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APPENDIX M

PLAN FORMULATION

SECTION I - INTRODUCTION

1. PURPOSE
/

-\ The purpose of this appendix is to present the policies , stan-
dards and procedures used in the formulation and selection of the in-
dividua l projects recommended for deve lopment in the Big Muddy River ,
Illinois , Basin. The basin plan is designed to meet the present and
projected water-re lated , land-re lated , and socio-environmenta l needs
for the next 50 years . These needs include flood control , dra inage ,
land treatment to minimize erosion and sediment losses , low-flow aug-
mentation, water-ai~ land-related outdoor recreation , wildlife
conservation and quality improvement of stream fisheries , redeve lop-
ment of the area ’s economic structure , and environmenta l quality con-
trol. The pla n is developed in sufficient detail to serve as the
basis for obtaining congressiona l authorization of those projects
requfred within the next 10-15 years , as well as providing a flexible
framework for long-range development and growth. ‘.~~~ 

-

2. SCOPE

a. Genera l. The basic objective in førmulating 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 cor.tribu-
tion for meeting stated nationa l and regiona l objectives. This
first level of consideration would , in turn , establish a secomd
level framework within, which the functiona l 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 continenta l demographic and economic regions established to facil-
itate the nation ’s planning and deve lopment. While the studies for
the two basins - Upper Mississippi River (Type I) and the Big Muddy
River ~~ype II) 

- were both authorized and funded somewhat concurrent ly,
the detailed evaluation for the Type II study was dela yed until the
basic regional framework had been established. This insured that any
selected plan of improvement concerning loca l resource use would prop-
erly contribute to an accepted regional plan of development reflecting
national and regiona l goa ls . The regiona l evaluation was governed by
two basic objectives:
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(1) The na t iona l  object ive which str ives to increase nat ional
income through investments in those water-and land-resource devel-
opnients which are also responsive to the commitment for enhancing
both the environmental quality and socia l well-being ; and ,

(2) The regiona l objective which requires that the resource
developments provide the allocated share of the national needs, but
within a framework of regional viewpoints and physica l constra ints.

The regiona l analysis established a framework for resource commit-
ments. It was the result of an interre lated evaluation , ba lancing
the region ’s objectives and its relative service-marke t re lation-
ship to the nation and nationa l objective of maximum economic effi-
ciency and human satis faction. In all cases , the product or service
output was ana lyzed to insure a positive economic contribution and
not a redistribution or shift-share of ~.he nationa l market. The
regiona l pattern of development was expressed in terms of projected
population and industria l characteristics. The conc lusions were
based on such considerations as resource capability, preemptive
use or competitive market value of resource commitment per sub- 4
regiona l planning area , loca l needs , persona l income , and population
growth patterns . All of these a~ia lytica l considerations reflected
the region ’s individua l subp lanning 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 ro le
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
subreg iona l 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 deve lopment and economic
requirements established by the nationa l and regiona l objectives ;
and ,

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

2
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This p rocedur ~’ r e q u i r e s  tha t a l l  p r o j e c t s  • Federa l and -~~n-Federa 1,
c o n s t r u c t e d , unth r c o n s t r u c t i o n , or p lanned , he cons ide red  in t i~
p l a n n i n g  process . F u r t h e rm o r e , f t  becomes mandatory that the per-
formance standard or output be ba lanced agains t the d sires for
social cha nge and the need for environmental control .

3. RELATIONSHIP TO OTHER APPENDICES

The ana ytica l procedure s and conclusions presented in this appen-
dix were based on the physical and socio-economic dat~’i established
in the other 13 appendices tha t represent the total ~nulti-discip 1inary
input for this study. T~ assure the successful development of a
fully correlated and comprehensive basin p lan , 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
w i t h  p r i m a r y  r e s p o n s i b i l i t y  for t h e i r  çrepa r a tt on .  TABLE 2 l i s t s
the various Federal and State agenctes and Foca l e n t i t i e s  t h a t  par-
ticipated in the formulation of the basin plan.

4. EXISTING PROJECTS

Water- and land-related improvements deve loped by Federa l and
non-Federa l interests are scattered thruu~ hout the basin and gene r-
a l l y have been built for restrictive and specia l usage . The mos t
significa nt of these projects are surnmated in TABLE 3. The tabula-
tion is confined to only the five counties , the major portions of
which are  l oca t ed  w i t h i n  the ba sin boundaries. No attempt has been
made to lis t all projects . Rather , coverage is limited to those
p r o j e c t s  which  have  a s i g n i f i ca n t  impa c t  on the dema nds , needs , and
p o t e n t i a l  development  of the a rea ’s water and land resources. More
d e t a i l e d  coverage is p re sen ted  in the v a r i o u s  s u p p o r t in g  a p p e n d i c e s .

i
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TABLE M- 1

Appendices

Appendix Title Responsible Agency

A Climatology , Meteorology , & Corps of Engineers
Surface Water Hydrology

B ‘Ava ilability of Groundwater Geological Survey

C Mineral Resources Bureau of Mines

D Fluvial Sediment Corps of Engineers

E Water Use and Stream Quality Federal Water Pollution
Control Administration *

F Flood Control and Drainage Corps of Engineers

C Navigation Corps of Engineers

H Recrea tion
Part 1 - Natura l, Histor- Nationa l Park Service
ica l and Archaeological
Resources
Part 2 - Water-Oriented Bureau of Outdoor Rec-
Outdoor Recreation reation

I Fish and Wildlife Conservation Fish and Wildlife Service

j Power Federa l Power Commiss ion

K A griculture Soil Conservation Service

L Economic Base Survey Corps of Engineers

M Plan Formulation Corps of Engineers

N Benefit Evaluation Corps of Eng ineers

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

4 
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TABLE M-2

Plan formulation committee

Members Participa nts

1. Department of Agriculture - Soil Conservation Service

2. Department of Army - Corps of Engineers

3. Department of Commerce - Environmental Sciences Service
Administration

4. Federa l Power Commission - Federa l Power Commission

5. Department of Interior - a. Regiona l Coordinator

- b. Federa l Water Pollution
Control Ad ministration

- c. Bureau of Outdoor Recreation

- d. Bureau of Sport Fisheries and
Wild life

6. State of Illinois - Department of Business and Economic
Development

7. Local interesta - Greater Egypt Regiona l Planning and
- 

Development Commission

Rend Lake Conservancy District
(associate)

Kinkaid-Reeds Creek Conservancy
District (associate)

5



TABLE M- 3

Existing resource deve lopments

Water Land (1) Total Puroose (2)
County and Project Acres Acres Acres Served —

1. Franklin County
Rend Lake - 18,900 20,760 39,660 (3)
(under construct  ion)

West Frank for t  New Res.  200 ---- 200 Rec , F&W , WS
Lake Moses 170 ---- 170 Rec , F&W , WS
West Frankfor t  Old Res.  150 - -- -  150 Rec , F&W , WS
C lub Waters - 5 160 - - - -  160 Rec , F&W

2. Jackso n County (5)
k inka id  Lake - 2 ,700 2 ,700 5 ,400 Rec , FC . WS , ~&w
(under construction)
Lake Murphysboro State Park 170 740 910 Rec , F&W
Carbonda le City Lake 140 --- - 140 Rec , F&W , WS
Club Waters - 5 140 ---- 140 Rec , F&W
Giant City State Park ---- 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 . Ne. 2 (4) 1,060 200 1,260 Rec , F&W , WS , Fl.

3. Jefferson County
Mt. Vernon State Game Farm 10 590 600 Rec , F&W
Mi ller 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
D~~uoin State Fairgrounds - -- - 1,400 1 ,400 Rec
D~.%~uotn Reservoir 320 -- - -  320 Rec , F&W , WS
Pinckneyville Reservoir 170 --- - 170 Rec , F&W . WS

5. Williamson County (5)
Cra b Orchard Nationa l Wildlife ---- 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 ,4n1’ Rec , F&W ,WS
(also Johnson County)
Club Waters - 14 160 ---- i€ü Rec , F&W
Marion Reservoir 130 ---- 130 F&W ,WS

6
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TABLE M-3 (cont ’d)

Existing resource deve lopments

Note (I) Land acreage listed only when considered to be one of the
basic resources involved .

Note (2) Abbreviations used:
Rec - genera l recreation water and/or land re lated;
F&W - fish and/or wildlife conservation;
WS - water supply ;
FC - flood control.

Note (3) Rend Lake - Rec, F&W, WS, FC, low-flow augmentation (water
quality), are~ redevelopment .

Note (4) Approved by the Governor , State of Illinois , for construc-
tion under Public Law 566. Construction contingent upon
loca l participation.

Note (5) Located within this county is a portion of the 29,560 acres
of Shawnee Nationa l Forest lands lying within the basin
boundaries.

7



ScT TION II - BASIN NE!DS

~~ . h I ~ .NN1 N ~ F N V I R f t~ ~EN~1

a. Desc ript ion. Tb~ Big Muddy Rivet Basin ~~. i  ~cei ~~~~~ per-

~~ ti on- of Fr-~riklin , J i - ~~~~ n , Jefferson , Perry and WI l ias~~c n Co~ r ’ie s
and s - ~o li p .rt ions o~ H.~~ 

1
~~on , J)wson , M~ r i o o , h~.n d o lp h , i . ’r

ml Wasuirtgton Count it ’- The basin conta ins some , 3 1 5  square nt lee
and is essentla ily ~eLt~Iug~~lar in shape , h a v i n g  .~ -.~ an ~~~~ t h  : 1
72 m i l e s  and an av ’rage width of 33 miles . The t-~~- - .graphY t~ -.h~ rac-

~~rL~ -i by gent ly undulating h ills in the nort~ . w e s t ;  1 ; w  re~~it ’ f ,
v i i ~ vall eys , and  w H i  deve loped upla nd drainage system in the east;

e r u gg ed u ’lI - detin ed hills and vau1~ ye In the soutu . L. cal
t o p o g r a p h i c  r e l i e f  se ldom exceeds 100 feet w L t ~ eleva ttona ranging
f~~etr ‘i?O to  860 f e e t  abo c~’ mean sea l eve l .  A map of t h e  b a l m  i,
s i  own ‘u PLATE 1.

e . C l i m a t o log y ,  hyd ro logy ,  and hydraul ic character 1st ~cs. The

~ io a r ea  ha s ~ c1ima t~ tha t is typica l of the mid-Mis sissipp i Ri v ~ r

~e ,.~ior; . The winters are relative ly mild while t l ~~ su~~~ rs are common ly
worm-to-hot and usuall y humid . Mean annu.el1temperature is a~ pr. x.
i:.~utc ’ ly bU° F a h r e n h e i t  ~.ith extremes of 114 t -  -2U ° havtng been recorded .
Jul y is the warmest month and January is the ~o1dest month , with mean
non t r l y t. -

~r e r a t ures ‘;~~1~~nt to  7~
O 

and 3~ , r e s p~- c t 1 v e i Y . ~J .1 ’ to
t h ~- od~ rat~ t t m p e r a c o ~ Cs , t I e  area las i s t  - fr et ~rOw~ ri~ ~ ison of
~~~~ l ” — 2 u  d ay s .  A - ;~ ~~~~ a nnua l r a i n f a l l  1~ t ’ .e ~aain is a r - u t  42

~~ i n~ h~-~ .~s c p~’red t o  the ‘‘ nited Stmt~~ a :, ra*~ - ‘1 socw 3~ ‘~ .~~he s  , w ith
ext r o s  s of 65 a n d  ~ in ‘~~ O a v l c Q  been re~ orded . Avt r~~~, ~ ‘c~~1 snow-
i s ’ I is al it . 13 ~t~~htS .~~~~~vt ~~~~~~~ ann i~~l ron If ~or th~ p~ r ~~ f r eco rd
~e~~re nts al~~ut 1 1 .5 to ~~~~~~~~ i n c h e s  av er s~~ ~1 ~th ‘vt- r t I
a rca , ~ s 1 , ~00 ,000 s c t - f e e t  . The ~ rs n~ 

q y q  t ~~~~ ~i’ns  1st . c’ f
fr t he m. i i  s t e  o t ti B ii “lud ly RIve r and i t s  f v , pr uc ip a 1 r i H i t a r  t e a

h - s u c ’ io Cr k , rar t’) i c , ; rd  Creek , I Itt le ~‘ d-iv , M o l l e  F r t  ,
Cas,v F~~ l. . T i s .  ~os~~ri t - 

~~~~ div ide ’ l i t ~ i5 -~R~~Or ~~{b utarv .~re’~
r w ter~ t i e d  s -or - ~ 1 on ~~~~~~~ 7~ c and hy ~ u 1 1 : ~~ I ~ ~- 

- • t I ‘r. .

15 wit rs::, k:’- ,,re rd ~~rr -n MATE 2 .  ~ t ieat ~. f . ~~ data ~n tl ~ B:~ ~ ‘ dd ’
hac ~~~~ co l l e c i t ’  I j ter m itten ’ ~v fr -~m 1~ t ~~~~ . ~~ Phr- r f I. ii

- n  t h e  ‘.~~i Ti  st e ’, w~ i h  h~~r- 1 d r a I i r a ~n - o i  a or  735 s c ; u~ i~~’ r i
w~ s se , ‘ c t t e  os t u irr tr I or r e f ~ r~~nce g a g e  Since it ha~ t he longest
p~. r  led f r e ’  d m r  w ,s o i r -~ r t p r e a e n t a t  ly e  of t he  b ~s !n ‘~~ f l  pet-
t e rn ni vie Id . lu ring t - , p - led of r e c o r d , e x t e n d i n g  tzn m 19 1f to
1 e~~ , 1 Iu. . t j ~~id ~~- - i~~ bar- N-c rr1~ J a n d f s i ’r ;ir g  c f  713 ~ . t a .  w i t h
a :ioxi’IL ;”~ m l  mlnl rm .o h et ..3 ,5u (t and 0 , respect ..l ,. L ‘w-f low
r h a r r . t e r L s t A c s  i n i i c a t &  in ~innua l c r l t i L a l  7 - d ay  1 w - f l o w  ‘era ~~ing
2 c .t’ .s .  or le ss ~~ o.~ .n . ~ - f  th~ SO y e a r s  of r e c o r d .  A rint~’ y i e ld
in ic N - f ,  ~ t ~or t ’ P 1 . - f i e l d  ga ~~ has e qu a l e d  or exc - ~

‘4 t l  5 13 , 000 ,
50 p i t  ‘c it f t H t i . .  , ~u , i() O , ~~ p e r c e n t  o f  the Ime ; and ,

~5 p i c - n t  f i t 
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c. Land use. There a re  app rox imate l y 1, 520 , 000 acres  w i t h i n
the bas in  area of which  app rox ima te ly 52 percent is in crop lands ,
13 percent in pasture , 18 percent in forest lands , and li percent
in other uses. Approximately 317 ,000 ac res , or about  21 percen t
of the b a s i n  a rea , is located in the  f lood  p l a i n s  w i t h  52 pe rcen t
in a g r i c u l t u r a l p r o d u c t i o n , and the r e m a i n i n g  48 percent essentially
in wood lands . Some 29,560 acres of the Shawnee Nationa l Forest is
included in tha t 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 resour ces. Principa l minera l resources found in
the basin are coa l, petroleum , sa nd and grave l , clay and sha le , and
stone . The first two are active ly under production and gene ra l ly
shipped to markets outside the basin. Sand and grave l and stone
outputs are generally limited to the needs of the loca l area in
wh ich they are produced. As far as is known , there has been no
commercia l mining of clay and sha le since 1953 . Both strip and
underground mining methods are used in the production of coa l.
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 tota l coa l production . Secondary recovery methods ,
involving water pumped under pressure through proper l y  located in-
put we lls , accounted for 23 percent of the basin ’s 1960 crude oil
product ion.

e. Natural environment. Because of its climatic make -up and
its geographica l location , the basin has mixed species of flora
and fauna , which are representative of both northern and sout~~ rn
climates , and also contribute to an environment conducive to out-
door pursuits. Native to this basin is a remarkable array of
anima l life . Of the 59 species listed as native to Illinois , 46
can be found within the drainage area . A variety of migratory
waterfowl , including severa l species of geese and ducks , is also
common to this area , wh ich is. part of the Mississippi Flyway. Du ,
to sed iment  and othe r p o l l u t a n t s , most of the streams in th€ - basin
are dominated by rough f ish . However , where water quality is better ,
especia Ily in the man-made  improvements , the p r e d o m i n a n t  species
include game fish. Moderate temperatures in the spring and fall
tend to promote a recreationa l season extending from 1 A pril through
30 Nove mber , which is well beyond the traditiona l 3-month period
common in the northern region of the State . Concentrated within
this 8-month period are the peak demands for genera l recreation ,
f ish ing, and selected hunting. While these pursuits are comp lemen-
tary and concurrent , their peak demands occur at different times .
Peak demand for genera l activities such as boating , camping , pic-
nick ing, swimming and hiking is from 15 April through 15 Sep tember ,
and for fishing from 1 April throug h 15 June and from 15 Septembe r
through October. Hunting demands vary depending upon the species
be ing sought , hut they are generall y the heaviest during the laN-
fall and w inter months , 15 Oc tober throug h February.
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TABLE M-4

LAN!) USE BY WATERS}IED
(ACRES)

Crop Paature- Forest- Other
Watershed land land land Land 1/ Total

No. 1 Lower Big Muddy 22 ,010 7 ,600 21 ,830 23 ,700 75 , 1 4 I

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 4Q ,
1~~~~~ 1

No. 4 Lower Beaucoup 31 ,4~O 9,840 21 ,210 2 ,800 65 ,280

No. 5 Galum Creek 62,330 13 ,590 15 ,050 13,350 l04,32~)

No. 6 Upper Beaucoup 128 ,625 21 ,885 24,830 22 ,200 l97 , 54~-

NI . 7 Crab Orchard 62 ,730 20 ,420 36 ,200 66 ,670 186 , I 1 2 - ”

No . 8 Little Muddy 107,680 23 ,700 30,810 20, 190 182 ,38C

No. 9 Cen tr a l  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

No . 11 Lake & Pond 34,180 9,150 14,020 7,290 64,6-i.-

No . 12 Middle Fork 85,380 24,150 22 ,170 21 ,040 l52 , .i.I ’ -

No. 13 Gun Creek 17 ,310 4,680 4,890 4,480 31 ,3~,i ’ i

No. 14 Upper Big Muddy 84,120 25,580 17 ,870 26,450 154,020

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 , industria l areas , State and Federa l lands (including 63 ,030 acres
— of public-owned forests), fartnateads , roads , and other miscellaneous land.

l0
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6. FRAMEWORK FOR NEED EVALUAT ION

The Big Muddy River Basin is essentiall y rura l in cha rac te r ,
modera tely popula ted, and contains few urban areas of large size.
Emp loyment in m ining and agricult ure , his torically the two prin-
cipa l industries , has s tead i ly declined. Out-migration has been
experienced in the three and one-half decades since 1930. linen-
p loyment ra te s his torically have been high, and the Federal and
State governments have worked with loca l interests to improve the
area ’s economic situation. Specific Federa l water-re lated 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 multip le-
purpos e res ervoi r  recognized the area ’s redevelopment as a legit-
imate project purpose , the worth of which reflected the va lue of
water-related developments in reorienting the loca l 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 loca l flood control and drainage
p r o j ects . At the same time , the five local counties in the study
area have joined together to form a regiona l p lanning gro up known
as The Greater Egypt Regiona l Planning and Development Commission.
Four of the five counties have already established and adopted a
land -use plan tha t will insure a proper framework for development.
A land-use p lan for the fifth county , Jefferson County , was com-
pleted in May 1970 , but has not yet been approved. The State
of Illinois , particularl y through its Southern Reg iona l  O f f ice of
the Department of Business and Economic Development , has been work-
i ng very clos ely with loca l interests in an effort to stabiliz e the
economic structure and reverse the trends of out-migration . While
success has been s low , the area has now progressed to a leve l of
public awareness and capability to insure continued progress. How-
ever , it still lacks certain resource inputs required to attain the
basin ’s target leve l 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 perip hera l counties . Thes e
counties comprise a major part of southern Illinois , a n area wh ich
the State tends to treat as a total economic subregion. The economic
forecast was developed from an ana lysis of three economic indicators :
population , emp loyment , and personal income . Projections of these
ind i ca tors wer e compa red to those con ta i n ed in the Upper  Miss iss i pp i
River Comprehensive Basin Study (Type I); and appropriate adjust-
ments made to reflect the Big Muddy ’s economic standing relative to
both the reg ional and nationa l projections and objectives. The

V 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 ana lysis was divided into
three categories : water-re lated resources , land-rela ted resources ,
and soclo- environmental cons iderations . This appro ach permitted sub-
seq uen t p lanning objec t ives to be more re a lis t ical ly def ined and
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permitted formulations of projects , or groups of projects , to be
more comprehens ive and responsive to needs. In all cases , the
projected demands for ~.wrious products and services were compared
to the effective supp ly of existing and authorized projects , either
under construction or iii preconstruction p lanning . This compara-
t ive evaluation then identified the following needs as requiring
some form of action program.

