute requires that no
more than one-half of the separable first costs shall be borne
by the United States, and that operation, maintenance, and replace-
ment costs shall be a non-Federal responsibility. There may be
valid reasons, however, for deviation from this cost division,
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if the preservation of certain areas having unique archaeological,
historical, or natural significance is warranted from a national
standpoint. Then, the acquisition and any necessary development
should be a Federal cost,

47. COST APPORTIONMENT

A division of first costs between Federal and non-Federal
interests was determined on a functional basis as set forth in
existing statutes and the procedures outlined in the preceding
paragraph. Functional allocations of project costs were based
on the criteria applicable for improvements constructed under Pub-
lic Law 566, 83rd Congress, 68 Stat. 666, as amended, and the use
of separable costs-remaining benefits method for those multiple-
purpose reservoirs recommended for implementation by the Corps
of Engineers. The results of the cost allocation and apportion-
ment study are shown in TABLE 32. The apportionment should be
considered preliminary in nature and has been evaluated only to
indicate the scope of non-Federal investment required in imple-
menting the early action program.
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TABLE M-32

Apportionment of costs, early action program

Total Project

Division of Costs (S)

Project Element First Costs ($) Federal Non-Federal
Corps of Engineer Reservoirs
C-7 20,600,000 18,865,000 1,735,000
C-16A 12,000,000 11,138,000 862,000
€=35 28,500,000 25,833,000 2,667,000
Subtotal 61,100,000 55,836,000 5,264,000
Soil Conservation Service
Reservoirs
12-1 851,000 572,000 279,000
12-7A 285,000 190,000 95,000
14-2 645,000 428,000 217,000
14-6 281,000 221,000 60,000
14-7 1,070,000 638,000 432,000
Z 898,000 267,000 631,000
2-2 3,154,000 441,000 2,713,000
Subtotal 7,184,000 2,757,000 4,427,000
Stream Corridors
Main Stem Big Muddy River 9,200,000 4,600,000 4,600,000
Little Muddy River 3,500,000 1,750,000 1,750,000
Subtotal 12,700,000 6,350,000 6,350,000
Land Treatment Measures
Watershed No. 8 5,796,000 3,478,000 2,318,000
Watershed No. 12 1,968,000 1,38, 000 787,000
Watershed No. 14 1,464,000 878,000 586,000
Subtotal 9,228,000 5,537,000 3,691,000
Grand Total 90,212,000 70,480,000 19,732,000
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United States Department of the Interior

OFFICE OF THE SECRETARY
UPPER-MISSISSIPPI WESTERN GREAT LAKES AREA
2510 DEMPSTER STREET
DES PLAINES, ILLINOIS 60016

February 23, 1971

Colonel Carroll N. Letellier

District Engineer

U. S. Army Engineer District,
St. Louis

210 North 12th Street

St. Louis, Missouri 63101

Dear Colonel Letellier:

Confirming my conversation with Mr. James Maas, I have reviewed

the Appendix M of the Big Muddy Comprehensive Basin Report. I feel
that the Study has carefully evaluated the alternatives and
developed a plan which has strong public support in the area.

The Big, Muddy Basin is part of the depressed area of Southern
Illinois which has been a drag on the economy of the nation.
Implementation of this plan would add impetus to the e onomic revival
which is being generated by the Rend Lake Reservoir. Lverything
industry needs is waiting in Southern Illinois - still at bargain
rates!

I feel that this plan would contribute materially toc the national
income and substantially to the regional economic development of
the basin.

lery truly yours,

W

Burton H. Atwood
Field Representative
North Central Region




United States Department of the Interior
BUREAU OF MINES

Twin Cities Mineral Supply Field office
Federal Building, Fort Snclliig
Twin Cities, Minnesota S5,11I

February 3, 1971

Colonel Carroll N. LeTellier
Chairman, Coordinating Committee
Department of the Army

St. Louis District, Corps of Engineers
210 North 12th Street

St. Louis, Missouri 63101

Dear Colonel LeTellier:

We have reviewed Appendix M, Plan Formulation to the Big Muddy River,
Illinois, Comprehensive Basin Study and have no changes to suggest.

Mr. W. A. Grosh has been appointed Bureau ol BMMincs Liaison Officer
for Minnesota and is no longer affiliated with this office.

Mr. D. F. Klyce of the Minneapolis field office .. L1 i_.present the
Bureau of Mines on this study.