7. FLOOD CONTROL

To properly eva luate the flood water damages , it was recognized
tha t a pro totype study of a “typical” 

~watershed (s) would be required
in order to obtain a meaning f ul ana lys is. However , be fore this
could be accomp lished , it was necessary to ascerta in 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 leve l of need
satisfaction ; that the number of acres affected , either in terms
of depth or dura tion of flood ing, did not significant ly differ per
increment of flood decapitation studied. Therefore , the damage
evaluation did not cons ider the total 317 ,000 acres in the flo od
plains . Instead , the prototype studies were confined to tha t por-
tion of the flood p lain 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 be low the Corps ’ Rend Lake Reservoir; 5,200
ac res on the lower Cr ab Orchard Cre ek, downstream from the Crab
Orchard Reservoir and operated by the U. S. Fish and Wildlife Ser-
vice ; and 200 acres on Kinka id Creek be low 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 studi ed to determin e what
measure s might be provided to alleviate flood damage losses . Fl ood-
ing on the tributaries occurs on an average of once every year , fre-
quen t ly res ult ing in moderate-to -i- evere damages to th e agricultura l
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 agricultura l acreage in the
bottom lands cons is ts of des truc t ion of crop s , reduced crop yields ,
lower crop qual ity, arid increased costs of production . Other losses
include damages to roads , farm improvements , brid ges , and some urba n
property. Most urban properties are located at higher elevations ,
and thus are subject to less frequent flooding. Current flood damage
to the deve lopments in the flood p lain are estimated to he $1 ,466,000
annua lly. A breakdown of the present land use and estimates of dam-
age s us tained on tha t por tion of the flood p lain 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

V 

Acr.afle
cràpland, pu- Estimated

ture and Forest average
Da mage area idle land & misc. Total ann . da mage

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. 4 Lower Beaucoup 9,300 5 , 100 14,400 26,400

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

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

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

No. 7b. Lover 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

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

(1) Big Muddy River flood plain downstream Rend Lake Darn and includes estim ated
average ann ua l  damage .

(2) Incl udes approximately 70 acres of urba n are s .
(3) Incl udes some $27 ,300 urban damage to Murphy .boro , Blairs v ille , Hurst , M erri tt ,

and Roy. iton .
(4) Incl udes approximately 20 acres of urban area .
(5) Includes some $15 ,400 urban damage to Marion.
(6) Incl udes approximately 10 acres of urba n area .
(7) Inc ludes some $700 ur ban damage to West Frankfort .
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forecasted a decline in both farm population and related emp loy-
ment , an accruing increase in real income per capita is to be ex-
pected. This increase is predicated on an expected transition to
larger fa rming units and grea ter inves tments per farm bus iness ,
both required to a ttain the increased produc tion necessary to
counteract the cost-price squeeze. However, the forecasted in-
crease in rea l income is a statistica l result that does not truly
reflec t the need to enhance the economic efficiency or the compe-
titive economic standing of the individual farm family. The farm-
er ’s rea l income , the retained profit margin and the relative income
standing of the individua l farmer per unit output of production has
decl ined to the point where various types of water resource deve l-
opments are required to help increase his production efficiency.
This , in turn , wou ld stab ilize the industry and retain a labor
component tha t otherw ise , through outmigration , migh t become an
underemp loyed or underutilized resource in another labor market.
Furthermore , the need for minimiz ing the more frequent losses is
necessary if the bas in ’s re lative production role in the regiona l
and nationa l food and fiber markets is to be maintained. A more
de tailed pres~~ tation may be found in APPENDIX F.

8. DRA INAGE

This bas in has been identified as the  most  underdeve loped area
in the State of Illinois with respect to drainage improvements.
There are approximatel y 661 ,000 acres of agr icultura l we t land in the
basin. Of this amount approximately 294 ,000 acr es , both in the
bottomlands and areas adjacent to the flood plain , were identi f ied
as warranting drainage improvement . A breakdown of these acreage s
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 re lief , and insufficient channe l capacity . Generally , the
Big Muddy River and most of the principa l 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 wa ter tables , prohib its development of the crop and
pas ture lands , restricts the choice of crop distribution and rota-
t ion , de lays optimum planting , and increases production costs be-
ca use of frequent rep lanting and de layed harvest . As a consequence ,
y ields and economi c re turns from pres ent crop lands are s ubs tantially
below what could he obtained if adequate drainage were provided.

V Some form of channe l improvement or rehabilitation is needed before
the wet agricultura l areas can be brought into more effective pro-
duction. Additiona l information is presented in APPENDICES F AND
K.
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TABLE M-6

MAXIMUM NUD6 FOR DRAINAGE IMPROVEMENT

Flood plain Nortfl.ood plain

Watershed 
V 

(acre s) (acres)

No. 1 Lover Big Muddy 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 Centra l 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/

1/ Includes flood plain

2/  Adjusted to correspond with Conservation Needs Inventory.

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

4/ Inc ludes 87 ,360 acres of forest which will not requir. dra inage in
its present use.
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9. LAND TREATMENT MEASURES

a. Agricultura l lands. Land treatment measures are needed
to control and minimize the erosion and sediment damage present ly
occ urr ing on la nds that have po ten tial  for gre ater agr icu ltura l  V

production. Failure to undertake proper land treatment measure s
has been one factor tha t prevented loca l farmers from attaining
full economic competitiveness . Two types of erosion are found in
the bas in; name ly ,  sheet erosion arid channe l erosion , incl ud ing
gullying . Both are active in varying degrees throug hout the basin ,
with the rate and type being dependen t upon loca l land use , topo- V

graphic cond itions , and intens ity of ra in f a l l . Sheet erosion re-
moves a rela t ive ly uniform depth of soil without the formation of
channe ls as gullies . Channe l erosion removes soils a long the
natura l watercourses . Sheet erosion is the predomina nt type ,
affec ting some 586,100 acr es , wh i le gully erosion affects only
some 16,100 ac res . Of the tota l, approx imately 303,000
acres require stine immediate and corrective action. Stream bank
erosion is comparative ly minor , since stream gradients and corres-
ponding velocities are low. Erosion damage within the flood p la ins
is not extens ive , w ith s l ig htly less than 6 ,000 acres affected.
The eroded soil is eventua lly induced by runoff into the streams - -

where , as suspe nded sediment , it causes a highly turbid condition
and a major -po l lution problem . Subsequent ly ,  eventual deposi-
tion of this sediment , which is frequently lacking in organic matter ,
becomes a source of concern since restoration is often costly . V

It is estimated tha t over 2,900 acres have been damaged by over-
bank deposition . Flood p la in sed iment depos it ion a lso  crea tes
na tura l  levees a long the s tr eam ba nks , disrupting the natura l drain-
age and prod ucing swamping . Damage occurring as a result of swan~-
ing is cons ide red very severe , w ith a lmos t 20 ,400 acres affected.
Swa mping has resulted in a low-intensity use of the land in some
areas and aba ndonment in other areas . In add ition , sediment depo-
sition in municipa l impoundments is a problem which has resulted
in cons iderable expenses being incurred to maintain storage capacity.
See APPENDIX K for more detailed information.

b. Strip-mine area. Coa l production in many parts of the
basin has invo lved strip-mining operations . This form of produc-
tion has stripped away the over-burden above the coa l seams and
left extensive amounts of overturned materia l exposed to the e le-
ments of nature. This material contains enough sulfides , i ron ,
and sterile soil to create pollution problems both in the streams
and on the land . The natural runoff flowing over the exposed
ma te r i a l  con tam ina tes the bas in by induc ing ac id dra inage in to the
streams . At the same time , the runoff contributes a heavy sedi-
merit load to the stream from erosion of the overturned soil. These
areas also deter growth of p lant life and render the mine lands
unattractive , creating an environmenta l as well as an economic pro-
blem. Un less the area is restored after mining operations are com-

p le ted , the land is no longer productive and Its value is decreased
to the point  tha t I t  becomes a l i a b i l i t y  r a t h e r  tha n a c o n t r i b u t i n g
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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 Greate r Egypt Regiona l
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 recla iming the stripped-over lands . In
other cas es , companies have shown initiative and foresight in active ly 

-

V

renova ti ng thes e lands well in excess of the minimum required by

State law. However , many areas  thro ughout the basin still remain 
- V

an economic and aesthetic blight and need some form of rehabilitation. -
10. STREAM QUALITY

V Waste assimilation is one of the most important stream uses
in the bas in , but it is one for which most streams are least suited ,
due to the poor quality of surfa ce runoff and the norma l ly low flows .
To determine the need for stream quality improvement , emphas is was V

placed on the major load po ints where the grea tes t f l ow supp lemen- 
V

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-cons uming in-
dustria l waste loads present ly are discharged into ti unicipa l treat-
ment p lan ts , it was assumed that this practice would continue , and a
minimum of secondary biolog ica l 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 , respective ly.  Since percent remova l is not
a satisfactory criteria of adequate treatment for strong wastes , a V

maximum waste concentration of 35 mg/i 5-day BOD was assumed for -:
secondary treatment and 20 mg/i for tertiary treatment. To ident ify
possible f low regulation requirements for controlling stream quality
a sampling program was made in various reaches of major streams to
supp lement ava i lable data . Subsequent ly , 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-
quireme nts imp ly maintena nce of 5 milligrams per liter of dissolved
oxygen (mg/I DO). Where a standard of 5 mg/ l DO could not he main-
tained , further routings were made to establish the nearest stream
reach in which adequate DO levels could he sustained consistent with
the increased drainage area /yield capabilit y . These routi rigs showed
s-t x stream reaches w h e r e  low-flow supp lementation could he provided
to hel p assimi late the waste discharged Urom the key load points .
The six load points are  the c o r n m u r t l t i e s  of Pincknevv flle, Du Quoln ,
Mt . V~~ n,” esrVrank fort , Marion , and Carb.~~~~ 1e . In addi~T~

’
~~

the t~tke and PonFCreek Watershed was identified as having a sp tV c ia l
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pollution pro ’~1em d i e to it s acid mine waste. Since past experience
has proven tha t low- Fl y a- , -~ -n tati on is not a practica l nor econom-
ica l solution , re u V d i a l  ~Lasures other tha n development of specific
water-r e lati-d resourc’-s -ire needed. These will have to he provided
on a cuop~ r it i - - e  la s is l v  the local industries , the State , and loca l
interests V The d i t V i i l S  of this investigation are discussed in
APPENDIX E .

11. GENERAL RI~CRE ~\ T 1 O N

E v a l u a t i o n  of t h e oti tdoo - - water-re lated recreationa l dema nd
i i t i l i z , -d I. ne popula t ions of t ie five-county core area and selected
SMSA ’ s in  b o t h  t h e  i p p i - r  :- l i s s i s s i p p i R i v e r  and the a d j o i n i n g  Ohio
R i v e r  B a s i n s . Tli ona l~~s i s  r e c o g n i z e d  s o u t h e r n  t i l i n o i s  and the
Big Mudd ; B a s i n  i n  p a r t i c u l a r  as a p o t e n t i a l  r e source  a r ea  for
a c c o m m o d a t i n g  so~-e of an externa l unme t need , primarily from up-
state Illinois. (‘se -~~~~ 

ti is expanded demand zone recognized the
new t r a V e l  pattern t0 ut t i~e r u r e e  i n t e r s t a t e  hig hways cu r r en t ly
under con strii ct ion~~ i l1 C I V e V.I Eu in traversing the basin. When
completed , th ey will p~-~ up the area to new population centers.
These three h iviva -is are : Interstate Highway 57 , conne ct ing Chicag o
to New Orleans via ~ln -r ’ :i s ; rnt erstate Highway 64, connec ting St .
L o u i s  to t n  V i r g i n i a - -~ t l a n ~~tc  c o - i s t a l  region via Louisville and
C h a r l e s t o n ;  and l n r - -t - ~~tu ’ - ~~ t h v n v  24 interconnecting I n t e r s t a t e
Highwa y 57 in the  so- t h ~ a s t  nortion of the basin to the ~Flo ri da
area via ~~ V i S h -.- 1 1 In . t’ir t  ‘f ~ori s i d e r e d  in the  ana lys is  w e r e :  the
t i m e — d i s t u n c e -  t ra e ! ~-~- i a t  i r~-h i p  et  the population residing within
t he b a s i n ’ s zone of i n f l  eon ; the  i m p a c t  tha t th ree  i n t e r s t a t e
hig hways w i l l  h a -- n i n  - s t i ( ! i s h i i n g  the  a rea  as a foca l po in t  for
o u t s i d e  o r i g i n - d e s r i n a r i i o  t r ~ ~ I ;  l e n g t h  of recreationa l season
for  bo th  the d m i n d  -m-i -~e r v i ~-e a r e a s ;  and  the p re sen t  and poten-
t I a l  land  us - in ~~ t t h V  O f V V~~~~d~ V ( V B a s i n  and the r e c r e a t i o n  marke t
a r e a s .  In c i-n p~~ i ng t i l e  ~~~‘ - r a t i o n a l ~ em an ds ,  per c a p i t a  pa r t i c i -

,__~_~~~~ pation rates fo~ selected u c i  it es were app lied to portions of
t he p o p u l - - i r i o n  l o c a t e d  ~~~~~~~~~~~~~~~~ zone of infiuen~~~ These then
were con e r t e d  o re crn;il ‘n 1- i ’s , using a factor of 2 .5 activity
occasions per r~ creat ion V O \ ~~. To this base , a portion of the vaca-
tion tra- u l  ori g in V -i t i r g  o u t s dv  t h e  zone of influence was added.
This latter se gm-r ~t r n p r  ‘ - f f l  -cl an impact creditable to thosi~~

’
~o—

pie whose o r i g i n - d ~- s t  i n o t  i o n  I r Ve l would he directed toward seeking
partial or total sa t i s fact in n W j t 1 .jn the basin. Dema nd figures then
were computed and ( L  p~~n V  d with the estimated (time-pha sed)  usage
potential of - y i s t i i ~ nrA p iisu n c- d resource developments . The result s
indicat ed a net need (-~~~- - . nd l e s s  s up p ly) o f some 2 ,000 ,000 rec rea-
tI ona l days by 1 980; ,2O(),O~

() 1w the year 2000; and 8,400 ,000 by the
year 2020. In addition , t i e  necess ary water and land acreage needed
to Su s t in the  p r o i n t -d rec reat ion a l deficiency was established .
The water acreage r - q u i r e d  r i nged  f rom a base  of 9 , 000 a c r e s  a t  1980
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to 19,000 by the year 2000 and 26 ,000 by the ye ar 2020 . Land acreage
var ied f rom 6 ,000 by 1980 to 12 ,500 and 17 ,000 for the years 2000 and
2020 , reapectively. All of these needs are in excess of the potential
to be supp l ied by Rend Lake , K inka id Lake , Crab  Orchard  comp lex , and
other water-resource developments , either comp leted or under conatruc-
tion. See Part 2, APPENDIX FL for a more detailed presentation .

12. FISH AND WILDLIFE ASPECTS

An inventory of existing water and land resources indicated tha t
the opportunities for both fishing and hunting within the basin ’s
zone of influence more tha n adequately meets the projected needs for

V the study period . The eva luation 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 mus t be taken
to o f f s e t  the adverse  e f f e c t s  of po l lu t ion  by reducing s t r e a m
t u r b i d i t y  and  acid content and increasing the stream flow and ~xvgen
content , Once this is accomp lished , the latent demand for stream fish-
ing opportunities will make itself felt. Furthermore , continued expan-
sion in ur ba n , agricultura l , and industrial land uses is expected to
r e d u c e  the h a b i t a t  a v a i l a b l e  to su s t a i n  the d i v e r s i f i e d  w i l d l i f e , p a r -
ticularly those species dependent upon river bottoms and adjacent lands V

C o n s e q u e n t l y ,  t h e r e  w i l l  he a need to set  a s i d e  e n o u g h land , not onl y
to  m a i n t a i n  a p roper  h a b i t a t  in b locks  s u f f i c i e n t ly  l a r g e  for  good man-
a g e m e n t , but to i n s u r e  c o n t i n u e d  and improved  access  to  those peop le
d e s i r i n g  to  h u n t  in the  r i v e r  bo t toms . The b a s i s  for  the s e  c o n c l u s i o ns
is p r e sen t ed  in APPENDIX I .

13. SOCIO-ECONOM I C REDEVELOP 1€NT

The b a s i n ’s economic structure has for  the  f i r s t  t i m e  s t a b i l i z e d ,
hu t  a t  a leve l c o n s i d e r a b l y  be low t h a t  of the  n a t i o n ’s . P r i o r  ~ n t he
m i d - 19 6 0 ’ s , the  process  of a c h i e v i n g  a form of s t a b i l i z a t i o n  o c c u r r e d
t h r o u g h  la rge  s c a l e  o u t - m i g r a t i o n . S u b s e q u e n t l y , Federa l and S t a t e
i n v e s t m e n t s  have  g e n e r a t e d  a hig her  h u t  still depressed leve l of eco-
nomic s t a b i l i ty .  If p a r i t y  w i t h  the  n at i o n  is to  he a c h i e v e d , addi-
tiona l programs are required to enlarge the economic base. At the
same time , contro ls sho u ld be imp lemented to achieve an intermix of
investments that strive toward a more equitable distribution of real
income , emp loyment , and population. No heavy industrial developments
are projected for the stud y period based upon the area ’ s share of t h ~
U ppe r Mississippi Region ’s growth pattern. Consequent ly, as indicated
in APPENDIX L , there  is a s p e c i f i c  need t o  expand service-rel ated and
l i ght  manufacturing industries , thereby increasing emp loyment and in-
come . This r e q u i r e s  an i n v e s t m e n t  e n v i r o n m i n t  c o n d u c i v e  to  a t t r ac t  cap -
it i l , peop le , and a w i l l i n g n e s s  to  up g r a d e  t hu  lab or  f o r c e . In o r d e r
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to attain this economic goa l , it was recognized tha t still
greater reliance must be p laced on water resource developments
as a ma j o r  ca ta l ys t for any subsequent socio-economic growth .
Within this framework , it was then recognized that the invest-
merit process initiated by construction of Rend Lake must be
con t inued , and tha t a specific attempt should be made to
strengthen the recreation and tourism base previous ly estab-
lished by Federa l 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 Illino is indicated
a major deficiency in ava ilable outdoor recreationa l opportun-
ities. Illinois was cited as having the lowest ratio in the
nation of total state park acreage to its population , having
5.6 percent of the nation~ s pop u la t ion , but only 0.05 percent

— of the country ’s recreationa l land . Consequent ly , 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 tha n one-half billion dollars per
year. The State , in cooperation with the Economic Deve lop-

V 
merit Administration , U. S. Department of Commerce , funded a
study to analyze the economic potent ial of tourism and rec-
reation in southern Illinois . The report included recommenda-
tions fof expanding tourism m d  recreation in this area , iden-
tified the type and magnitude or benefits that could result ,
and discussed how to organize and fina nce the expansion. As
part of the investigation , the report identified the main cen-
ters of competition in attracting tourists and in maintainin g
a recreationa l industry. Existing competitive areas
included the Lake of the Ozarks in Missour i , the Kentucky Lake
area , and many small ~iatura l lakes in the Wisconsin-Michi gan

V area . F u r t h e r m o r e , two o the r  areas were identified where future
development seems readily assured through Stat~- and Federa l pa r-
ticipation: Wabash River Basin in southern Indiana and the
Meramec R i v e r  Bas in  in the s o u t h e a s t - c e nt ra l p a r t  of M i s s o u r i .
Thus , it was concluded that the recreationa l development in
southern Illinois mus t be extens ive if a viable and competitive

V 
tourist ind ustry is to be established. Hence , the report recom-
mended tha t 48,000 impounded water surface acres be provided as
an initial base for the required development of tourism and rec-
reationa l facilities in southern Illinois. The State , throug h
its participation in this study and subsequent actions , has
indicated that the deve lopment of southern Illinois as a reg-
iona l recrea t iona l cen te r  would a l l e v i a t e  the  S t a t e ’s recrea-
tiona l deficiency and improve the area ’s economic base.

L 
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14. PRESERVATION OF ENVIRONME NT

Typica l of many areas , p lanning ag enc ies , private or-
ganizations , and loca l citizens have expressed concern over the
causal effects of man ’s intrusion into his surrounding natural en-
vironment . This awareness has been demonstrated by proposals to pre-
vent the potentia l loss of resources tha t 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. Invo lved is the basic
consideration of preserving areas having biologic a l, environmental ,
aesthetic , and hist or i ca l  si gnificance which are so important to
man ’s social  we l l -be ing . As pa r t  of its p l an  for  f u t u r e  a c t i o n ,
the S t a t e  has recomme nded an accele ra ted program of extensive pub-

V lic land a c q u i s i t i o n  to meet future open-space needs wi th  the  qual-
ification that about 75 percent should be associated with ~xis ting
or po ten t ia l  public water surface , and tha t major parkway systems
and recreationa l corridors 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-
velop men t, greatly increase the va lue of both for recreationa l us-
age . A sim ilar concept was expressed in the land-use p lan of the
Greater Egypt Regiona l Planning and Development Commission which
called for establishment of specific recreational-environmental
r iver corridors . These lands and reaches of streams would be main-
tained for public use and wou ld hel p preserve a balance in the socio-
economic development of the basin. Some of the same acreage s ur,
in the S t a t e ’s Pla n for Ac t ion  as a parkway corridor connecting the
Shawnee Nat iona l Forest  in the s o u t h er n  p a r t  of t h i s  b a s i n  w i t h  the
adjoining Kaskaskia River Basin to tl~e north and its Reser-
voir complex of Carl y le a nd Shelb yville . As part of this study ,
investigations were made to ident i fy and locate the basin ’s histor-
ica l and archaeologica l artifacts . A field study verified the ex-
istence of archaeologica l remains tha t are historically associated
with Indian tribes which once lived in this part of the country.
Three types  of s i t e s  were found : open v i l l a g e  or camp s i t e s;  ha b-
i t a t i o n  s i t es  such as rock shelters and cave s i t e s ;  and  bu r i a l -

s i t e s .  Ex i s t ence  of a fo u r t h  type , a t emple  town or I n d i a n  mound
s ite repres ent ing a more advanced  form of popu ’ at i o n  c o n c e n t ra -
t i o n , is possible , but none have been found to date . Other known
h i s t o r i c a l  s i t e s  tha t are  of potentia l public interest are stone
f o r t s  and b lock  houses , or igin a l l y built by the early settlers in
this part of the State . Since , in many cases , the a r c h a e ol o g i c a l
sites were river- oriented , preservation or reconstruction of these
historical and archaeologica l remnants would promote the recrea-

tiona l deve l opment of the basin. The res ults of the archaeolog ica l

i nvestig ation are presented in Part 1 , APPENT)IX IL

2 1 

- - V 
~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~



_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  
_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _-

15. ~Yf HER NEEDS

Cons ideration also was given to the possible needs for water
supp ly, naviga tion , irrigation , hydropower and steam power gener-
ation. In all cases , it was found tha t there were either loca l
p lans and commitments to meet the projected future demands or tha t
the increments of needs were such tha t any development required could
not be economica l ly justified at this time .