Very truly yours,
s U =~ A

Matthew G. Sikich
Acting Chief




UNITED STATES
DEPARTMENT OF THE INTERIOR
NATIONAL PARK SERVICE

NORTHEAST REGION
143 SOUTH THIRD STREET
PHILADELPHIA, PA. 19106

IN REPLY REFER TO:

L7423
1LR(CP) EEeny 18, 1

Fr. A, J. Biefanbran

Asst. Chief, Engiuseriag Divicsion for Planning
5. Louts Df=trint. Jorps of Engineers

710 liorth 12th Jt et
ot. Louis, triss i

Jear Mr. Tiefer i

The opportunity to review Lppendix M, Flar Forsulation, on the
Dig Muddy Riv Illinoig, Comprehen Basin otudy 1. sincerely
eppreciated. The append®x is a worthwhile docuent ich clearls
reflects the cavefil, detailed planiing input of the stud,.

e are especiell; pleascud to rote tiiz utilizetion of tne strea
] corridor conce;t and, with reference to this feat 12
following observations:

1. The Appsndix shoild contain uurief
of both environnental strean ccrridors and linesr corridors.
2. The iesigaation, "BEnvironuentel otreeu corridor , is
preferable to "Strea. Recreation Corridor”. The latter
implies that hunting end fishing are the main purposes cof
the corrilor. Actually the strean corridor vclves vastl,
orc. It is a device for perpetuating astiral and cultural
values, creatiag greenbelts end open spece. Lh2 riaer
is in short an instrunent for enhancing the quelity of the
total eaviroame &.

i The aypendix Joes not direct attention to visually eesthetic values
in the Basin. A county by county inventory of these values should
be recommended [or early study.

The recent publication of the Illinois Register of Historic Flaces
should be noted and its contents mapped to insure the jreservation
of the more important signitficant resources.




The early study recow e detions should cell for en iaventory of
natural areas which contain scilentific, ecologicel and educaticual
values.

In view of the weelth of archeological velues which span the entire
pre-contact period, additional surveys and archeological investigetions
should be recomnnended. The Big Muddy River Basin appears te ve an
excellent resource base for esteplishing meaningful historical
continuities of aborigiral life in this area prior to the coning of
the vhite man. This is a rare opportunity.

Sincerely,

ol

. \/4&", Y
Herold I. 'esgm LéA’X = \

Federal Liaison
Federal, State & Private Agency Assistance

e
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United States Department of the Interior

I~ KEFLY REFER TU

FISH AND WILDLIFE SERVICI
RUREAU OF SPORT FISHERIES AND WILDLIFF

Mpls. Area Office - RBS
Federal Bldg., Fort Snelling
Twin Cities, Minnesota 55111

February 12, 1971

Col. Carroll N. LeTellier,

District Engineer

U. S. Army Engineer District
St. Louis

210 North 12th Street

St. Louis, Missouri 63101

Dear Col. LeTellier:

T have reviewed the final field version of Appendix M (Plan Formulation),
Big Muddy River Comprehensive Basin Study.

This document reflects considerable credit on your planners. I heartily
subscribe to the recommended program for "early action." The proposed
regservoirs, together with 150 miles of recreational-environmental
corridors and the land treatment measures will go far in maintaining

the rich environmental qualities of the Big Muddy River Basin. Fish

and wildlife vaiues will be maintained and the quality of the area's
streams will be enhanced. The quality of stream fishing opportunities
will be increased. [Murthermore, the studies outlined for concurrent
implementation, particularly the strip mine rehabilitation study, are
both well advised and timely.

Thank you for the (pportunity to provide these field level comments.
T have enjoyed work ng with Mr. Maas and your office throughout the
course of this study and I hope to have the opportunity to see the
recommended "early action" program come about.

Sincerely,

Supervisor
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United States Department of the Interior

GEOLOGICAL SURVEY

2222 Schuetz Road, Suite 212
St. Louis, Missouri 63141

February 5, 1971

Your ref: LMSED-BG

Digtrict Engineer

St. Louis District

U. S. Army Corps of Engineers
210 N. 12th Street

St. Louis, Missouri 63101

Dear Sir:

This is to acknowledge receipt of the final field version of Appendix
M, Plan Formulation, of the Big Muddy River Comprehensive Basin Study.
The U. S. Geological Survey has reviewed this appendix and finds no

conflict with the information gathered in our studies of ground water

Sincerely yours
G

Elwood R. Leeson
Regional Hydrologist, MCR
Water Resources Division

and geology.




UNITED STATES
DEPARTMENT OF THE INTERIOR
BUREAU OF OUTDOOR RECREATION

LAKE CENTRAL REGION
3853 RESEARCH PARK DRIVE
D6427UM ANN ARBOR, MICHIGAN 48104

Big Muddy February 9, 1971

District Engineer

U. S. Army Engineer District,
St. Louis
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