a. Water supply . The demands for future municipa l and industria l
water supp lies were evaluated , based on the projected increase in
population , standa rd of living , and industria l and commercial de-
velopment . It was assumed , as was indicated in APPENDIX L, that
basin industry would be domina ted by light manufacturing and cornrner-
cia l indus tries of the genera l type now present and which are not
heavy water users. Because of the limited ground water , and excep t
for severa l self-supplied industria l deve lopment s , most of the in-
dustria l water is obtained from the municipa l water supp ly systems .
Therefore , it was assumed tha t , in the future , industries will con-
tinue to obtain their water from these municipa l systems . To identify
the predominant demand centers ,estimates of future municipa l and
industria l water usage for each of the five core counties were dis-
aggregated to obtain estimates of use for the individua l municipali-
ties. Subsequently , an inventory of existing impoundments and firm
commitments for providing future water supp lies 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 supp ly in excess of the year 2020 projected
needs for those areas and individua l communities located in the
middle and nort’— ’~astern part of the basin . As a result , the only
a reas of pos~~ible water shortages invo lved those communities out-
side the intercity pipeline distribution system , particularl y the
towns of Marion , Murphysbor o , and Carbonda le . Existing storage for-

~~~~~~~~~~~all other remaining communities is sufficient to meet the projected
requirements , exc luding any cons ideration of extended drought periods .
The town of Marion is p lanning to enlarge its present water supp ly
reservoir , providing sufficient storage to carry it t h r o ug h the
study period. The State of Illinois is includ ing municipal and
industrial water supp ly storage in its Kinkaid Lake Reservoir suf-
ficient to meet the future needs for the town of Murp hysboro. This
left Carbonda le as the only community tha t could have a definite wat er
s~~ p ly~~ ?ob1em. Preliminary Investigations subsequent ly ident i fied
tha t there were 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 supp ly or participatin g with the Soil Conservation Ser-
vice in sponsoring construction of two multi-pur pose reservoirs i i ~ ri -

~
Cedar Creek Watershed. The work p lan for the latter alternative has
been co mp lete d and app roved by the Gove rnor of I l l ino is fo r lm p lement~-
tion tinder Public Law 566. In addition , water could be obtained from
Rend Lake and the downstream releases stored in off-channe l reservoirs.
In th i s  case , a suitable contractura l agreement involving usage and
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delivery rates of the projected excess in water supp ly would be
required. Finally ,  there is sufficient storage in the State ’s
Kinkaid Lake tha t could be made ava ilable by pipeline trans fer.
The feasibility of this proposal , however , would be dependent
primarily upon the effects that the increased drawdowri would have
on the pro je ct ’s recreationa l potential. Since any of these al-
ternatives would be capable of meeting Ca rbondale ’s requirements ,
it was appa ren t  t h a t  there was no need for  a d d i t i o n a l s t u d i e s .
Consequen t l y ,  it was concluded tha t provision of future water sup-
plies would not be cons idered in any action program that was for-
mulated for the basin unless the State was specifically interested
in purchasing additiona l storage . The State , by ‘et ter , indicated
tha t the basin ’s wa ter supp ly storage , both existing and under de-
velopment , appeared adequate to meet all foreseeable needs and tha t
there was no interest on the part of the State to invest in addi-
tion a l s upp lies at this tine . A detailed evaluation of this phas e
of the basin ’s st udy is presented in APPENDIX E .

b . Navigation. The potentia l and economic feasibilit y of
improving the Big Muddy River and Beaucoup Creek for modern barge
transportation was investigated. Adequate reserves of good qua litv
coa l in the basin are ava ilable for existing and prospective mar-
ket areas. However , the required improvements were not economicall y
justified . Thus , the advisability of improving the basin ’s water-
ways was de ferred until economic conditions warrant . APPENDIX C
contains a further discussion of navigat ion.

c. Irrigation. A survey of acreage present ly in agricultura l
production served as the basis for estimating the extent of any
future demands . The survey indicated tha t irrigation is practi-
cally non-existent . As stated in APPENDIX K , no extensive irri-
gation practices are anticipated to be undertaken on an organized
bas is  in t h i s  genera l par t  of the Upper Mississippi River Basin
until about the year 2000. In the Big Muddy Bas in , there are three
basic  v a r i a b l e s  in optimizing agricultural production : hybrid seed ,
fertilizer , and controlled moisture content of the soil . It is
believed that advances in technology for th~ 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 yie lds and  q u a l i t y  of the crop .

d . Power generation. The electric load of the basin and the
electric systems serving the area are included in tha t part of the
F e d e r a l  Power Commiss ion ’ s Power Supp ly Area (PSA) 40 located within
the Upper Miss issipp i River Basin . The Bi g Muddy is presentl y
served by five electric utility systems , all of which have their
p lants located outside the study area . As part of the economic
resource - demand evaluation , consideration was given to the possi-
bility of electric power be ing generated in steam p lants located
a t the minera l source of its fue l (coal), a n d / or hydropower gen-
eration. No hydropower developments exist within the area. Natural
conditions , such as st rea m f l ow  and topogr aphical static head , pre-
clude deve lopmen t of hydroelectric powe r in amounts sufficient to
he economica l ly competitive in the present and f o r e s e eab l e  market .
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For the purposes of thi8 study ,  the electric power requirements
and supply character is t ics  within PSA 40 were considered to be
indicative of the power s i tuat ion of the basin. Based on a study
of this powe r area , the basin ’s e lec t r ica l power requirements are
expected to grow at a decreasing rate during the period 1980 to
2020. In light of the past trends of supp lying the basin ’s elec-
tr ica l requirements by imports , the transmission system serving
the area , and the reported plans of the systems now serving the
basin to increase their gene ra t ing capaci ty,  it is an t icipa ted
tha t the future e lec t r ica l energy requirements w i l l  continue to
be met by generation located outside the bas in .  Therefore , it
was conc luded that there would be no additiona l input-demand
(consumption) on the ba sin ’s minera l resources and water re-
sources (water supp ly and stream quality) over and above that
a l r ead y identified.
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SECT ION III - PLA NN ING GOALS AND OBJECTIVES

16 . PLA NN ING CONCEPTS

The basic purpose of this stud y is to develop a workab l e , but
f l exible , p lan of improvement tha t wi l l  provide for the best use ,
or comb ina tion 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- V

source developmen t and ma nagement concep ts , all weighed within
the responsive framework of regiona l and nationa l objectives and
cons traints and loca l socia l well-being. This meant providing a
regime n of resource management which maintains a ba lanced relation-
sh ip between ma rt and his natura l or created environment. Cons ider-
a t ion was g iven to a l l  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
eva luat ion cons idering only tang ib l e benef i ts and project costs
expressed in comparabl e terms ; and second , to mod ify tha t base
line p lan to meet those intangible needs tha t warrant considera-
tion but cannot be measured in economic terms . This ana l ytical
procedure established a framework for making reasoned choices
be tween poten tial  uses of the basin ’s land and wa te r  resources ,
and insured inclusion of the social-environmenta l requirements
in the decision-making process .

17. DEVELOPMENT GUIDELINES

In order to guide resource p lanning and develop men t , three
basic guidelines were established:

a . To provide the necessary la nd and water developme nt to
sus tain the projected socio-econotnic growth ;

b . To encourage  the p r e s e r v a t i o n  and enhancement  of the  a r ea ’s
natura l environment ; and ,

c. To provid e an effective p lan for staged development and effi-
cient usage of all resources , i.e., land , water , and capita l.

Towards this end , the land-use plan prepared by the Greater Egypt
Regiona l 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 p l a n  wh ich was f o r m a l l y  adop ted i n
1965 , by the then four participating counties , was considered to be an
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•xpression and commi tment of the loca l r e s iden t s .  The Commission ’s
proposals were time-phased over a per iod extending f rom 1985 to
2025 and served as the basis  for achieving maximum development by
control  of the area ’ s m a i n  socio-economic inputs .  The loca l p lan
was based on a framework concept of concen t ra t ing  f u t u r e  resource
deve lopment into the f ive  m a j o r  areas which show maximal grow th
p o t e n t i a l :  Mt.  Vernon-Rend Lake area ; Benton-West F r a n k f o r t  a rea ;
Marion-Herrin area ; Murphysboro-Carbonda le area ; and the Du Quoin-
Pinckneyville area. This princip le of concentration offered the
greatest opportunity for successful development and , at the same
time , insured that the economic re turn would be d istr ibuted throug h-
out the basin. Furthermore , the possibility of specialization
within each of the growth centers then cou ld be achieved in a con-
trolled , bu t comp lementary , framework tha t would eliminate much
dupl ica t ion  of func t ion .  This procedure recognized tha t whi le
each growth area has its own sphere of the urban /industrial/
commercia l deve lopment , each is s t i l l  tied to the o thers  through
economic a c t i v i t y,  hig hwa y pa t t e rns  and common proble ms . The area
bounded by the f ive  growth centers tends to p lace the  urba n popu-
lation and economic a c t i v i t i e s  in the center of an out lying envi-
ronmenta l (open space) area of a g r i cu l t u r a l and recreationa l acti-
vities. The land-use plan envisions a phased grow th , controlled
so that urba n expansion would be concentrated in those areas pre-
sent ly semi-urban; and future semi-urban areas would be establishe d
on acreage where deve lopment is now scattered . This control of
land resource use specifica l ly minimizes the land area tha t would
be developed to meet the urban needs and maximizes the amount avail-
able for open space , inc luding agriculture development. The p lan
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 e s t a b l i s h m e n t
of recrea tiona l and green bel t areas .

18. PLANNING GUIDELINE S

To determine the extent to which p lann ing concep ts cou ld he
implemented , various types of investment programs capable of meeting
the basin needs were ana lyzed relative to their output and socio-
economic contributions . Spec if ic objec tives wer e es ta b l ished fo r
each identified need ao that the formu lation of individua l projects
would be effective in attaining the desired perf orma nce standa rd .

V These objectives are summarized in the following paragrap hs:

a. Land usage oblective.

(1) That productive output of the proposed improvements he
in consonance with the intent contained in the land -use p lan pre-
pared by the Greater Egypt Regional Planning and Development Commission .
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(2) Tha t act ion programs for  land t r ea tmen t  measures  and
dra inage improvements be f i r s t  eva luated in s t r i c t ly economic terms ,
identifying the worth of increased production efficiency.

(3) That subsequent to fina l economic evaluation , improve-
ments be modified where and however needed in order to maintain a
proper socio-environmental balance .

b. Flood control oblectives.

(1) That control of flood flows be optimized in terms of
hydra ulic and economic e f f i c iency and tha t the degre e of protection

V provided be uniform within each watershed.

(2) That the effects of watershed land treatme nt measures
and drainage improvements , as they a f f e c t the hydrologic and econo-
mic aspec ts of the study area , be considered.

(3) That the economic eva luation be based on the land-use
pa tterns and yield projections furnished by the Economic Research
Service , Department of Agr i cu l tu r e , as r e f l e c t i v e  of the f o r e c as t e d
regiona l agricultura l deve lopment for the Upper Mississippi River
Basin.

(4) That major emphas is be accord ed con trol  of f l o od f l ows
in recognition of a dual-service role: enhancement of the agricul-
tura l productive efficiency and stabilization of farming ’s relative
industrial standing . Achievement of the resultant agricultural
enhance men t wou ld provide additiona l stimulus to the redevelopment
of the bas in ’s economic structure .

c. Recreationa l objectives.

(1) That the optimum recreationa l potentia l of each project
be develop ed , recognizing the competitive effects of other existing
and proposed water  and land projec ts  w i t h i n  the zone of i n f l u e n c e .

(2) That sufficient reservoir design criteria be established
to ass ure comparab i lity of recrea t iona l potential; and tha t where
multip le usage of a reservoir ’s storage is contemp la ted , the effects
of drawdown in the jo in t -use  pool be ana lyzed to ident i fy optimum
potent ia l of that  project.

(3) That major emphasis be accorded deve lopment  of w a t e r
surface acres and facilities for genera l recreation to satisfy the
unmet recreationa l needs projected for a zone of influence , includ-
ing portions of upstate Illinois and serve as a base for the sub-
regiona l deve lopment of a t o t a l  tour i sm and r e c r e a t i o n a l i n d u s t ry ,
a l l  in acáordance wi th  the S t a t e ’s long-range goals  for  s o u t h e r n
Illin ois .
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(4) That non-Federa l interests be encouraged to partici-
pate in the deve lopment of the short- and long-term recreationa l
progra ms , and tha t they be responsible for operation and mainten-
ance of the individua l pro j ect ’s recreationa l areas and facilities .

(5) That , rega rdless of the proje cted surp lus of f ish and
wi l d l i f e  oppor tun i t i e s  to needs , the development  of each  r e se rvo i r
site provide for the propagation of fish and wildlife so tha t the
needs of future generations can be met. Consideration also should
be given the need for the qualitative improvement of stream fishery
and re lated opportunities.

(6) That project  f o rmu la t i on  and compara t ive  ana lysis  be
based within the framework of optimum deve lopment with time phas-
ing of deve lopment in consonance with the need projections .

(7) That projects economica lly justified and included
in the f inal p lan of improvement be authorized with the initial
level of deve lopment specif ied in recogn ition of the des ires of
loca l interests and the inability to schedule and commit long-
range financial participation. While the scope of initia l recre-

k ationa l f a c i l i t i e s  for  the various p ro jec t s  w i l l  d i f f e r , future
deve lopment can be provided incrementally under Public Law 89-72 .
In all cases , the land acreage required for optimum development
should be included in the initia l acquisition.

d. Stream qua lity objec t ives .

(1) Tha t provisions for supp lemental storage to maintain
V s t ream qua l i ty  be considered , not only to improve or maintain a

desired q u a l i t y  s t andard , but als o to m a i n t a i n  a minimum base f low
where condi t ions  so w a r r a n t .

(2) Tha t  s torage for low-flow a u g m e n t a t i o n  be provided ,
where f e a s i b l e , in area s where the need has been de te rmined  and
where provisions of such s to rage  is in accordance  w i t h  the de-
sires of the State .

(3) That the amount of storage initially allocated for low-
f low augmenta t ion  be based on the next 10 to 15-year needs ; and
that the additiona l storage increments required for the long-range
needs be provided as part of a restricted dual-use poo1 permitting
f uture real loca tion , shou ld the need for  such storage he obv ia ted
by a more econom ica l and h igher degree of treatment .
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e, Environmenta l management objectives.

(1) That while every effort should be made to include
preserva tion of historica l and archaeological artifacts into the
proposals for env ironme ntal manage men t , the overriding objective
w ill be to ins ure a proper ba lance in man ’ s tota l economic and
socia l environment .

(2) That stream developments be cons idered in consonance
with the S t a t e ’s and loca l counties ’ proposals for e s t a b l i s h i n g
river recreationa l-environmenta l corridors . V

(3) Tha t proposals should include both water- and land-

V 
re lated deve lopments to obtain maximum potential.

(4) That deve lopments be corre lated with those known land
and water facilities that have both nationa l and regiona l signifi-
cance.

(5) That as part of the environmenta l control, attention
be given to improving both the quality and management of the
area ’s wild life habitat and stream fishery ecology .
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SECT ION IV - SOLUTIONS CONSIDERED

19. GENE RA L

Subsequent to ident ifying the basin needs and establishing the
plann ing objec tives , attention was directed to the types of alter-
native means that could be considered in formulating a meaningful
plan of deve lopment. The importance of this evaluation was three- 

V

fold : firs t , it objective ly identified all possible methods
of accomp lishing a required service ; second , it established
a f r amework  for select ive screening of those means in terms of
efficiency and effectiveness (degree of need satisfaction) ; and
third , it identified on a comparative basis the type and amount
of resources required to meet a need. This latter ana lys is a l s o
es tablished a fr amework for a reasoned cho ice be tween develop ments
based on the use of resources invo lved , and permitted a controlled
commitment of resources tha t effective ly establish the desired econ-
omic and socio-environmenta l structure of the basin. The range of
al ternatives cons idered and the rationa le involve d in acceptance
or rejection of these types of deve lopments are discussed in the
following paragraphs.

20 . MANAGEMENT OP FLOOD PLA IN

a . Genera l. The land-use p lan prepared by the counties , and
adop ted by this study,  requires that the flood plains be developed
for both agricultural and/or recreational usage . Thus , in accord-
a nce wi th the p lanning concepts outlined in Paragrap h 16 , the bottom
lands were first ana lyzed to determine the economic worth of reducing
the flood damages and draining the wet lands. This would provide
a base p lan which could then be modified for those intangible social
needs tha t cannot be measured in economic terms . Inherent in any
act ion program for enhanc ing the economic well-being and competi-
tive economic standing of the individua l farm fami ly is a basic
need to improve the productive efficiency . To do this means that
those flood p lain 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 . Th is , then , invo lved prov id ing
dua l-service improvements for  both f lood control and dra inage , and
consideration of both structura l and non-structura l measures.

b. Structura l measures. The a lternative possibilities for con-
trol  of the wa ter reg imen incl uded resdrvo irs , channe l improvements ,
levees , and combinations thereof. Preliminary hy d r a u l ic ana lysis  had
ind icated that while reservoir control of the more frequent floods
was feas ible , retention of the major flood flows (rare floods) was
neither feasible nor effective in output . This conclusion was deve loped
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from two preliminary hydraulic evaluations . TIlL t it. ~ . V 1. / dy  cm-
s idered onl y flood f low decap itati on by ~~~~~ rvoirs 1ocat~ d on the
main stem of the tributaries with various irx rement s of storage
ranging from 10 to 100-year frequency capacities. The results
ind ica ted tha t the propos ed projects , or group of pro jects , were
no t economicall y feas ible , nor was the number of acres protected
in terms of depth and duration of flooding effective ly reduced
per increment of flood control studied. The second study involved
ins ta l l a t i on  of channe l improvem ent onl y for equivalent degrees
of flood control. These channe l improvements required exten-
sive excavation to achieve a comparable gradient sufficient to
contro l and contain the runoff volume of the more frequent floods.
Fur thermor e, prelimina ry hydraulic routings reflecting the cha nges

V 

in t imes of concen tra t ion of peak flows from the tributary water-
shei~s caused by the cha nne l improvements , resulted in adverse ef-
fects in the area-stage-elevation re lationship on the main stem of
the B ig Muddy River. This would negate existing and potential land
use made f e a s i b l e  by the f lood  c o n t r o l  s t o r a g e  inc luded  in the author-
ized Rend Lake Reservoir Project. Consequent ly , channe l improve-
men ts onl y were rejected on both a Cost and hydraulic-efficiency-
basis when compared to detention reservoirs for providing equiva lent
flood decapatition per reach of stream . Loca l levee projects also
were cons idered , but  r e j e c t e d  on the  bas i s  ~-f an o f f i c i e nc V v  c o mp o r i -

s o n — u n i t  cost per acre  h e n e f i t t e d .  Design ~.io~I l.d t~~~~ ; I ~~~ 
• V . V . t

levee length and remedial nieasure,~ to  con t r o l  in t e r  i cr  1 L C I V V i U ~~~~

(diversion of interior water courses )  b e f o r e  any s i g n i f i c a n t  U~~~g r / V L

of e f f e c t i v e n e s s  cou ld  be obt ~i i r ic i . Tb . ~ i t  ~, J 5  ç ,  V V  L ii.
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r e o ~ nized t h a t  l i i,  I 1 u 1 i — s L r u c t l l r V l I , i I t . r i i , L i i - ’ i~ - i t  w&t~ r
control or flood heig ht reduction measure , hut rathe r 0

of conti’ o l i i  rig or r e g u l a t i n g  devc ’ I V~ P I T h Vf l t  in an O v a  s u b  ~ect  t o
f loods . F l , !  p l a i n zoning is a ~‘- y  - I  livuc ~ w ith y r—land
flood situ t ions and attempts to minimize losses by restrictin g
the physical devel opment and resulting damage within the flood
p lain area . It was also recognized tha t care must be exercised
when suggesting f l o od p lain zoning regulations in order to assure
that those activities and pursuits which require waterside sites ,
or which enjoy a net economic advantage by locat ing in the flood-
susceptible areas are not denied use of the flood p lain 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 ba lance is the question of resource
use and feasibility of providing an investment program to protect
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the exis t ing  and projec ted  development act iv i t i es  and prod uc tive
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-

men ts which normall y have an economic advantage when located in
flood prone areas , and because this type of development is in

consonance with both the  local and reg ional pa t t e rn  of development
and income con t r ibu t ions, zoning as a basic flood damage control
alternative was rejected . However , flood plain zoning was retained
as a potential supplemen t to an ac tion program , if both flood control

and drainage are justified . This would be an added control to insure

proper resource usage in accordanc e wi th the se lec ted pattern of de-

velopme nt and the nationa l objective of maximizing income efficiency.
Other comp leme ntary programs should include the need for land treat-
ment measures and proper land-use practices that encourage planting
of suitable vegetative cover.

2 1. STREAM QUALITY

The alterna t ive possibilities of improving stream qua lity
included: reservoirs , advanced treatment , tertiary treatment ,
pipeline trans fer 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 natura l flows was found to be
an acceptable alternative measure in maintainin g the selected
strea quality standards. Resource consumption by a reservoir
-.-,ould involve utilization of a rep lenishible (rainfall) resource
and complement the commitment of fina ncia l resources for waste
treatment required in the basin by individua l communities. Fur-
t erV ,ore , in terms of effectiveness of service , a reservoir would
c V .eate a secondary input to the maximized usage of the basin ’s re-
,urce by establishing an enhanced (stream) flow which is neces-

s:ry to the s o c i o - e n v i r o n m e n t a l  needs .

b. A t—sourc e treatment. Advanced treatmen t was selected as
one alternative , with the basic criterion of quality service equiva-
lent to that  pr ov ided by s upp lementa l or dilution flows . Hence ,
it was retained and used as an equivalent measure of outpu t for main-
tenance of stream quality, bu t 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
satisfaction) to either dilution flows or advanced treatment. Even
wi th  conven t iona l  t e r t i a r y  t r ea tmen t , some dilution flows or reduced
amounts  would be required  to m a i n t a i n  the  required  s t a n d a r d  of s t ream
q u a l i ty . The economic worth of this latter c o m b i n a t i o n  of t e r t i a ry
trea tment 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

32



addi tiona l reso urce , water , over and above the same two , mined and
manufactured materials and financia l investments , required by
advanced treatment . Thus , it was conc luded that of the two accept-
able at-source forms of treatment , only advanced treatment with
its governing criteria of optimum (cost) efficiency , effectiveness
of ou tput serv ices , and minima l usage of resources , should be re-
tained for further consideration.

c. Intra-basin pipeline transfer. Intra-basin pipeline trans-
fer of mun icipal  was te was stud ied in pr ogr essive steps , pumping
waste effluents from the origina l discharge point to reache s of
streams with grea ter dra inage areas and incr eased na tur a l  f l ows.
In all cases within the tributary watersheds , maintenance of strea:
quality at the new discharge point still required some , though re-
duced , supp lementation of natura l flows . The combined system of
pipeline and reduced supplementa l storage to dilute the pumped
e f f l uent proved to be more ces t ly than prov iding the necessary
supplementa l flows by just a sing le-purpose reservoir. However ,
if the load poin t was close enough to those reaches of the ma in
stem of the Big Mudd y River which w i l l  be augmented by r e l eases
from the Rend Lake project , trans fer by pipeline was found to he
the least costly a l terna tive to prov iding e ither supp lementary
f lows by s ing le-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 g r o u : ~~
wa ter f or supp lementing stream flow was also cons idered. The U .S .
Geolog ica l Survey, as part of its investigation for APPENDIX B ,
AVA ILABILITY OF GROUND WATE R , d e t e r m i n e d  tha t the ground w a t e r  v i .  ids
trom all areas in the Big Muddy Bas in , except the Mississippi River
flood p la in , are inadequate for any use other than water supp ly
for an individua l or for small municipalities. Thus , the practi-
cality of pumping ground water from well points only in the Mis sissi~ -

River. flood plain was investigated . However , the use of this
resource was rejected based on design factors established for pre-
liminary eva luation. The range of flows , pumping head (static and
dynamic) , add pipeline lengths resulted in cost factors for construc-
t ion and ann ua l  opera t ion tha t were too h igh to warrant further con-
sideration.

e. Restrictive resource use. Early in the study, a water
samp ling program was undertaken to determine the existing quali-
tative aspects of the basin stream . Ana lys is indicated that strea
poll ution was induced from an intermix of sources , such as agri-
cul tu re , m in ing,  and municipa l and industrial components . The im-
pac t and econom ic sol utions tha t could be app lied to agricultural-
re lated pollutants other than erosion damage , are still sub je ct to
ex tens ive  r e s e a r c h  and  d e v e l o p m e n t  s t u d i e s . At  p r e s e n t , no kn l ’w n
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sui table controls co uld be app lied without adversely affecting
the poten tial  of the basin ’s tota l land-use p lan and economic com-
petitiveness and its contribution to the region ’s development.
Mining , and its adverse e f f e ct on stream qual ity ,  cannot be over-
come by zoning or restrictive use. Instead , there mus t he a con-
certed effort by tha t 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 sur face runoff inducing the minera l wastes into the
streams . One of the main sources of pollution is the sewage dis-
charged from major communities. Marty of these municipalities are
located on lateral tributaries with small draina ge areas rathe r tha n
on main waterways . Their wastes with the industrial effluents are
d ischarged 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
ser iously 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 practica l nor sociall y acceptable method of control.

22 . GENERAL RECREATION

a. Genera l, in determining the various alternatives for out-
door re crea t ion, the needs and planning obj -ctives were restricted
to w a t e r - o r i e n t e d  activities . Specificall y excluded were consider-
ation of land-related activities and stream-related development ,
since it was regarded as more appropriate tha t these needs be
evaluated within the framework of environmental control and manage-
ment . The alternatives studied were eva luated and compared only
in phys ical terms , e.g., wa te r su r face  acr eage , plant facilities
and the project  a s soc i a t ed  lands , and t he  r e s u l t a n t  economic  e f f e c t s
on the bas in ’s pattern of deve lopment . The eva luation was a two-
step procedure : a comparative ana lysis of possible developments
within the basin ; and identifying the governing economic worth of
developing  r ec rea t iona l o p p o r t u n i t i e s  in t h i s  b a s i n  as compared
to other service areas.

h. Basin developments. This eva luation basicall y consisted
of determining the comparative worth of providing new water-based
resource developments and/or extending the sca le of those projects
authorized , under construction , or comp leted. Specific faciliti es
were not programme d for tha t part of the Shawnee Nationa l Forest
loca ted wi th in the hydrolog ic bounda ries of this basin. It was
t he  op in ion  of the S tudy  Commit tee  tha t d e v e l o p m e n t  of  this part i-
cular res ource shou ld he p lanned and programmed on a scale commen-
surate with its potential of regiona l and nationa l significance.
Three existing reservoirs , Crab  Orchard , Devil ’s Kitchen , and
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Little Grassy are ma inta ined by the U. S. Fish and Wildlife Ser-
vice and operated as part of a multip le-use wildlife and water-
fowl management area. Further expansion of the existing recre-
ationa l facilities are not present ly p lanned : instead , increased
emphasis is being placed on the programs Ic wildlife conserva-
tion , and the joint management with Southern Illinois University
of the area as an outdoor laboratory for biolog ica l studies ,
educa tion, and research , This programmed objective was of enough
nationa l importance to preclude any ,aignifica nt modification for meet-
ing an incre ased recrea tiona l or any othe r type of demand . The C-~r~s~’
Rend Lake project , now under construction , did have some potentia l
for assuming some increased recreationa l usage . Two alterna t ives
were available : change in storage allocations ; and/or p r o v i s ion
of additiona l facilities by upgrading the priority of use for
some project-associated lands. Only the firstalternative was excluded ,
hec oase  the s i t e ’s to ta l s to rage  c a p a b i l i t y  has a l r e a d y  bee n iaxi-
mized . Mod i f y i n g  t he p lan of development for the Kinkaid Lake
project was also reviewed . However , it was concluded tha t the p lan
of improvement as formulated was already heav ily committed to rieet
future recreationa l needs , particularly by the U. S. Forest Ser-
vice as part of Shawnee Nationa l Forest ’s long-range progra ii ; and
an~ extensions were not warranted at this time . Fina l ly , modifi-
cation of th e existing municipa l water supp ly resercoirs wa~ en -
sidered. With the construction of the R nd Lake i n t e r c i t y  i -
line , these surface impoundments ~av not be needed and will Fe
m a i n t a i n e d  only  for  s t a n d - b y emergency use . Hov e r , b c;, 1 p lan-
ners  ha ve i n d i c a t e d  t h a t  t he se  r eser v o i r s  a r c  b e iu c  cor ~ ~dei ’ d fe-
use in c o n j u n c t i o n  w i t h  d e v e l o p m en t  of i n d u s t r i a l  i~~rks and or .
cons idered  as b a s i c  to the individua l m u n i c i p a l i t y ’ s l ong - r ang.
growth pattern. Consequently, the recreationa l potentia ls of t t ~~es~
impoundments were not reeva luated , hut assigned only a usage credi-
table under existing conditions . Thus , it was conc iuded that only
some increase in visitation potential of Rend Lake and the Crab Orci - :
comp lex was appropriate as an alternative , or supp ler /nt , to con-
struction of new reservoirs .

c. Alternative worth. To e s t a b l i s h  the  measu re  of cor:pV .r a h l t
investment of water-r elated development in this basin , data Iron
the adjoining Wa bash R i v e r  Bas in  were used . S ince  the demand evalu-
ation had identified the Wa bash as an area essentiall y servin..~
a similar recreation market (population) , the comparability \‘. V i S  i~-

garded as valid. Data extracted from interim reports on the Wa bash
Basin permitted estima tes of basic reservoir construction LOStS

expressed in unit-cost-per-water-surface-acre. The altern ative
worth was then computed as being equiva lent to the sum of reservoir
construction costs and the specific recreationa l facilities and
land charges. While this va lue would be suitable f r  considerati on
in cos t allocations , it should he realized tha t it did not reflect
the a d d i t i o n a l leve l of input  va lue  to  the loca l economy , na me ly
tour ism.
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23. ECONOMIC REORIENTATION

There are no known alternatives to area redeve lopment per SI ,

other than a negative possibility of a do-nothing progrant pe r-
mitting the basin area to s t a b i l i z e  a t  a depressed  leve l  by denying
economic assist ince to the a r e a .  The e v a l u a t i o n  fo r  t h i s  r e p o r t
has purposely ignored the concept of generating public works as a
source of make-work emp loyment ; instead , it has concencrated on pro-
viding known and proven resource deve lopments 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 i~ out-
migration of both peop le and capi ta l, and would be contrary to the
nationa l 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 p r oj e c t e d  sha re  of
the region ’s deve lopment. To assist in the governmental efforts of re-
o r i e n t i n g  and enlarg ing the b a s i n ’ s e c o n o m i c  s t r u c t u r e, p a r t i c u l a r
e m p h a s i s  has been p laced on the  e n h a n c e m e n t  of the a g r i c u l t u r a l
i n d u s t r y  and the  e s t i b l i s h m e n t  of an a d e q u a t e  base fo r  d e v e l o p m e n t
of a tourism and recreationa l industry . Without the extensive devel-
opment for agricultura l enhancement , tF~ industry , as it exists today,
will continue its decline , fall short of its projected stand ing in
the  i n d u s t r i a l  make-up of the basin , and fail to m e et  its quota of
the nationa l food and fiber market . Development of the tourism and
recreationa l industry in this part of Southern Illinois s e r v es  bot h
a reg iona l and S t a t e  effort to maintain a socio-economic b a l a n c e  in
a pattern of development. Projections indicate that unless a concen-
trated action program for recreationa l development be undertaken in
this part of the State , there will be a further worsening of the
region ’ s deficiency in genera l recreationa l opportuniti es. This , in
t u r n , will require a shift-distribution of regiona l and nationa l
needs t h a t  w i l l  not  be easily met when considered from resource
ava ilability , capabili ty, saturation , investment , or any othe r con-
straints .

24. ENVIRONME NTAL CONTROL

Planning f o r  e n v i r o n m e n t a l  c o n t r o l  imp lies recognition th - t Oflt

of t he  b a s i c  c o n c e r n s  in  an y  p l a n  of impr o :-m. nt is pres . rvn t ion of
the ecosystem. This require s that dev eloprn nt of t hi. land and water
resources is accomp lished in a way which will achIeve ‘1 pr oper ba l-
ance between man and his environment. The VIC t tOfl programs then mus t
be eva luated in terms of needs for: conservation of the ecological
system and flora and fauna pre servation of the archa eological arti-
facts t ha t  comprise man ’s culture ; ar i d ma na~z cent of t h o s e  resources
tha t can  enha nce the aesthetics and l i v i n g  environment of the area .
The types of improvements considered were thus re stricted to tho V ’e

providing an e n h a n c e d  environment and increased th recr .ntjona l po-
tential of both water and land resources ; na m e l y ,  recreationa l cor-
ridors or river parkways , selective open-sp ice zoning and/or cul-
tura l easements , and reclamati on of ~tr ip -m lne areas , all in eccor-
dan e with known S~ - ite and local p lannin c obj e ctive s.
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25. SUMMA RY

Onl y certain types of alternatives were considered reasonahh
and economically justified to thus warrant consideration itt th.
p lan f o r m u l a t i o n  process.  Inc luded  were  r e s e r v o i r s  c o n s t r u c t e d
as e i ther  sing le- or mu l t i p l e - p u r p o s e  p r o j e c t s  for flood control ,
low-flow augmentation , and water-re lated outdoor recreationa l op-
portunities . In add ition , watershed protection augmented by chan-
nel improvements is needed as part of a system providing for flood
control and drainage needs. Other alternatives involved advanced
treatment and pipeline trans fer of effluent in lieu of providing
supp lemental flows for low-flow augmentation , and flood p lain zon-
ing as supp lemental to an action program for  a g r i c u l t u r a l enhance -
ment . Sing le-purpose  nons t ruc tu ra l deve lopments  i n c l u d e d :  Str.V -1 ;V ;_

r e lated corr ido rs and recla mati on of stri p-mine areas , both needed
for recreationa l land—related activities; preservation of archae-
ological and historical artifacts ; improvement in wildlife habitat~
and environmental cons iderations .
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SECTION V - FORMU LATION CONSTRA INTS

26. CRITERIA

In formulating a basin p lan of improvement , specia l con-
sideration was given to those projects , or groups of projects ,
that wou ld not only meet a specific need , or group of needs ,
but readily contribute to the area ’s economic growth. As pre-
v ious ly indica ted , an economic evaluation first was undertaken
based on tangible benefits and costs expressed in comparable
terms . Subsequent ly ,  this baseline plan was then modified to
meet known environmental needs ; thus providing a ba lanced p lan
trul y comprehe nsive and responsive to socia l s a t i s f a c t i o n  and
economic efficie .ncy . The evaluation involving tangible bene-
fits was based on the princip le tha t the selected project , or
groups of proje cts , should be the most economica l means of
accomp lishing their specific purposes. Th us , each developme nt ,
or increment thereof , in c luded as an i n t e g r a l  p a r t  of the sys-
tem , is developed to the sca le that produces the maximum ex-
cess of benefits over costs . Where long-range water needs are
foreseeable only in genera l terms and where alternative means
for meeting these needs are not ava i lable , consideration also
was  given to including additiona l storage itt r e s e r v o i r s  where
i t  can be accomp l i shed  a t  a s i g n i f i c a n t  sav ings  over the  cos t
of subsequent enlargement . The procedure for determining the
baseline p lan of development involved three broad plannin g
steps :

a . De f i n e and loca te bo th present and future water- and
land-re lated resource needs;

b. Use of successive evaluations in terms of input m d
accruing benefits to provide the needed goods and services by
alternative developme nts , assuring a ba lanced p lan  of w a t e r
resource developme nt consistent with the needs ; and ,

c. Anal ysis of each increment of development to insure
maximization of net benefits while meeting the needs for mu l-
tip licity of dema nds.

27. FACTORS AFFECTING ANA LYSIS

a. Time . The time of need was recognized as a major factor
in establishing the p lan of deve lopment required to meet the basin
needs. A period of 50 years was selected for ana lysis of the eco-
nomic trends and the determinati on of the type and magnitude of water
and land needs tha t could be expec ted  to d e v e l o p .  The r e q u i r e m e n t

38



for the first need increment (1980) was used to e s t a b l i s h  the
nucleus of basin development. Once this base had been estab-
lished , the long-term needs , as indicated w the r e q u i r e m e n t s

for the latter increments of time (2000 and 2020), were ri et whe n-
ever possible to achieve the best use of the resources employed .
This p lanning procedure assured consideration of all factors in
determining the scope of deve lopment and maximizes net benefits
on the basis of factors measurable in quant itive economic terms ,

b. Are a. The geographic distribution of the problems asso-
ciated with water resources was an influencing factor in the p lan
formulation. The need for flood control and stream quality aug-
mentation for  the major portion of the main stem , Big  Mu dd y R i v e r ,
will be met by construction of the Rend Lake Dam and R e s e r v o i r .
Therefo re , the location and scale of development tha t would be con-
sidered in meeting the remainder of these two needs and the drain-
age needs required an individual-tributary watershed ana lysis .
Planning for recreationa l 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. DES IGN AND PLANNING CONSIDERATIONS

To satisfy the present and future needs of the basin , each
reservoir site was ana lyzed for total-site development . Reservoir
storage was either maximized with regard to topograp hy or opti-
mized r e l a t i v e  to inc remen ta l  cost benef i t  ana lyses , which in-
dicated that the extens ion in the sca le of development would re-
quire expenditures in excess of benefits added. Based on this plan-
ning consideration , the following design pa rameters were established.

a. Flood control and drainage. Prototype reach ana l ysis in-
vol vi ng hydraulic and economic evaluationt indicated t h a t  damage
reductions would result primarily from a reduction in area flooded
r a t h e r  tha n f rom a r educ t ion  in depth of f l o o d i n g . The a n a l y s i s
a lso  i n d i c a t e d  that  max imum b e n e f i t s  would he o b t a i n e d  by a reduc-
t i o n  of those f lood  f lows w h i c h  have a f r e q u e n cy  of o c c u r r e n c e  rang-
ing f rom 1 to 3 yea r s ; f u r t h e r m o r e , t h a t  an ~’ e f f e c t i v e  r e d u c t i o n  in
flood acreage  would  r e q u i r e  a comp le t e ly  c o n t r o l l e d  water regin i n ,
This would i nvolve retention structures strategically located so as
to con t ro l  loca l f lood  runoff , rephase time of concentration , and
reduce  peak f lows . Su c c e s s i v e  h y d r a u l i c  s c r e e ni n g  e v e n t u a l l y  iden-
tified the optimum p lan of improvement as one t h a t  would  c o n t r o l  a
m i n i m u m  of 25 percen t  of the  w a t e r s h e d  a r ea  and m a i n t a i n  a m a x i m u m
control release rate of from 10 to 15 c.f.s . per square mile. The
control re lease rates were established to reduce project .‘mt flows
up to a 5-year  f r equency  event  for  t h e  m a j o r  r e s e r vo i r s  and  2 5 - y e a , ’
frequency event for the smaller structures. It was reaLi zed tha t
channe l improvements would he feasible only in those areas
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suf f ~’cient lands could be benefitted and on acreages  t h a t  would  be
affected by reduction of floodwater damage . These acreag es were

V 
subsequently modified (reduced) by de leting the tributary acreages
affec ted by the 2-year frequency mainstem flood . The result was a
total hydraulic system which reduces flood damages by controlling
the more frequent flows and increasing channe l capacity to provide
fo r agric u ltura l  dra inage .

b . Land treatment measures. Part of the total program for
agricultural enhancement invo lves the need to minimize the erosion
losses . Success in controlling the runoff rates and resultant
eros ion is d ire ct ly dependen t upon the type of so i l and a ccomp lish-
ment of proper land use programs . Improvements in the quantity and
q u a l i t y  of ground cover due to conserving cropping  p a t t e r n s  and
hig her 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
agricultura l practices and land treatment measures. Treatment will
cons ist of such conserva t ion prac tices as :  con tour ing , terracing ,
grassed waterways , conserva tion cropp ing sys tems , minimum tillage ,
far m ponds , drainage field ditches , pasture p lanting , and timber
stand improvement .

c . General recreation.

(1) Reservoir criteria. As p a r t  of the need evaluation ,
design cri teria were es tab l ished re l ati ng app licable reservoir visi-
tation and optimum development to a range of water surface acreage .
The des ign criteria recognized a variable re lationship between water
surface acreage and creditable visitation potentia l 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 sufficient ly
high to insure that the phys ica l  p lant would be of sufficient quality
to provide adequate service and diversified opportunities for the
r e c r e a t i on i s t .  To provide  lands , both p r o j e c t - a s s o c i a t e d  and s ing le
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 equiva lent to the
costs tha t  would  be incur red  fo r  o p e r a t i o n , m a i n t e n a n c e , and  rep lace-
ment of the recreationa l facilities.

(2) Factors for tourism deve lopment. The report which inves-
tigated the economic potential of developing tourism and recreation in
Southern Illinois imp lied the need to establish individua l impound-
ments, the sizes of which range from approximately 500 to 9,000 sur-
face acres as an initial base for long-term deve lopment . Coneequent ly ,
this stud y attempted to select those reservoirs for initial developments
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tha t would prov ide joint-us e 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 recreationa l opportunities. The recreationa l p lan
presen t ly provides for extensive development of basic facilities
and diversif~ed recreationa l opportunities on project lands by the

Federa l and State governments. This wou ld be supp lemented by an
in-depth protective zoning and development on lands surrounding
the reservoir . To comp lement these basic recreationa l developments ,
several loca l entities are developing p lans for construction of
major luxury-type resorts and convention center facilities , all
located on adjacent , non-project lands . Most significant are the
p lans of the Rend Lake Conservancy District which would provide
con t ro l l ed  and zoned development  of r e s t a u r a n t s , nig h t c l u b s , m o t o r
inns , and a 27-hole championship golf course. In addition , the
Rend Lake Junior College recent ly has been created a,’id established
as part of an extensive development center , conti guous to the pro-
ject lands. Included in this complex will be high-rise b u i l d i n g s
and shopp ing areas tha t will serve both the campus residents and
total tourist and recreationa l influx . Based on the  f o r e g o i n g ,
it was concluded that any reservoir selected for recreationa l do-
ve lopment , in  a d d i t i o n  to being located  near  the  e s t a b l i s h e d  cen-
ters of area growth , should ring the Rend Lake project and he sat-
ellite to that project ’s recreationa l comp lex. Thus , Rend Lake
will serve as a major attraction in the basin , and the satellite
reservoirs will supp lement the area ’s water-related opport~.inities
that would he required for servicing the tota l recreationa l de~ian-~i .
This in-depth p lanning will control the opportunities d e v e l o p e d  a t
the satellite reservoirs and provide a flexible , hu t  s t a b l e , base
tha t will encourage permanent resLdential development and indus-
trial and commercial growth. The result will he a p lan of devel-
opment that will permit comp lete integration of all input fn e t o is

necessary to provide for a stable and diversified base for growth .

d. Stream augmentation.

(1) Procedures. The supp lemental storage required f~~ low-
flow augmentation was based on the estimated stream target flew c r. -
quired to maintain specified concentrations of dissolved oxygen ac-
ceptable to the State. Monthly target flows were deter’- m e d  for
se lec ted  increments  of t ine  and for  v a r i a b l e  s t a n d a r d s  r a n g i n g  f r o
3 to 5 milligrams per li ter of dissolved oxygen (mg~~l DO). Tot a l
storage for low-flow augmentation was predicated on first evalu~ ting
the base that is required for sustainin g a specified l~ V v, I of DO fo~
95 percent of all low-flow events , the event being defined as th o s.
thficient periods (historica l basis , period of record) when th e
n a t u r a l f low is less than  the r e q u i r e d  t a r g e t  f l o w  e c t a b l i s h e d  by
FWPCA . Furthe r eva luation was the n made to detei-~r m j ne t h e  a d d i t i o n e l
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increment of supplementation required to insure tha t for the re-
ma inder of the cri t ica l period of record , the stream would be
maintained at a minimum standard of 3 mg/I DO. This implies a
rule-curve for all reservoir operations , with phased augmentation
of na tu r a l flows . Releases would m a i n t a i n  t a r g e t  f lows a t  the
desired standard of DO leve l within the ava i lability limits of
the basic storage block. Subsequent to depletion of the base
storage , releases then would be reduced to maintain the minimum
3 mg/ i  DO targe t f low for the ba lance of the def ic ien t peri od
and/o r  u n t i l  the base reservoir  s to rage  is once more ava i lable .

(2) Need eva luation. Once the targe t flows were estab-
lished , a p r e l im ina ry  ana lysis  was undertaken to determine the
hydrolog ic feasibility of maintaining the required monthly flows
at each of the selected critica l load points. Since augmentation
of natura l 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-
ica l point would be a basic design and control consideration.
Using the mass flow records of the six gag ing stations , compar-

j. a t ive  yie ld pa ramete r s  were e s t a b l i s h e d  for  the va r ious  p a r t s  of
the b a s i n .  Thus , to depic t  e i t h e r  the da i ly or mon th l y f l ow var-
iations , to es tabl ish a hyd rolog ic tra ce , or to determine the
yield capability , a percent relationship of the mean discharge
(cfs) for any size dra inage area under study to tha t of Plumfield ,
the c ontrol  gage , was used as a m u l t i p l i e r  of the P l u m f i e l d  gage
flows . Using these yie ld re lationships , 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 . In 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
cou ld be cons idered in augment ing low flows . The probability
ana lysis was based on an annua l capability without regard to ex-
tended low-flow durations . This was indicative of the recharge
capability of a drainage area and the successfu l assurance of
maintainin g the depicted flows by na tura l runoff. A two-way
matrix was used to an a lyze the success or failure on both a water-
year and monthly basis. If failure was ind i cated , the target
flows were changed to provide  a lower DO leve l , and f u r t h e r  ca l-
cu la ti ons were made to de ter mi ne wha t ta rge t f lows and DO le ve ls
could be maintained. Detailed routings based on dail y stream
flows were used to verify the degree of DO that could be maintained .
Ana lysis of the various reserv oir sites indicated tha t , for the
smaller drainage areas , demands in terms of c.f.s . - per - square
mi le versus yie lds in terms of c . f . s . - per - - square mi le tended
to become asymptotic. Based on the ratio of total load-point flow
requirement to adjusted mean annua l storage equiva lent for the res-
e rvo i r  and the percent  of fa i lure , i t  was conc luded  th a t a d r a i n ag e
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area of 7 sq uare  miles should be established as the min im m si ze
for which ~ reservoir could he considered in augmenting low flows

(3) Conclusions. The results of the hydraulic evalua-
tions indicated tha t acceptable standards of stream quality could
be maintained for five of the six critica l load points. The ex-
ception was in the area of Carbonda le where the hydraulic low-flow
regimen was comp licated by Crab Orchard Reservoir ’s operationa l
inability to provide dependable releases. Since this reservoir
controls approximately 75 percent of the upstream drainage area ,
it was concluded tha t low-flow supp lementation was not a practica l
solution to the long-term water quality prob lems at this load point .
Therefore , future water quality must be maintained by other methods
such as advance waste treatment or pipeline trans fer of waste loads
to the Bi g Muddy River .  Since low- f low a u g m e n t a t i o n  is an autho-
r i z ed purpose of Rend Lake , the capability of the Big Muddy to as-
simi late this possible waste discharge was ana lyzed . Based on
es tab l ished mon thly ta rge t f lows , it was determined tha t the in-
duced waste load would not adversely affect the DO leve l in tha t
reach of the main stem. However , the low-flow characteristics of
Crab Orchard Creek required further reeva luation of tha t reach of
stream flowing through the environmental area of Carbonda le . Since
this community is one of the la rgest and most rapidly developing
urban areas in the basin , it was apparent that there was a need
for some degree of low-flow augme ntation. Of particular concern
was the f ac t  tha t , in t ime , this particula r reach of Crab Orchard
Creek will experience insanitary conditions , pa rticularl y f r o ~i
the large volume of various types of pollution induced into the

strea m from storm runoff. The U. S. Public Health Service ind i-
cated the specific need to maintain flushing action ; tha t mm -
tenance of a base flow over and above any return flow ( t r e a t e d
wastes) should he guaranteed to minimize the p o t e n t i a l  h a z a r d s
to the loca l residents from vector problems and other healtL and
socia l nuisances . Based on t h e s e  g o v e r n i n g  s o c i a l  c o n c e r ns , the
obvious opportunity to improve the urban area ’s aesthetics , and 

V

Cra b Or cha rd Reservo ir ’s inability to maintain dependable down-
stream releases , it was concluded tha t the natura l stream flows
shou ld be supp lemented sufficiently to maintain a minimum base
flow . The selected base flow was tha t calculated to maintain 3
mg/ I  DO f o r  100 pe rcen t  of the  t i m e  w i t h  an  assume d m i n i m u m  of
seconda ry treatment afforded the waste effluent. The calculat i
DO concentration obtainable and the amount of supp lementation
r eq ui red fo r each load point are shown in TABLE 7. Inclrded is
information relative to the watershed main load contributor and
control point , app licable drainage area of control point , yield
factor ad~ ustments for the Plumfield gage , selected DO standards ,
and the time-p hased amount of supp lemental flow required at the
load p o i n t s .  The supp lemental storage figures do not include
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allowances for transmission and evaporationa l 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 rep lied that the s u m m a r i z e d
resu l t s  g e n e r a l ly conf i rm i ts  a p p r a i s a l  of the w a t e r  q u a l i t y  a t
the points indicated and tha t the dissolved oxygen water quality
s tandards , as presented and fo rmu la t ed , were a c c e p t a b l e  and sat-
isfac tory to the State.

29.  ASSIGNMENT OF F 1JNCrIONS

The functiona l requireme nts of the individua l reservoirs
were based on the services assigned the project in meeting the
bas in needs . After the flood control storage requirements were
es ta b l ished , each reservoir was studied to deter~nine its capa-
bility for meeting the individua l watershed nee& for low-flow
supp lementation and the concurrent basin need for rccr -ation.
Since any reservoir cons idered would be part of a system for
d e c a p i t a t i n g  f lood flows , the s torage fo r  the othe r two purposes
was ana lyzed as incrementa l to tha t need . Sizing the joint-use
pools was based on the dua l objectives of meeting the immed iat~
1980 needs and the concept of full-site utilization. Storage
dedication was predicated on first allocating tha t amount neces-
sary to meet the 1980 low-flow supp lementa l needs . To this base ,
a second increment was added , equiva lent to the storage required
to meet the supp lemental low-flow needs for the years 2000 and 2(120,
This later storage was included as a dual-purpose block , initia l ly
dedicated to recreation but subject to subsequent , selective and
progressively greater incremental conversion to low-flow augmenta-
t ion , while still satisfying essentiall y the same recreationa l
needs . For those reservoirs with site potentia l not fully
utilized , a third storage block was added , ded icated to the s i ng l~-
purpos e ne ed of recrea tion . This storage would have the added
value of enhancing the project ’s contribution to the r e o r i e n t a t i o n
of the basin ’s economic structure by increasing the water-surface
acreage and adding to its potent ia l as a tourist attraction. Th us ,
project formulation and ana lyses recognize tha t the  l a r g e r  re ser-
voirs  would  have an increment  of j o i n t - u s e  s t o r a g e , p o s s i b l y  in-
volving a multip licity of use on a t ime-p hased basis .

V 30. CONVE RSION OF DUAL-USE POOL

V a . Ra t iona le. The concept of a t i m e - p h a s e d  c o n ver s i o n  f o r
any increment of joint-use storage is based on the assumption tha t
the projected needs will become a reality : that storage will he
converted from an interim and compatible use to meet these needs ;
and tha t , together , the dual , or combination of , uses will not
onl y p rov ide  the  max imum excess of b e n e f i t s  over cos ts , bu t  w i l l
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o b t a i n  the f u l l  a d v a n t a g e s  of m u l t i p l e - p u r p o s e  d e v e l u p - - . -n t s  -
Imp lied is the  r e c o g n i t i o n  of a restricted , v e t  m u l t i p le - . sa ge

— - of the same s to rage  b ased on two cons ide ra t i ons : (1) to  iden-
t i f y  the costs neces sa ry  to m o d i f y  the b a s i c  p r oj e c t  ( e x c i u s i ce
of specific facilities) , each block of storage has at least two
governing parameters , volume and time ; and (2) to deter-
mine the eventua l economic justification of a project pur-
pose , the project cost app licable to each (added) block of stor-
age must be distributed equitably among the purposes ser ed
Hen ce , there are the additive requirements of specific identi-

— fication and compatability evaluation of the multip le services
— or functions provided.

h .  A p p l i c a t i o n .  Based on the foregoing , the j o i n t - u s e
pooi in each of the reservoirs studied was div ided  in to  m di-
vidua l s torage blocks d e f i n e d  in terms of (1) c o n t r o l l i n g  or
consumptive uses ; (2) sca le  of p ro j ec t  m o d i f i c a t i o n s ; and , (3)
time. Recreation , essentia lly non-consumptive in w a t e r  use ,
would  be compat ib le  even on an i n ci d e n ta l b a s i s . Howevt- r , the
degree of compatibility would be a subject of separate ana lys is
ascertaining the e f f e c t s  of p r o j e c t  ope ra t i on  (draw down fo r  con-
sumptive use) on recreation . Scale of project modifications is
the ultimate storage need of e.-ch  c on t r o l l  i I I ~~ purp oe . - at tI :u end
of the ana lysis period (50 years , 1970 —~ U20) . Tim ~- is the con-
t r o l l i n g  v a r i a b l e  for  p h a s i n g  the  magnitud e and ac.- i i a b i l i t y  of
s to rage  needs , and is t h e  b a s i s  fo r  comput ing  t h e  r~ let  ice va l ue
(present -day  w o r t h )  of each s e r v i ce  or f u n c t  ion p r o v i d e d .  These
r e l a t i v e  v a lues , in t u r n , serve  as a bas is  fo r  e ven tu a l . h i s t r i —

— b u t i o n  of p ro j ec t  c o s t s .  Hence , i n te r i m  usage is i c t l e c t e d  cmlv
in terms of i d e n t i f y i n g  p r o j e c t  purposes  i n v o l v e d  in each  s to r a g e
block and the re lative values of t ie - se functions . Specific costs

- - may or may not be involved .

c. Operationa l effects on reservoir i~ecr t-et ion. To v~- r —
ify the compatibility of d u a l — u s e , a p r o c e du r e  v- i s est , lo l i sla- d
to determine the effects of downstreale releases for low-flew aug-
m en t a t i o n  on the recrea t i ona l p o t e n t i a l of e ac h  r e s e r v o i r . F i r s t ,
the storage required to supp lement natura l f l o w  w a S  det erm in ,- ! .
Release (storage) requir ements were eva l ua t e d  on a pr i oi - .ehi I i tv
bas i s  for  d e f i c i e n t  l ow— i  low e ven t s  , as defined by comparine
FWPCA target flows for the selected quality standards to n a t u r a l
flows . The resultant water surface acreage tha t w o u l d  hi ’ a v a i l -
a b l e  for  a t  l e a s t  75 p e r c e n t  of a l l  l o w - f l o w  e v e n t s  t i c - n  was  used
as the basis for establishing t h e  o p t i m u m  r i - e r i - a t i na l p - ’ t - - n t i a l
of ea ch r e s e r v o i r  - No a 1 l owances were mad~ for ev . ip ore  t ionn 1
losses in t h i s  ana lys i s , s i n c e  t h e  d u r a t i o n  of drawdown is V. 0-upar-

- - a t i v e ly s h o r t  and the ev ap or at  iona l losses  w c ’oi l d  !~~ comparable ,
whethe r either dual-use or s ing le- p u r p o s e  is i n v o l v e d .  S i ne - thus,’
storage requirements and average surface acres wel , - p r . -d i ca t .  d on
low-fl ow events ,” the drawdown events , if calcul at ed on ‘n av ’rng.-

annua l has is , p o s s i b l y woul d tend to I nd i c.i te a g r e  t er .-~ I -e a t  i one 1
p o t e n t i a l t h a n  i c t ua l ly  mi ,i l t  h ~ xp i i t n ~~. Thus , irtiI~~~is t thi
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dravdown ef f e c t s  was on a monthly  basis  and i d e n t i f i e d  the  w a t e r
8ufface acres ava ilable for usage during those months in the rec-
reationa l season. Planning for reservoir recreation recognized
that there will be a drawdown of varying magnitudes , depending on
the severi ty of dro ught condi tions , and is predicated on a “nor-
mal pool” ra ther than “top of joint-us e pooL” Use of average
annual attendance figures is indicative of this generalized ap-
proach in recognizing year-to-year variations dependent upon th’T

weather cycles. Design and location of recreationa l facilities
are planned to operate within a range of elevations for t i e  “nor-
m a l  pool. ” The hydrologic cond it ions , and the increased usage
and regulation of water by man , req uire a coordina ted appr oach and
recognition of compromise in the u l t i m a t e  a ims of each water pur-
pose with realistic assessment and coexistence in p lanning for
each project purpose. Low-flow releases also will enhance the
recreationa l aspects of the downstream reaches and w i l l  provide
the base for the u l t i m a t e  development of r ec rea t iona l pa rkway
and river corridors recommended by the State of Illinois and loca l
interests .

49

_ __ _ __ _  ~~~~~~~



~

S~ CTIO! VI - SELECTION OF BASELINE PLAN

31. ALTERNATIVE PROPOSALS CONSIDERED

a. Genera l. Developments considered for inclusion in the base-
line p lan we re respons ive only to those needs pertaining to flood
con trol , dra in age , low-flow augmentation in the interest of both
wate r q ua l i ty con trol and ma intena nce of base f low , and general recrea-
tion . It was found tha t the needs of the individua l watersheds could
be best served by a sys tem of reservoirs  and chann el impr ove men ts
impounding and r e g u l a t i n g  the sur face  r u n o f f .  It was a l s o  recognized
tha t because  of economica l or p hysica l cons t r a in t s  the op t imum p lan
of developme n t may be in capab le  of comp le tely sa t is fy ing a l l  of the
projected water- and land-related needs . As pa rt of the p lan  formu-
la t ion e f f or t , joint coordinated p lanning was undertaken by the con-
s tr uct ion agencies to iden t i fy  spec if ic  need cen ters and wi th in  tha t
f r a mework , establish various alternative projects or group of projects
cap able of meeting these needs. This w~s done on a comparative basis
ut il izing es t imates of bene f i ts and cos ts 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
s tudi ed since comprehensive pla ns of improv emen t had a l ready been
established and were in various stages of development. Preliminary
screenings subsequently reduced the number of watersheds warranting
considera t ion f ro m 13 to 10 and the number of rese rvoirs f rom 104 to
80. An economic evaluation indicated that agricultural-related develop-
men ts in wa tersheds num bers: 1 - Lower Big Mudd y River , 4 - Lower
Beaucoup Creek , and 9 - Cen tra l  B ig Mudd y River could not be justified .
Furthermore , flood control and drainage improvements could not be just-
ified in that part of Watershed No . 7 , Cr ab Orchard Cr eek , located below
Cr ab Orch ar d Rese r- -oir. Each of the remaining 80 reservoir sites was
then eva luated relative to its topographic potentia l for additiona l
storage and multip le usage . Hydraulic screening e s t a b l i s h e d  tha t f i v e
reservoirs had sufficient storage-yie ld capability , either individuall y
or in comb i na t ion , to meet the low-flow augmentation needs for four out
of six load points. Twelve reservoirs were identified as having a rec-
reationa l potentia l. However , app lication of the min imum water-surface
area criteria , together with the need for area distribut ion and a com-
parative need-efficiency evaluation , reduced this number to six for
ini tia l cons idera t ion . In addition , the need for md in s t e m , lat eral
and sub-latera l channe l improvements was established in all 10 water-
shed areas  to hel p drain wetlands in and adjacent to the flood pla ins .
Some 349.9 miles of main cha nne l improvements were designed and costed
for develop ment along the principa l tributaries . These improvements
wo u ld supp lement the detention structures in encouraging the agri-
cultura l enhancement of the protected areas. In addition , these main
cha nne l improvements would permit development of approximatel y g75~ 5
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miles of latera ls and sub-latera ls to provide drainage outlets for
acre age in and adjacent to the flood p lain. Th e 80 reser voirs
selected for  f i n a l compara t i ve  ana lysis contained storage amounting
to 189 , 920 a c r e - f e e t  for  f lood r educ t ion , i n c l u d i n g  sed imen t  s tor-
age , wi th  an a d d i t i o n a l 132 ,410 acre-feet for potentia l allocation
in meeting the needs of recreation and/or low-flow augmentation.
Total cost of the reservoirs was estimated at $31 ,248 ,200. Tota l
costs of the 1,225.5 miles of channe l improvements was estimated
at $12 ,200 ,300 of which $7,099 ,800 was for installation of the
ma in channels . In addition , an expenditure of $21 ,306 ,400 was
estimated as the cost required for installation of land treatme nt
meas ures  in the  10 watersheds. Tota l cost of the foregoing improve-
ments amounted to $64,754,900 , based on July 1967 price leve l.

c. Corp~s of Engineers proposals. Based on the composition of
needs and redevelopment objectives , it was concluded  tha t the
in teres t of the bas in  wo u ld be bes t serv ed if  c o n f l i c t s  w i t h  t h e
Soil Cons erva t ion Service ’s h e a d w a t e r  r e s e r v o i r s  were m i n i m i z e d .
This would be required if the concerted effort to enhance the loca l
agr i cu l tural  productive output and efficiency is to be achieved.
Since channe l improvements and on-farm drainage systems are essen-
tiall y last-added increments to the reservoirs and directl y related
to the land treatment proposals , it was concluded tha t loca l partici -
p a t i o n  would be f a c i l i t a t e d  if most of the improvements were imp le-
mented under  the P u b l i c  Law 566 program . Due to the  d i v e r s i ty  of
improvements , it was a l so  decided tha t m u l t i p le Federal agency
involvement  in the c o n s t r u c t i o n  p ro g ram should be mini~u iz e d  s ince
in this are a a basic a ll y single Federal-loca l sponsor relationship
would be beneficial. Otherwise , p lanning could become too comp lex
and lead to hap haza rd phasing and development in each of the wat .~r-
sheds . Consequent ly , the Corps restricted its investi gative role
in this s tudy , cons idering only those reservoir projects capable of
meeting the predominant water resource needs , a nd then on l y in those
watersheds where low-flow augmentation was a definite water need.
This procedure automatically insured selection of r e s er v o i r s  .~‘lth  a
good d i s t r i b u t i o n  p a t t e r n , close to the m a i n  g rowth  c e n t e r s , e n h a n c i n g
the projec t ’s r ec r ea t i onal p o t e n t i a l  and i ts  c o n t r i b u t i o n  ( t o u r i s m )
to the area ’s economic reorientation. On this basis , prelim inary
studies involved consideration of some 57 reservoir structures , t of
which were retained for detailed ana lysis. Screening was confined
essent i a l l y to  the ind iv idua l s i te ’s c a p a b i l i t y  and e f f i c i e n c y  in
m ee t in~ the w a t e r - r e l a t e d  requ i rements . Design of these  r e s e r v o i rs
provided a total storage equiva lent of 177 ,700 acre-feet , of which
48 ,600 a c r e - f e e t  was provided for  f lood cont ro l  and sed iment  s t o r a g e ,
and the rema ining 129 ,100 for multip le usage , both low -flow augmenta-
tion and recreation. Tota l cost of the six projects ~as estima ted
a t $63 ,467 ,100 , based on July 1967 price levels.

d . Summa ry. TABLE 8 lis ts the reservoirs proposed for de-
velopm€nt by the Soil Conservation Service and the Corps of Engioeer~
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i i  each of the ten watersheds. TABLE 9 presents the channe l im-
- - ements recommended for insta llation in each watershed . TABLE 10

i~~ts the number of acres in each watershed on which land treatment
i~ ures are required. In all cases , the costs shown are based
Jul y 1967 pdce leve ls. Shown on PLATE 3 are the 86 pro j ec t s
hosed by th e two cons tr uct ion age ncies .
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TABLE H-b

Proposed land t r e a t me n t  r equ i r emen t s

Wa tersh ed Acres Cos ts ($) 1/

No. 5 Ga luin Creek 51 ,960 2 ,654 ,500

No . 6 Upper Beaucoup 99 , 720 5 , 116 , 400

No . 7 Crab  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 Cr eek 16 ,840 4 19,625

No . 14 Upper Big Mudd y 80 ,440 1,995 ,550

No. 15 Casey Fork Creek 53 3 130 1,324 3 150

TOTAL 597 ,330 21 ,306 ,400

1/ Ba sed on J u ly 1967 pr ice leve ls ,
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32 . SELECTION OF BASELINE PLA N

a .  C r i t e r i a .  The c o m p o s i t i o n  of the  b a s e l i n  p lan  was e s L a ~ --

lished by determining the optimum p lan of development in each of
the 10 watersheds for which action programs were recommended . This
d e t e r m i n a t i o n  was based on a procedure analyzing each project and
increment thereof as par t  of a tota l hydraulic and t-cono~- i c sys t4 --~- .
for tha t particular watershed . Th us , to id~-ntify the optimum p lan
of improvement for each watershed , a comparative evaluation first
was undertaken between those projects tha t were formulated to meet
all or portions of the same needs. Supp lemental to these projects
would  be sing le-purpose and m u l t i- p u r p o s e  p r oj e c t s  r e q u i r e d  to  --k- - -t

both the remainder of the watershed’ s needs and those of the isin
a l l o c a t e d  to the p a r t i c u l a r  g rowth  c en t e r  w i t h i n  t h e  w - -t e r s h e d
boundaries . The comparative ana lysis involved an evaluation of
the level of investment relative to c r e d i t a b l e  b e n e f i c i a l r e t u r n s
and the degree of achievement in meeting the needs . T} i~ p roc ed i : r~
identified the scale of development tha t would provide maximum n- . t
benefits. In all cases , the engineering and economic f e a s i b i l i t - :
and optimization of each project (s) had been estahlish~ d by t he
sponsori ng agency .

b . Rationale. The optimum scale of deve1opm~ nt is t - -~t ~-ce-
nomic point at which the net benefits (excess of H nefits evs -r
costs) are at a maximum. Net benefits are maxim iz~-d if thC scale
of deve lopment  is extended to the  po in t  where  the  hem- fits a d d e d  ‘v
the ‘ is t  increment , be it p r o j e c t  or s e p a r a b l e  segment  of  a p r o i - - c t ,
a re  e.~ al to the cost of adding tha t incre:-~ nt . E : c h c e - p s  t i t i v e
re se rvo i r  was ana lyzed  on an individua l basis to insure the he~ t
use ” of that development by obtaining the greatest excess of H nef it~
over costs . The ana l y s i s  was based  on a f u n c t i o n a l n s s i C n n en t
relative to the s t o r a g e  provided  and tH. needs of th  vaters hed -nd
basin as a whole . The evaluation involved a1ternat~~lv red edica tin ~
and comparing the vert~, of each storage increment selected for sin~~l
or dua l use. Benefits and costs were expressed on c ’-pe rah le nuant i-
tative economic terms to the fullest extent possibl e . Hnce e~tch
purpose varies in i t s  c o m p e t i t i v en e s s , when x p r e s se d  in - c o n ’ i c
t e r m s  onl y ,  an ana ~‘-tlca l constraint was imposed on th5 c ’ p e r ~~t i v e
ana lysis . This constraint restricted selection of t he  bes t  p l an
of improvement to a maxim ization of net benefits , credit able to th~
basic service or produc t  p r o v i d e d .  I n c l us i o n  ‘f such induced
b e n e f i t s  as , s a y ,  t o u r i s m , w o u l d  tend to  o v e r - s -~~p h .-is I re  r e -c r  :it I ene I
d e v e l o p m e n t  to the d e t r i m e n t  of the o t h e r  needs and  p e r s i ( - l v  p r e v e n t
t o t a l  a c h i e v e m e n t  of the  s t u d y ’s ob j e c t i v e s .

c. Comp~-irativ e e c o n o m i c  ana ly s i s .  The p r i m ~i rv needs n l i V e

of the ten watersheds were confined to t h e  a g r i c u l t u ra l - r e la t e d
prob lems of flood con trol and dra inag e . These five v ’tershed s
were : No . 5 , Galum Creek; No. 10, Hurricane Creek: No. 11 . l i ke
and Pond Creeks , No , 13 , Gun Creek; and No. 14 , U pp r Bi g Muedv
River. In each of these watersheds the Soil Conservation Service

- - — 4 -_-- -- 4---



had p repa red  a p lan of improvement  o p t i m i z e d  in te rms of economics
and s y s t e m i z e d  f lood  con t ro l  h y d r a u l i c s . W h i l e  t h e r e  a l s o  was
a limited potent ia l to meet a minor increment of the basin ’s
o v e r a l l  r e c r e a t i o n a l needs , i t  was found tha t the i n i t i a l  p h ase
could be more economically and effective ly met by projects in
othe r w a t e r s h e d s .  The re fo re , the recomme nded p lan  of im p r e v 5~-
ment for  these  f ive  w a t e r s h e d s  inc luded  28 s ing le -pu rpose  f lood
cont ro l  r e se rvo i r s  and 388.4 mi les  of cha nne l im p r o v e m e n t s .  The
alternative proposals which required a comparative evaluation
were located in the remaining five watersheds , name ly : No . 6 ,
Upper Beaucoup Creek; No . 7 , Crab Orchard Creek (Upper portion
only) ; No . 8 , L i t t l e  Mudd y R i v e r ;  No . 12 , Middle Fork Creek; and
No. 15 , Casey Fork Creek . Of the 52 structures propos sd for
consideration by the Soil Conservation Service , 35 w~ re sing le-
purpose reservoirs des igned as part of a syst em tha t would affect
the requi red  f lood con t ro l  hy d r a u l i c  gradient . The other 17 were
the multiple-purpose projects which were considered as functiona l
alternatives to five of the six proposed by the Corps of Engineers .
Consequently , the fina l comparative evaluation involved just 22
reservoirs with varying usage , costs , and benefits , and only 207.9
of the remaining 837.1 miles of channe l improvements  wh ich  were
desi gned as last-added increments to the reservoir system . Shown
in TABLES 11 th roug h 15 a re  the  m a x i m i z a t i o n  ana lys i s  (max imum
excess of b e n e f i t s  over cos t )  fo r  each  of the  lat tt i f i v e  w a ts i -
sheds . Presented are data regarding : the comparative evaluations
optimizing those individua l projects that have the potentia l for
m u l t i p le -use  deve lopment ; the  c o m p a r a t i v e  e v a l u a t i o n s  be tween
those p r o j e c t s  or groups of p r o j e c t s  f o r m u l a t e d  to meet  a l l  or por-
t ions of the  same needs ; those  increments  of the  s y s t e m  s upp lem ental
to the alternative projects and required to meet th 4- remainder of
the established needs ; and the combination of reservoirs selected
as the best  f rom bo th  an effective ness and efficiency stand point in
meet ing  tha t p o r t i o n  of the loca l area and basin needs within the
watershed.

d . Summa ry. The maximization ana lyses resulted in reducing
the 22 reservoirs under consideration t~~ 7 and , in some instances ,
reformulated and reallocated the storage function of those projects .
Also the 207.9 miles of channe l improvements were  d e f e r r e d  due to
chang es in hydraulic control and potent ia l of a higher land use.
The baseline p l an , as f ina l l y formulated , consis ts of 71 r e se rvoi r s
loca ted  t h r o u g hout  the 10 w a t e r s h e d s , l and  t r e a t m e n t  m e a s u r e s ,
and 1,017.6 miles of main stem , la terals and sub—latera l channe l
improvements. The two reservoirs approved for construction under
P u b l i c  Law 566 in W a t e r s h e d  No . 2 , Cedar  Creek , w o u l d  be a d d i t i v e ,
based on the a s s u m p t i o n  tha t t hey  may be required to meet the
projected water supp ly deficiency of Carbonda le .

58



- —~~~~~~~~~~~~~~~---—-*- -~~~~~~-~~~~w--- ---

+ +
0 00 - 0  0 0 -  0- 0 0- 0 0 0 0 0

IN , 0 00 - 0  00  0- Q 0 0 0- 00
b C ’-l ‘,~ 00 

-
+ + ‘? 

~~
‘ 

~— 
~~‘ ~c ,— 

~~‘ ~ø -~ r— ~~ It’
.( -~ 0 0  IA .3 

~~ 
N ‘It I’S N 0 .3 00

N .3 -3~~~~~~ 00 — ~~ C -‘ -t ‘/4- --

-0’

45 ‘4-
— 0 0 0 0  0 0  0 0 0 0 0 0 0- 0  ‘~0 0 0 0  0 0  0 0 0 0 0 0 ~~~0

0-
~~
’
~~

0’
~~~ 

a 4 ~~ 
I- 

~~ 
~~

I + — P~- ‘-1 0 N 0’ N N 00 0 0 -~ 0 0 0 0
0 1/5 0 0 0 . 3  ‘3 sO ,.1 IA 00 N N .3 a’ —

N .3 — 00 N I”- 00 0 ~‘5 N N .3 4-,’

• 0 0 0  0 0  C, 0- 0 0 0 0 0 - C  ‘0
0- 00  00  0 0 0 0- 0 0 0 0

4> 0 ItS I/S — s/4- 00 — 0 0’ —3 (‘5 N ~~ -
- . . . . - - C

I m sO N 0’ — 00 0- -3 00 I’S s’S .3 —
415 0 0 0 0 ~.s 00 (‘-1 0 0’ sO 00 4 sO
Q I. ‘.5 — .3 — 05 00 — N I’S

-t
N C

C

o 0 0 0 0 0 0 0 C C  
-

4 ‘C 4- os .-. - N -~ “S N I ’ S
4> 0*. — — -I a’ ..1 —4> 05 —
4.
U -

0. . —
00  0 0 0 0 0 0 0 0 C C

o 00  0 0 0- 0 0 0 0 0 C C
00 N 0 0 0 5 . 3 0 ’

‘C 05 ‘0 N r-~ Os 04- 0’ 0’ 0’ 00 N 0
C ( ‘ S N  I’S

4.
4>
0.

0 0 0 0 0 0 0 0 0 0 - 0
— ..,. 4) 0 0 0 0 0 0 0 0 0 00 -

— ~ 
-3 4. -3 00 ‘.5 —I -3 0 N N -

~ 
>
~‘ 

4”-

— 0 4/5 sO /51 SN — ..I -3 ,‘- s’s I’S a’ 0, 0*. — — — 00 -
~x .

~ 
4-

~~~~~~4 > 0  
4-

~~ 
-
~~~~~~ ‘C -‘C 1 0 4 >  4> 0 0 0 0 0 0 0- 0 0- C C
4> ,, 4> 0 0 0 0 0- 0 0 0 0 C C

(‘5 4. (‘4- .3 4 (‘5 I’S N 00 5/’ 1/4- 0
I I - ,  . • ,  - - . . - .

3 < 0 5  10 — — N N I ’S sO N -0 -4’
N N N 0’

S.. 415 — 04-o I-.

C -
~0 - -  5.

-~ . 0 -0 0  0 0 0 0 0 0 0 0 - c  s’
1.’ 4> 0 0 0  0 0 0 0 0 0 0 0 - C  —
14 4> N N -~ — It’ 0 N 00 ‘P4- 0’ C
54 4. 0 - - S - - - - - 50 5.

-~ N 4>o N ‘It 00 0 0 00 ‘ 00 00 5/ N 5’S 4~~~ 4 0 00  00 00 00 5/4- N 55’ 00 N C  -.
-~~ .1.5 0 . s O N ‘15 sO I’S sO -3 — 5/ .—‘ s~ .

0 ~~ ‘‘ N S C
2; 0 —

— C

• 0 0 - 0 0  0 0  0 C 0 0 0 0 0 - 0  ~c4> 0 0 0 0  0 0  0 0- 0 0 0 0 0 0  £
-‘~~It - 3 N  / 5 - 0 0  5/’ 0 N t ’  - -

— U 0 0 s’- 0 0 m  sf5 0 5/’ a’ 00 1/5 /51a .3 ~~ -t 0 ‘ -  I’S — 00 0’ N 0 N 5t~ /5- 5,, 05
‘C 0. (05 — — /5 00 ‘0 ‘0 IfS 55’S ,-3 N 0’ ~~

0 “ N . - — 05
5.) 0 5

~~~~-C -4

- .

C S C
41 4, - -~— - I t  01 45 -— - -0 5-5 O E 4 >  It C > 

~~1 0 - -’ 1o 0 41 ‘-‘ 0 s 4 5  0 - 3 —
4 . 1 C C  4.1 .3 .o 41

0 
— 

00.4’
5.1 4) .~~ 4 C . , w — d  -

~ 50 ~ R 4 . 4 > - .1 J 4 >  lIt 5.)
41 a~,... 0 45 4. ~~~~Q~~~~~41 41 U .C 4 > 4 . S . .C~~~ C

2~~~!!~~~I 
. 

~~~ ~~~~~~~~~~~~~~~~ ~~~~~~~~~~~~~ ~~~~ ~45 4.1 4-S a
4 > .  . - 0 - -  I < Q  - -
00 — /54 I’S U /51 >.-~ — — N 0-

0
‘C U

59

_ _ _ _ _ _ _ _ _ _ _  
A 

- -— -4-- — --—-- — -—-~~~~~~~~~~~
-- --



r ~~~
-
~~
—

~~~~~~~
-----—--

~
--- - - - -

-0’ 0 0 0 0  0 0  C ~~ 
0 C C C

I 0 0- 0 0  0 0  C 0 0- C 0 C - C O
~~ ‘0 N C, N 0’ 545 00 — C, sO 05 I’S 00 4- N

• + ~~ ~~~~~~~~~~~~ /5. .3 N 00 .0 00 I’S
0 50 -t I’S (‘4- — — I’S ‘0 N Sr /5- ~ N -

/ 5 4 +  — ---
~~~~~.3 N N ‘0 N — N t’  ~~

‘C 
—It

2 1’

•
0
1.5 54

2
- .-~ < ‘0 P 4CN 0’  PS~~~ 

.It 0 .3 -4 00 C

00 -.7 I’S N N 0 00
0 0 -0 -3 N N — .It (‘S ‘0 0- 0- 5/5 5/ N —0 —‘ + — — — .7 N N so 0 N 55 — -, 45

I- ‘C -0

C
5, 3

4--
~ 0 0 0 - 0  0 0 -  0 0 0- 0- C C C C

~ 0 0 0 - 0 -  C>- 0 0 0 0 0 C C C C  4-
— 4- N 0 55~ N 05 50 — 00 N 00 .‘- C-

- - - . - - - - - - - C
0 .

~ 
4>) N N .3 p-s 5” .0 00 C -4 C

N + -45 -3 -4 ~ — — N 00 -0 N C /5- N C C
N N 50 N N- 4-’

‘C - Os
N a

.45

-U
45
4>

4> 0 0- C 0 0 C C C C C C
0 0 0- 0 0- 0- 0 C C C C ,  ~

.0 4. 00 N N 0- 0- N ~C 0 4 4 S’S N 45
I ‘ I  5 - * 5  - - - - - . - 4,

‘C Cl) N 5/’ 5(5 N /5- (‘4 00 5/’ 11’ C N (4

0*.  50 sO /5- $
Cl, — —a

5-5
C

00  0- 0 0 0- 0 0 C 0 C C
4 > - C  0 0  0 0 0 0 0 0- 0- 0 C C  .45

5 (/4- 4. 00 ~~‘ N 0 N 0 0 /5. 0 N 50 (‘S .0 -0 ‘-5

-5 ‘C C~ 4-’- ‘—. 5/5 — 
‘ 

‘0 N N (‘S — — N ‘5’ 3 51-.
O *. 3 -C -3 0 N sO N P4 .4 .0 -0 0
4/) — /55 P-I ‘0 — —  C

C

I.
0 00 0 -  C C  0 0 C 0- 0- C C C  C

It 4> 0 0 0 0  0 0  0- 0 0 0 0 0 C C  0.
~> 0’ .3 0 N — N -0 N .4 N 0 ‘/‘ t’

— 4 > $ 1 0 N~~~ - . -- - - - - - - 5-s
45 44- I S 4- 5~ 

It 0- -3 ‘0 4 .It 55’ 5(5 0 N N — 5 5  4>
C 3 ‘C C/) /5. ~ 50 .4 N N ‘-‘ N ssS N 55’ N N N C-.~ 0*.  — — N N N $ P 5 . 0  It

1.5 455 -
4> — 1.5
C

— 5 0
54- ‘C - C 0 0- C C  0 0- C C C C C C

C 0- Cs 0 C 0 0- C C 0 C C C
05 4 5(5 0’ N sO N N -3 -45 — N SN 5/5 54-5

4- 4- P 5 5 0 0 0  5 0 . 3 .-’ (.5 ~~~~~~~~N 0 0 0  . -. N-  -.
‘/5 51) N- -0 —3 — — N N 00 05 P5 N 00 C C

I 0 4)’ — /55 N N .0 55’ — N
c/S - 4--

‘It
C 0 C 0 C 0 C C C C C

C) C 0 0 C C 0 C C C C C
N 1 0 5 0  05 00 3 ~~ 5/5 -5 3 N C

‘C ‘5/) N- .0 50 I’S I’S ~~ N N I” N
0 4 - 4 5  N N I’S C N 4- sIt

• 5-55 — S.

a, C 0 0 0  0 0  0 0 0- C C C C C
01 C 0 0 0  0 0  0- 0- 0 /5 0 C

— o 
.3 0 N — N .15 N .3 0 ~ C 0’ N N-

• 4 > N C 0 ,  N — ’ 0.0 ’  s 0 4  — 5/ N .3 I’S /5- C N -  ~
<~~~.— - ~ ~~~~~~~~~~~~~ 5,’ .0

0 -
0 -

4, 4’

O E I ’  > C
44 4-55 4 , 0 1 . 5  5’ C . 3~~~ 0
4 . 4 - 4 5  4 . 1 4 5 0  ~s .. -_ ~ -

4> 4> 4 . 4 5 0  4> 5-
0 --‘ 0 4 1  — 4 > 4 5 ~~~s 4 > 0 5-5 - -4 1 45 0 .  5 I t 4 I S P $ - I t 2 .5 -

4 0 45 4 > 4 . 4 5 . . - I~~~ s 4 >  SIt
0 4 . 0 5  ‘0-’ ’- C C s-~ s~~~ , 

4-— 44- 4. _ 0 4 > 4 1  SI U .~~~~5 - 4 . 4 , 4 5 a ,  45 —

~~~~~~~~~~~~~~~~~~~ ~~~~~~~~~~~~~~~~~ .:~rE; ~~~~~~~~~~~~~ ~
~~~~~~~ —- ‘ ,- -~~ ~~~~--- ~~ ~~~~~~

~~~~~~~~~ -‘-_ C n  4>’ ’-”- 5/, (- SC a 0 . ’C~~ -.- ,~ ~~~~15 II 4 5 4 - 5
C 4> 4 1 0 5

~~ > - / 5

‘C 00 U

60

~ 

A



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

h
~~l

’C 
G’~~~t 0 0 N  ~~~I A N  0 0 ’ 0 0 0 0’

I + .3 4-’. N 0’ N 0’ I’S N N -3 0 .3 00
O U I’S — 0 IA N .3 0 .3 ‘0 N C

-•.4 — - . - -
4-I S — — — — 4’S 0’ —

‘C

.0
45
0
0
I.. ‘.3 0 0 0  0 0  0 0 0 0 0 C C C

I 0 0 - 0  0 0  0 0 0 0 0- C C C
o < 0 “~ 5’4- 0/54 00 N 00 N 0’ 05 0’ N

‘ I  ‘ . . - - - -
4. S + 00 I’S ‘5’ ~4 C’ — 0’ 04- 0 0- C N
II 5) 00 0 5 .3 .3 N N 50 .3 05 00 N N 0’
U (‘I N — II~ — N N — N t~
(1 .
00 ‘C N C

1-.

C
3

5. • 0 0 0 0 0 0- C 0 0 C O
45 4 > 0 0  0 0- 0- 0 0- 0 C 0 0 C O  C-
3 4) 0 0 N P1 N N — C N
It -3 44 0. . 5  I . - •  - - - - - - -
00 5 N N 04- 0’ ‘0 ~~- If’ ~~S 00 505 00

‘C 0 ‘4- I’S N 0’ N N N — 5/5 45

~~~~~~~~~~~: 
~~ j ! 

cI’
s:

Nj
~~~~~~~

I C ’

~~~~

I’ I s O  - 04- 

~- : -~ 
~~ sr - .  :1

‘ - ‘ ON  N /51 -3 ~~ sO N 05 N t’  
-

0 — ‘It N — N N —
—a

54 5--

45 -
5 —5 C

54 4’

- 0 0 - 0 0 -  0 0 -  0 0 0 C 0 0- C O  I ...
04- 0 0 0 0-  0 - 0  0- 0 0- C 0 0 C O  / 5 1 0
45 N 0 -0 00 — 0 00 0’ 00 C 00 C 0 4’4, - . - - - - - - . - . - 0.

— 0 5 - 0  00 N N N .3 sO — N 50 (‘S N .4’ N- N
5 4> I’S ~l, — N N — I’S — 1/5 ‘0 N 0’ N — 0’ .~-C 0. *. (‘~ — 0’ .3 N 4-1-4 50 5/5 5/’ N 05 — 00 05 I~
o — — — N N
0 — .0

0

3- 5 -

_5 0~ - ‘ S .
5-5 5. 45 S

—~~~ 41 45 - 00 I0 4 .  0 5 a  5 45 5, -— 0 5 44 4 0 4 - 1  ‘.‘ C s / Cs C SC - -
4.S.It 45 4 -.’ 41 ‘5 00 -.
C~~~~~ O 0 O ~~~ a 4> 4- — SN.-o - 0 4 1 4 5  “ 4 > 4 > 4 4 4 > 0  4. 5 5 -
U 0 ’1.1 0 4 I~~~. C 4 . 4~~~~~~~54 ..1~~~~ — •- 05 -r -

4> 0 S S . 45 ..I It IJ 5.-. CC C-v _It — 0 4 > 4 4 4 . 4 > 4 . —  4- - -
‘ Q 4 1 W  ‘ 9 Q 4)  U 0 . 0 4 > 5 . 4 . 4 5 4 >  45—.--~~~ 0 l J U~~ ~~~ 0 U 7 4 1 4 >  0 4 . 0 0 5 * 4 .  45 05 0 5 1 . 5/~5’- a 4 1 U  ~~~ 0 4 > a 5 4 4 4  10 4 5 4 5 0 .  0 - -

‘— O ~~~~~~~~~~~ O 4 5 . o~~’C4~ U .-. #~~~~~~ 0 - 5~~~~ ~~~~~~~~ ‘
~4> It 4. 4> 01 05- -— 0 454-. -.’ -. — -

4.5 4-5 ~~. .-.~~~..0 45 ~-s . .0 ~J C ‘ 0 0 ~— ~~~ 
._. 4. ‘-5 —

... Z s4 ,O u C  00 a,o 45 0 4 1  4.~~~~~ C -55 U a - -
4.5 ‘‘ - ‘~~ (I) ‘~~ C/c 4.. .0 4> 01. ‘C ~~• “—~ — -— (545 4.1 4> 1 0
S (I S I C

/5 N 5 - N

-~ 00 5..;

61

~IIrtp~ j_ .~ —— - --- ----------g-



C C  0 00  0 0 0 0- 0 C
4 5 0 0 0 ô 0  0 0 C 0 C 0 C C

0 + + 5” 0 N N .3 .3 N — 5 5  -3 -45 C

I N S O ~~~ 0 5 0’~~~~~~N 00’  0’ N 05 -3 C N s .
5.) I I ‘C C 55’ 5” 45 515 0 sO C N 0 05 N /55

—3 ... 50 N -3 0 0 N 05 N .-,

.0 ‘ — N N N
45 —o +S U ,

~~ 0 0 0 0  00  0 0- 0- C C C
5. S ’ C  0 0 0 0  0 0  0 0- 0 C C C~
‘5’ — ‘C $ I’S 155 N .3 N .0 00 50 N — 00 -3

0’ O’ I ’S N 04- 0’ ~~ 0- 0’ N sO ~~ N N
5/S I/S 5/5 55’ /5. .3 N 5’55 0 (4) 5(5 ,-I ‘15 0 N

4) N S -3 — 50 — N 0’ .3 — — N .3 .0
a I ’ C  -
45 ‘C .4
00

. C 0- 0 0 0 C C C C C
Os ‘C C C 0 0 0 C C C 4’ 0 0
05 — — N N r5 0’ N N -1 N 0’

.3 .3 ~~ 0’ 4’ N .3
‘C CIS 0 N N N N -3 0’ -3 .3 05

0 4 .  N S’S N —ci) e -

05 C C) 00  0 0 C C C C
C 0 00  0 0 C C 0 0 C C

N ( I t 5 sO 0 4 - N  N N N I ( 5 N- 0 5/’ 
--

< C/) — 00 00 N N ‘0 5” N- 45 — N 4’ N
O /5 N N — 00 N N- — — C
US ‘5’ — .3 ‘3 sO —3 — - 05 5,

S C C C  00  C 0 C C C C C C
C C O  C O  C C C C C C C C  3
C 5’S O’ 0 ’N  sO 55~5 -3~~~~~~~~~~~~00 . - -  

-— 
N- ‘0 ‘0’ I’S N .0 — CC- N C .3 C N

‘C 455 — N $ ‘ 5 0 0  0’ 3 N N 55’ 0’ 00
0 0 5  — .4 5” .4 .3 CD 45 — ~s N- N

- C 0 0 C  C O  0 0 0 0 C C C O
a, 0 0 0 0  C O  0- 0 0 0 C C C C
4) — -C 00 555 0’ Os N — 0 N N 5’-I 0’ — -~~

45 5/’ s__ S ‘ • - - ‘ ‘ - - . - - 5.
— 5 s s  05 sO I’S 00 N 0’ 5155 N C N 55) C —

‘C 4/) — N —3 1-5 N — N 4’ N .3 00 05 1-— 55’ 45
a 0 05 — — N — “ 5” .3 — — PS

—4 05 5/) - -
N -—

I > ’  (‘S
— a — —

a, C O  tO 0 0- 0 0 4’ 0 C C C  N ‘4’
~ ~s 0’ 0 0 C 0 0 C C c 0 0 C 0

.3 4, I 3 5~’ 0’ N S’-l — C 0’ .0 5/5 —/5 -4’ /5

Z t — 4- N - •  - - - - - - - - -
-— < ‘C CS) ‘~~ ‘C 05 00 50 N .5 N N 05 N- C ‘C S

C o 5) 0 4 1  N 00 0’ 5— P-S N —5 - 4 S 5~ N -
S_I 5 f l - ~ 

.5- 5—
00 - - -

C C 0 0 4’ 0 C 0 C C C  - -
44 0  4’ C 0 0 C 0 0 C C C C  —

5 N 4 4 ’  - ~~ -~~ “ 0 5 0 . 0  N X  -

,~ ~~ p~s 53 0’ - 4- S N ‘4-’ .45 -c /5-  5” N 4’
0 — ci N N N /5 ‘- — C

5 45) 4). I — 
- - 

5-’

0 0 0C  0 0  0 0 C C C C C C  N C
-— fl 0 0 C C  0 0  0 0 C 0 C C C C  — 4’-~ . SIS N N C — 55’ .0 sO 53 00 00 05 .0 C -—

0 - -  - - - - - - - - - - -  ‘It
• N 0’ — N /5 -0 00 N — 0’ — ‘ 4’ ‘C 5-.

N 0) CC- 5., — 5/’ — 05 .-, r— 00 N 55’ — 05 — - sC 4’
5 0 .05 — N 05 05 00 N -3 — N — 5 4’,.

‘ C 5 .  3 ‘ - - N-
45 — N- — — I-s

4’) — 55

05 5—

C C C  0 0 C C C C 0 N
54-) 0 C C C 0 0 C C C C 0 4’ — 

-
4., • N -C S~ If’ 15’ —3 C — 0 — 05 0’

4> N 
~~‘ C s - - 05 50 0’ N 0’ C C N N

— 4’ - /5 — N -- 0’ — — N /5 N 0’ - - It
44 -- 4 - 3  00 05 -45 N .3 — N C  -
o 4 - - - PS 54-
0 — N — -

-

Cs 5- 5 N
— > ~~~~-It 4- 4- - — 5-fl
0 5.5 S F 4 5  ~- C - -— 

-
C_ C _ s  -— 55 ,4~~~45 55 551 --

I t 4 5  5 . 4 545 (5 - f ”  SI - I”
C C ) .  4 4> 5 . 0 4 5  5, 5

0 4 5 - . - ’  C S F  —. 4 > 4 > 1 0 5 0 ( 4  “4 -
5 I 0’ I t  5 - 5 4 5 0 .  45 -— 0 —

‘4 45 4 > 4 . 4 5 - I t Q 4  It - CS
0 0~~~~~~ 4 . I t S )It 4- - 4’

_ 0 4 5 4 .  _.. Q s i 4- U U _ 4 > I t 4 . 0 5 4  45 — -- -—
s~~ O s - C s ”  0 4 1 5 - ’’ 4 1 5 5  U 4 . C 4 5 It 4- — 54- 10
5h~~~~~’. ’) 4s S4 ~~~ ,It 0 )s 54 5 4 5 .  4-’ 4 5 / 5 0 . s4  4’- - -  4’ a,
~~“ 4’ 45~~~~~~ 0 0 4 4  . - 4 0 , , . 4 0 I t  -— U -5 ss~~~~~~ 4 > E ~. 5 -4’

-~~ C C — 5-’  4-S 5-It - —
4> 5. 1,5 It 4 > 4 5  0(’~~~~~~_ 0 //>

_ 
—

44 — t’. . .  .0 t’. . 05 4. 45 ‘4. 0 45 ~~-, . ‘4-- — 41 45
It 4 4 . 0 U C  ~~~~~S4 . 0  - - 0 4 5  (. 45 (4 05 U 4> - C
4-4.1 ~ .‘ ~~ 5/S ‘~~ ‘ ‘  fl 4.1 .4’ 4> ‘C ‘~~ ‘~~ ‘‘ 05 05 ~~ —
45 1,5 4 5 1 0
45 4> 4 1 0 5  .3 ‘--5
4> - - - X C  - - -~00 “ /51 N C-S PS 455 SI — N 05.

4> 0

_  4- ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ 
4- ----



0 C C O  0 - 0  0 0 0 0 C 0 C C
O C C O  00 0 0 0 0 C C

~ 
0 0 0 ’ 0 0 05 ~~~~s/S N ~~ N ~~ N

O N C N N — — 0’ — N 05- 05 0’It I + C ‘ ‘0 00 N 00 N 0 — 35 5- 55’ N

N ~~ — N C — - - 4-” $
S C) I —3

‘C

0
U

5.

O -3 0 0 0 0  0 0  0 0 C C C C
4- 0 0 0 0  0 0  0 0 C C C C C

I-’ ‘C 00 0’ N 0 00 N 5/5 45 0’ 4’ P - 555 5”

I + 0 N -0’ 00 ,—I~~$ sO -4 .0 N /5 5/5 5/’ N
4) Q C — N 00 N 50 0’ 00 15’ N 05 — N N

N N N N N -0’ -3 N 50 N -3 — 05

~

O 0 0  00  0 0 C C C C C C
• 0 C C  0 0  0 0 0 C 0 C C C  -

4> 00 .0 0 5 .3 N 5/S N — .0 05 N 05 .45 0’
C) - ,  - - - - - 5 - - -

IfS I. 0. 00 N sO .3 0’ N 0 5”- /‘ — -4’ 0’ N
S 45 N SO N 00 .5. — N 05 ‘0 -0’ .0 -0

< C / ~ 
0 N N — .3 US — — N 5.

- 5.
C/) C~ /54 —

3

45 0 0 0 0 0 Ci C 0 0 C C  C
OS • 0 0 0 0 0 Ci C C C C C  -—5 4-- 4> ‘C ‘0 .0 554 N 00 p- -3 .0 C C 05 C
0 0) ~~~ S S - - s  - - - - - ‘ - —

1. 0~ 05 00 -3 -.3 N N N /55 N /5 -—.s~ C N N N N 5/5 0’ 55’ ‘0 05 35 3
I. ’ ‘C ~~)  0 N N N sO — —
0 U I-. - -~ro. 4/5 505 —

:5
PS) 45a
U -—

S ‘
~~ . 00  0 C 0 0 C C 0 C C C  --5/5 > a 0 O Q  Ci C 0 C C C C C C C  C

— S’S 0) 00 0) N 0’ — .~ sO /5- — N — N 05 --5 —
S — I-. I’S I.. S - S - - I - - - - - - - 5x 05 I ~I5 N N U’4- N N N — — 5/’ -05 05 .45 5 — 4’

4. ‘C ~~ — 0 N — 00 0’ — N N C — —-
~~ 

4> — U N N 55) p-s /5 N- 5--s
Cl) 3 -

—It 

-

~~

N

44 4> 0 0 0 0  0 0  0 0 C C C C C C  /5 —CS 05 0 0 0 0  0 0  0 0 C C C C C O  —
SI-I 14 N 0’ N .3 50 N 4-S5 N N 05 .3 4/5 N

N U - - - - - - - - - -- CC S 05 1/55 ~~ N N .3 0’ N .3 N — .3 0’ 0’ 3’ C /55 500 ‘C 0. 553, N N ‘5’ N 1)5 sO N N .0 .0 N -3 — 05 I.5. SIt 3 N N 5)5 -4 •3 Ci 0’ N 5” N -C 5/5 5—1,1 0 - - - ‘ ‘  4’SO U — N
N - -  45

4> 5 -—

K —

• 0 0 0  0 C C C C C C C C  55 /5
05 0 0 0  0 0 C C C SC C C C  4 ’ —4) 0’ C 

- 
N N 5/5 sO - - - 555 05 5 55

NNS)S -St 4 0’ .~ N N- /5 0 4  5 —I 4> 5/5 — 0’ 0 sO sO sO .3 N 05 — — is- .3 0’ 0- N I’S — sC 5 s • ~~~~~~~~

0 3 4 . 3 —-- :U

05 - 4--

U 5’ ~ 
— —

~~~~

-

~~~
0 4 . 4  O B a  > 45 4- -

~‘.4 ?- ?~ ~~~~~~~~~~~~~1,5 — C 44 45 C _s 3 * 5.5 
— 5 S 5 5’-45~~~~~ 0 4 5 0~~~ a, a 4 . 4 5 4 5  -~ 

-
0 ~5’ 0 5 . 4 4 5  — 4> 4 5 4 4 4 > 0 5 ’  ~- — -

4 1 4 5 0. 45 4 . 4 0 4 > 4 5 * 0 5  5-- .5
(4 0 4> 4 > 5 . 4 5 s 5 ’ 5 . ) .  4- 

4 5 4 5C 0 ( 4 4 . _ s 5 I t~~~ - - -

.—“;~ 
g~~~_ 

~ g~~~ _ ~~~~ 5~, 05- ;

~~~~~~~~~~~~~~~~~ 45~~~~~~~~4 5 5 4  S O 4 J  4 . C S E 0 ~~~~ 4’ C .~~~~ ‘5
0 -— 45 .-. It 

~~~~~~ 
- - — -4-

4> 4.5 4. 1~S 54 45 Q’p - ~~ D CJ) .55.S 1 5 s N ,. ’ 0 5  
~~~~~~~~ 

-4’ 4.5 4 5  
~~~O 4 5 —  N -

4- 45 F
4 > 0 5 4 1 4 5  ~~~~5 f l ’ 0  4’ 0 4 5  4 . C S~ 05 (5 5- ~~~~-. — - 5--54.1 ~~~ ‘ -‘ 5/) 55-j ~- S 0 5  ~ 4)- ‘C ‘~~ -~~ — - - -

a ~~ a .3 05 ,.4 ) -  ‘ - 0 - -  N C  -00 — N 4-” 0 N (C SI — N ~ 0. ) s
: 0 0

‘C

63

_ __ _



s
-

v

,- -

-
~1~

; 33. ECONOMIC EVALUATION OF BASELINE PLA N

~~ 
a, Genera l. Since the t ime when the baseline plan for the

-~~ 
10 watersheds was identified , costed and the economic feasibility

‘ 
determined , the Water Resources Council has requested tha t the

~~~ 
information be updated . This involved: (1-) a recomputation of

I the ind ividua l proje ct costs reflecting July 1970 rather than Jul y
-5~~~~ 

1967 price levels ; and (2) tha t the benefits and ecortocaic ~ustifica-

I tion be reeva luated using the Federal interest r3te for fiscal year

~~ 
1971 of 5-1/8 percent as compared to the previous rate of 3-1/4 per-

:4 cent , The up da ted  b e n e f i t s  c r e di t a b l e  to the i n d i v i d u a l p r oj e è t s
studied , and the revised project costs and economic justification
ar e s umma ted in the following par agraphs .

b, Benef i t s .

-- (1) Genera l. The tang ible  b e n e f i t s  c r e d i t a b l e  to the
selected reservoi rs  and channe l improvements  were based on the ser-
vices or functions provided by those projects , eithe r as pa rt of
a sys tem , or on an ind iv idua l basis . In order to f a c i l i t a t e  the
e v a l u a t i o n , a d i f f e r e n t i a t i o n  was made be tween  those needs tha t had

I e ither na t iona l or regiona l si g n i f i c a n c e .  The needs in the f i r s t
ca tegory would contribute to the nation ’s economic development by

-~ inc reas ing  the va lue  of the na t ion ’s ou tpu t  of goods and serv ices ,
thereby improving the nationa l economL. efficiemcy and socia l well-

.
5- b e ing .  Thus , the acc ruab l e  b e n e f i t s  r e f l e c t  the measure  of m o n e t a r y

r e tu rn  to the user a n d/ o r  increased va lue  in resource  u t i l i z a t i o n.
The second category of benefits represents the incremental  enhancement
to  the region ’s socio-economic s t r u c t u r e  tha t r e s u l t s  f rom the invest-
ments or services  provided to achieve  the nationa l objectives . By
definition , the value represents an additiona l return tha t would
accrue to the study area once commitments for the basic resource

- developments are achieved. In each case , only the net worth was
- der ived , being computed as equivalent to the creditable gross  va lue

less any associated cost incurred in the realization of these bene-
fits. Based on the need evaluation , the benefits potentiall y cred-
itable to the projects proposed for development were confined to the
satisfaction of needs associated with agricultura l enhancement ; spe-
cif ica lly , flood damage reduction in the  b o t t o m  lands  and dra i nage
of selected wet lands ; l o w - f l o w  a u g m e n t a t i o n  for  i m p r o v i ng  s t r e a m

- qual ity and providing a minimum base flow wherc conditions so wa r-
rant; genera l recreationa l developments required to satisfy the un-
met demands for water-re lated activities ; and the need to further
the governmental efforts in redeveloping the region ’s economi c
s t r u c t u r e .  B e n e f i t s  expec ted  to  accrue  a t  va ry ing  r a t e s  in the
f u t u r e  have been d i scoun ted  to the base  yea r , 1980 , and d i s t r i b u t e d
as an average annua l value ove r a hundred year period . The c u r r e n t
Federa l i n t e r e s t  r a t e  of 5-1/8 pe rcen t  was used to d i s coun t  to the
present worth ,
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If it is nssumed tha t the bulk demands would he satisfied by a
S roservoir program as imp lied by the amount of wnt s-r surface re-

S 
quired to meut these needs , 26 ,000 acres in 2020 , tIlL - unit value
of $1.00 would be app licable . According l y ,  the tota l discounted
recreationa l ben ofit3 (2020 needs) are estimated at $4,875 ,600r - annually , of which 41 perc s nt or $2 ,000,000 are creditabl e to the

; - 1980 initia l needs .

~ 
- (3) Region-il benefits. As previous ly indicated , de v,-l-

~ 
- o p m e n t s , p a r t i c u l a r l y  r e s e rv o i r s , r e q u i r e d  to s a t i s fy those  needs

5 listed in the nationa l category , will ser v e  as c o t a l y s t s  f o r  nd-
ditiona l investment in the basin. These projects will induce in-
vestments to be made tha t will further stimulate the area ’s present

- - depressed economy , primaril y by broadening its economic base and

~; 
thereb y raising the level of income . To quant ify thu s induced irn-

~ pact , differentiation was made between those benefits that would

~~
- accrue from expansion of the economic base structure and those tha t

~; 
reflect a direct increase in income resulting from improved agri-

]
~ cultural efficiencies. The antici pated expansion in the economic

~ 
base structure was quantifi ed by determining the changs- in persona l
income d i r e c t l y  a t t r i b u t a b l e  to f u t u r e  w a t e r — r e l a t e d  d e v e l o p m e n t s .
Any g r o w t h  r e s u l t i n g  f r o m  othe r p u b l i c  and p r i v a t e  inv~- s t ~ients  was

- 
specifically excluded. The net loca l economic development benefits
a r e  e s t i m a t e d  a t  $13 ,400 , 000 a n n u a l l y .  The induced r e t u rn s  r e s u l t -
ing f r o m  improved  a g r i c u l t u r a l e f f i c i e n c i e s  w e r , -  based  on the  ex-

5 pected rise in capital out lays which would he made to attain the
- projected productivity. The increased exps nd itur 5s in turn will

c o n t r i b u t e  to  the g rowth  in loca l a g r i c u l t u r a l - r e l a te d  b u s i n e s s e s .
- The value of this benefit is estimated at approximatel y 10 percent

- of the increased economic vs -turns creditable to insta liation of ths~-
- flood control and drainage improvements or $424,500 annuall y .

— (4) Summa ry of benefits , Tota l average annua l benefits
c r e d i t a b l e  to the 10 watersheds are estimated at $24,~ 43 , sOo . A
br i .-nkdown of these benefits by categories , type , and individua l
watersh ed is shown in TABLE 16. A more deta i led explanation of ti c

- p r oc e d u r e s  fo r  up d s t i ng t h e se  h - n e f i t s  is  p r e sen t  d in APPFNPIX N ,
BENEFIT EVA IS1 ATI (~N . Benefits attributabl e to relief of une:sip l ov—
ment during the constructic - n period m d  operation and maintenance
of the pro j -ct have not hes n included in this eva luation . These
t ype of b e n e f i t s  4 - I r s -  b a se d  on t i s - use of unemp l oyed or u n d e r em p l oy e d

- l a b o r  in t h o s e  c o u n t i e s  s u f f e r i n g  f r o m  an a d v e r s e  -m p lo v ; so - n t  s i tua-
t i o n . The c o n c e p t  of emp loying the human r e s o u r ce  to  it s  o p t i m u m

J 

p o t e n t i a l is r e p r es e n t a t i ve  of the nationa l objective of overcoming
— a depressed economic situotion in an art ! which is helov the nation ’s

- economic a v e rag e . A r e a s  d e s i g nat e d  by the Department of Labor as
having substantia l un s5 -mp l o v m e n t  or u n d e r e m p l o y m e n t  h~- come e li~~ib1e
for assistance under t h e Area Redevelopment A ct of l~lm- l , as amended.
Hence , u t  i 1 i z a t  ion of  the  a r e a  ‘ s l a b o r  r e s o u r c e s  tha t are un, :oplov -d
or u n d e r e m p l o y e d  ;ire valid bs ne fits which are creditabl e to a Proj —
o ct  as p r o v i d e d  by SI- n at e  Documen t  N i . 97. s\_ sf N y  iii ’ , I L0 , only
two of t P - has  i n ’ s fi v 5-  co unt  i es - i r -  d o s s  i f i e d  is b e i n g  ~- 1  ig ild e

- : oh 
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for  a s s i s t a n c e  u n d er  T i t l e  I and  IV of the  R e d e v e l o p m e n t  A c t .
This is an improvement in the area ’s economic situation which
i n d i c a te s  a r e v e r s a l  of p a s t  t r en ds  and r e f l e c t s  t lse  success  of

I governmental and loca l programs . It is anticipated tha t by the
:
~~~ time work on the earl y action program is initiat ed , the unemp loy-4 ment  s i t u a t i o n  shou ld  d e c l i n e  su f f i c i e n t l y  to p r e c l u d e  t h s ~s:

~ 
counties from being classified as eligible for assistance under

4 the Area Redevelopment Act. Based on this forecast , benefits in

~~~~

i this particular category , equivalent to $581 ,600, were not uti-

- 

- l i zed  in e i t h e r  p r o j e c t  f o r m u l a t i o n  or economic  e v a lu at i ~~n .  This
:- : decision was predicated on the ~xp -ctation that these benefits

~~ 
would not be app licable by the time project construction is in-

~~ itiated .1~
s

~~

- 
c. Frpject costs . The cost of each project was updated by

~ the agency which proposed and designed the improvement . Included

t were estimates for all lin - items of construction work and allow-
_
~~t~ ances for such factors as contingencies , engineering and design ,

5 - 
supervision and inspection , and land acquisition. Installation of

- 

~ the recreationa l facilities was phased in relation to the immediate
- - and long-range needs . The time-pha sing of these developmen tc was

- based on the size of the reservoir involved and Its proximit y to
-
~~~~ the m a i n  g r o w t h  c en t e r s  of the  b a s i n . The i n i t i a l  costs for rec-

reationa l developme nt were based on ana lyses of existing reservoirs
and a r -  representative of an initia l leve l of development reasonabl

- of attainment and acceptable to the State of Illinois for this stag
of c o o r d i n a t i n g  p l a n n i n g  e f fo r t . Whi l e n o firm commitm, nt as to thi
e x t e n t  and t i m i n g  of f u t u r e  non-Federal investments was received , a
te n t a t i v e  phas ing  of f u t u r e  use and installation costs was establis
for  each  of t he  r e s e r v o i r s  cons idered  for  r e c r e a t i o n a l d y e  l~~pme n t .

j L i s t e d  in TABLE 17 :ire t h e  r ev i sed  costs fo r  t hose  p r oj s - ct s  c~~n t , s  i n
- 

- in the b a s e l i n e  p l a n . Of the 71 r e s e r v o i r s  c o n t s i n e d  t h e r e i n , f i v e
- 4- a r e -  c o n s i der e d  a p p r o p r i a t s - fo r  c o n s tr u c t i o n  by the  Corps of  Engin s - -

and  the  r e m a i n i n g  6h by the  S o i l  C o n s e r v a t ion  S e r v i c e .  Ihese  p r ej e
a r -  over and above  th~ p l I n  of i m p r o v e m e n t  a l r e a d y  ps p red for  t h e
Cedar Creek W - i t e r s h e d s .

TI d . B e n e f i t - t o- c o s t  r a t i o . One of t h e  b a s i c  c r i te r i ~ in Is t s r

:~ mining a project ’s eligibility for authorization and ultima te con-
-~~~ struction is its economic feasibilit y . To determine the economic

jus t ification of the sca le ot de~~ - I pme nt  (base l i n t  p lan) 4 - 4 - nds- r
study , estim ates of project co— I t vs -re converted into aver aC- annua l
fin rmnci a 1 charges and  t h e n  c v - ~p - ’r e d  t o  thi ~ accru in s~ benefits . The

- average annua l charges includ e the i i t  - - r - s t  and amort ization eqUiva
- lent of the tot- i l pro  j e t  cost and t hi- app 1 ica!- h e  a n n u a l p r a t i o n ,

ma i rit - -n - s nce , and r - p lsI ci - rss -i ) t costs . I n t e r i - s t  and  i m m o r t ~~. - s t  io n co s t
were derived , us i ng t his- cuirs it 5 — 1 / 8  percent Feds r u  v - i t s - . - - t h
r s - s c - r v I ~ ir s  and  channe l i~~p i -~v - r - ~ ~~~~~. w o r e  s - s t  im a t e d  to have - i  h un dr ,-
year economic li fe . In  i h - ’ - m i ni uc I se I - n- -fits cre d jt ah l5 - t o the
partic ular pr i- s js -ct ct ~~ -~~~~~~ - t~ r r i h e c t s  under ev ahs ~ s t  i o n , rrropria
ad jus t -is - nt :-5 w v -  - ~e- ti’ t 11 sv t~~m - n i-t its to r I hoe d c’nt rol and
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dra inage. These minor modifications were necessitated by the changes
in dra inage a rea control res ulting from the maximization process.
Alloca tIon of the loca l economic developme nt benefits was prorated
on the basis of the project ’s recreationa l usage. This parameter was
cons ider ed a prima ry indica tor of the proj ect ’s val ue for attracting
outside cap ital and starting the type of local grow th pattern iden-
tified in quantifying this induced worth. A summary of the proje ct
cos t , both f i r s t  cost and annua l charges , creditable benef its and
app licable benefit-to-cost ratio for the projects and tota l system
in each of the 10 watersheds are shown in TABLE 18.
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SECTION VII - MODIFICATION OF THE B A S E L I N E  PLA N

34. GENE RA L

While the baseline p lan would satisfy most of the water- and
land-related needs , it represen ted an econo mi c ev a luation involving
only measurable benefits. Although responsive to the tangible needs ,
it did not include provisions for specific socio-environrnental con-
s idera tions . These intangibles are of sufficient import to warrant
consideration for modifying , or extending , the baseline plan. In
par t icula r , pla nning agencies of the State and loca l counties had
advoca ted the need to establish river recreationa l corridors and re-
habilitate strip—mine areas . However , before any additiona l formu-
lation was initiated , the bas e line p lan was ana lyzed to determine
wha t particular products or services it provides that could contrib-
ute to an ef fec t ive environmental control pr ogram . Low-flow augmen-
tation would enhance the recreationa l va lue 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 s uit able for agric ultural deve lopment , hut with proper man-
agement , wou ld have an ef fec t ive potential for enhanc ing the social
well-being.

35. RIVER RECREATIONAL-ENVIRONMENTAL CORRIDOR

a. Plan formulation. Possible development of selected flood
p lain acreage for public use has been identified as a major consider-
ation in the environmental control of the basin. The proposal for
crea ting public use areas along the main stems of the Big Muddy River ,
Little Muddy River , and Beaucoup Creek is contai ned in the ba s in
coun ties ’ land -use p lan. All three are suitable for development as
recreational-environme nta l corridors , since the potent ia l of these
streams as scenic rivers will be enhanced by the flood protection and
flow s upp lementation afforded the major portions of these strea ms by
three Corps reservoirs : Rend Lake on the ma in stern ; Reservo ir No . 35 ,
loca ted 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-
t iona l oppo rtuni ties n o r m a l l y  not prov ided by res ervo i r s. Hence , spec ial
attention was given to the establishment of river recreationa l corridors
in each of those areas. Formulation was based on a multip le-us e concept
providing : (1) a greenbelt to preserve the natura l environment tha t the
residents need to insure their socia l ~‘ll-b eing ; (2) a basis for pre-
serving the ecologica l system for the area ’s wildlife to offset future
losses that will he incurred as the basin grows ; and , (3) a base for
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stream-oriented recreation, To crea te such a managed env ironment ,
three particular facets had to be considered: the waterway it-
self - its ecology and flow characteristics ; the geophysica l 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 deve lopment of mu lti-us e
areas that are suitable for stream-related fishing and genera l
recrea tiona l activities , aesthetic enjoyment , wildlife habitat ,
and the preservation of other natural resources , particularly
those archaeologica l and historica l sites which are river-oriented .
Waterway considera tion wou ld involve the quant ity and quality of
strea m flow and the associ ated flora and fa una of the contiguous
land . Land management would seek a controlled intermix of agri-
cultural development , pastures , timber , and specific cov er and
vegetation useful for the preservation and enha ncement of the
env ironment . 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 seasona l wa ter tables.
It is slow to dry out , slippery when wet , and hard and rough when
dry . While the vegetation is comparative ly easily damaged when wet ,
the soil supports a variety of bottom land hardwood tree species
native to the a rea .

b . Develop~ent requirements. To successfully achieve the
s ta ted ob jec t ives , 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 deve loped for specific aes thetic value and both stream fish-
ing and genera l recreational opportunities . In general , the cor-
ridor would be a mix of public and pr iva te ownership,  with re-
stricted-us e easements and rights for linear access ob tained on
acreage that is retained in private ownership. Dedication of a
strip of land 1,000 fee t in depth from the high bank on bo th sides
of the Stream is considered sufficient to provide a working acre-
age for management and action programs . However , this measure-
ment wo uld be varied , depend ent upon the significance of the en-
vironmental and archaeologica l features in the different parts of
the streams . Three specific corridors would be established. The
first corridor ~ould 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 ixiiles 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. Ini tial 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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initia lly be managed as a greenbelt , with emphasis on deve lopment
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
separa tion of the recreationa l developments from the remainder
of the ma in stem corridor that would be retained in a natura l,
but controlled , environment . The genera l recreationa l fac ili-
ties provided should be deve loped in a primitive park setting
and offer selected opportunities for both day and possibly over-
night usage. Location of both the fishing and genera l recrea-
tiona l sites should be planned at or near good stream roa d cross-
ings. Loca l interests have proposed initia l development of four
specific areas for genera l recrea tiona l usage on the Big Muddy
River. The first area would be loca ted 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 strea m. The fourth area would be more than just a site
development ; rather , it would be an extensive park and recrea- H

tiona l development strip extending from river mile 27 to the con-
fluence of the Big Muddy and Mississippi Rivers. Contributin g
to the uniqueness of this particular area is the fact that these
acreages generally lie within the boundaries of the Shawnee
Nationa l Forest. Acquisit ion and development of any private
in-holdings in this area would be in consonance with tha t agen-
cy ’s plans for multiple-use and improvements . In addition , the
proposed Mississippi River linear recreationa l corridor , the
Grea t River Road , will traverse this same area . Both will be
a ugmented by s till another corridor , the George Rogers Clark
Recreation Way, which will serve to connect recreationa l facil-
ities buil t along the Mississippi and Ohio Rivers and which w ill
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 Nationa l Forest rec-
rea t ional plan. Each of the general recreationa l sites should
have river frontage at least five miles long , with the acreage
purchased totally in fee. Development of these recreationa l H

areas would extend to both sides of the river , with the recrea-
tiona l facilities concentrated in the midd le one-mi le zone . It
is in this area that such recreationa l purs uits as ca mping, bank
fishing , picnicking , boa t launching and possible swimming beaches
would be provided. In addition, buffer zones two mi les long would
be pla nned on either side of this center zone , separa t ing those
facilities from the rest of the recreational corridor and at the
same time providing a basis for development of spe cific day-use —

and land-related activities. These day—us e activities would
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include hiking t ra i ls , horseback r idi ng t ra i l s , a nd o ther  re la t e d
nature-oriented pursuits. The ang ler-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 satis fy requirements for sanitation , potable
water , and parking. In addition to these areas , acquis it ion in
fee is recommended for those acreages that contain unique ecolog-
ica l and environmenta l aspects or any archaeolog ica l find ings
worthy of preservation and which could serve as a tourist attra c-
tion.

c. Land control. In establishing the three corridors , the
counties will face the possibility of a minor reduction in the
assessed land va lues which serve as their tax base. To partially
offset this potentia l 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 indica ted ,
all lands developed for either fishing or genera l recreationa l
usage should be bought in fee. This also app lies to those acre-
ages required for the preservation of archaeolog ica l artifacts
or specia l natura l environment. The rest of the la nd can be con-
trolled through the use of specia l easements that are restrictive
in na ture , but a t the same time , afford the owner a specia l 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 recreationa l corridors .
The option of zoning some of these lands for open-space usage is
an attrac tive supp lement to total  purchase in fee or use of re-
strictive easeme nts. Zoning for open—space usage will permit
cer tain  acreage to remain  as pr ivate  holding and be developed
for agr icu l tura l 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 su i tab le  envi ronment that would include the various types
of agricul tura l  production. Easements tha t specify the type and
amount of the cultur a l  work undertaken by the landowne r wou ld 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 manage ment p lan and would have to
be compatible and be subject to the primary use requirements of
tha t reach of stream. Care is required to insure that the land -
use planning is restrictive in nature , and , at best , the crop and
pa s tu re  lands should be interspersed throughout the var io us leng ths
of recreationa l corridor. In addition , every e f f o r t sho u ld be made
to minimize any effect on dra inage for the cont iguous upland acreage.
To enhance the environmental aspects of these corridors , p lanting
should be concentra ted in selected types of timber and vegetative
cover. Manipulation of the vegetation will affect the wildlife ,
recognizing tha t wildlife is not managed ; it is the habitat which
is managed. Tree species , particula rly 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 supp lement
due to the flood ing chara c teris t ics of the bottom lands. Plant-
ing of early spr ing flowering shrubs and such tree species as
dogwood and red bud shou ld also be encou raged . This , together
wi th se lected he rbaceo us p lants and grass es , sho u ld provide ade-
quate ground cover to prevent soil erosion .

d. Implementa tion. To date , the lands encompassed by the
recrea t iona l -envi ronmental corridors have been zoned for  p u b l i c
use in the land-use p lans adopted by the count ies .  These p lans ,
however , have not been imp lemented by necessary ordinances , nor
have the economic imp lica tions that would b~ ca used by remova l
of these lands from the tax rolls ascertained. Consequent ly,
while establishment of the 178 miles of strerm corridor has been
incorpora ted into the basin plan of improvement , addi tiona l
studies will be required before acquisition and deve lopment are - :

undertaken . Since the value of the threc corr idors is direc t ly
rela ted to the basic water regimen control effected by the three
Corps reservoirs , development of these corridors should be phas ed
and made part of those projects ’ recrea t iona l mas ter p lan. Ac-
cording ly, the Coordinating Committee selected the Corps of Engi-
naers as the agency respons ible fo r undertak ing the necess ary s tudhs
leading to Federa l involvement in creating these corridors . The au-
thorizing study with the necessary coordination should establish the
design controls re lative to: acreage ; usage ; costs , including
annua l charges for operation and maintenance of the various stream
reaches ; and the zoning , type of ownership , and adjusted tax struc-
ture needed to encourage loca l participation. Development and
adminis tra tive arra ngeme nts probably should be simila r to those
of Public Law 89-72, since these projects would have a partia l
recreationa l function. Fundirg 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
easeme nt , as identified in the authorizing and subsequent master
plan. The Corps of Engineers then will offer the option to the
par ticipating agencies to cost-share the acquisition and develop-
ment of the corridor lands or to reimburs e the Federa l 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 Nationa l Forest will he the responsibility of the Forest
Service subsequent to tota l acquisition and development of the
master-p lan facilities by the Corps of Engineers.
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it . JUSTIFICATION OF THE RECREATIONAL-ENVIRO NM ENTA L CORRIDORS

Subsequent to defining the scope of develop ment , th e  c os t for
establishing the three recreational-environmenta l corridors was
determined. A combination of fee and easements was used as the
basis for eva luating the cost of the lands required. Also included
as par t of the total proj ect cos ts were such items as dama ges , miii-
era l subordina tion , resettlement and acquisition charges , recrea-
tiona l and stream access facilities , and cont ingencies . It is pre-
sent ly es t ima ted tha t approximately 58 ,000 acre s would be a cq ui red
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 prepa ration
of the authorizing report. The high ratio was used to insure inclu-
sion of those lands necessary for proper management , linear contin-
uity , and tota l site development , inc lud ing buffer zones. Tota l
pro jec t  costs for the three corridors are  current ly e s t i m a t e d  at
$15 ,300 ,000 , of which $9,200 ,000 is for the corridor on the m a i n
s tem of the Big Muddy River , $3,500 ,000 for the corridor on the
Litt le Muddy River , and $2,600,000 fo r the lower port ion of Beaucoup
Creek. The tangible benefits tha t 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 Stat e and loca l p lanning agencies . The Bureau of Outdoor
Recrea tion has estimated that an average annua l visitation of some
200 ,000 user-days could be expected once the projects are in oper-
a tion. Based on a unit value of $1.50 per user-day, the general
recreationa l benefits initially creditable to the corridors would
amount to $300,000 annually. Ultimate usage is expected to reach
700 ,000 to 1,200 ,000 recrea tional-days annually. The Bureau of
Sport Fisheries and Wildlife has quantifie d the potent ia l for sat-
isfying a latent stream fishery demand . Primarily ,  the corrdidors
will ass ure preserva t ion of the s trea m hab itat , improve fisherma n
access to the stream reaches, and permit a more intens i ve stream
fishery management program. Furthermore , reservoir releas~-s for
low—flow augmentation will promote a better mix of game fishery
in the streams , thereby upgrading the quality of fishing exper-
ierce . As indicated in APPENDIX I, poor water quality , low fish
popula t ion, and lack of access have had the combined effect of
severe ly limiting stream fishing . Of the total fishing t-xp~ riericed
in the five—county area , only three percent is estimated as occur-
ring in the stream segments being proposed for corridor d& veloprnent .
Fishing use in these three stream reaches is estimated to average
some 12,600 fisherman days annuall y without corridor develop-a nt.
This is expected to increase approximately severn-fold or to 88,200
fisherman days annua lly when the corridors are operational. Con-
sequent ly , a net increase of 75 ,600 fisherma n days is creditable
to the three corridors ; and due to the greatly improved quality of
the fishery, the average daily value per fisherma n day is t -xpected
to increase from $0.50 to $1.50. Therefore , the tot al net fish (-rv
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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 cor ridor on
the Little Muddy River; and $19,800 for tha t reach of stream
in the Lower Beaucoup Creek. Total tangible benefits are thus
equa l to $426,000 a nnuall y. In addi tion to the foregoing ,
there are at least three other types of intangible benefits , ex-
cluding those associated with sites of historica l significance .
The first type concerns the beneficial aspects the corridor will
have on the area ’s wildl ife ecologica l ba lance . While these
corr idors are not expected to add to the exis ting s upp lies , the
intangible value to the area ’s wildlife will be two-fold. Of
princ ipa l import is the preservation of a varied and va luable
wildlif e fauna and the opportunity to harvest or otherwise en-
joy it . The habitat provided by the corridors is needed to
assure a continued ecologica l ba lance and diversity of wildlife
species , particula rly the aquatic mammals , wood ducks , and
other animals dependent upon the river bottoms . Concurrent ly,
the corridors als o 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 incidenta l nature con-
cerning the streams ’ water quality. The induced agricultura l
waste load of insecticides , pesticides , and herbicid es and re-
sultant adverse effect on the streams ’ ecologica l system has
been the subject of increasing nationa l 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 sur face runoff. The third type of intangible bene-
fit concerns the commercia l potentia l for forest production
which , as an outgrow th of the p lanned recreationa l and environ-
mental programs , will serve to encourage land owners participa-
tion. The degree of success , however , will be dependent upon
the app lica t ion of appropriate manageme nt techniques and use of
selected timber species. In p lanting the vegetative cover and
selec t ing the tr ee spec ies , ass is tance from the U. S. Forest
Service and the Soil Conservation Service will be needed to in-
s ure prope r manage ment, grad ing , and land treatment measures.
It has been concluded that the value of these intang ible bene-
fits from either a socia l or environmenta l stand po int will , over
t ime , exceed the cost required for implementation ; and tha t the
corridors are required to satis fy these objectives.

37. REHABILITATION OF STRIP-MINED AREAS

a .  Genera l .  The e f f e c t s  of s t r i p  min ing  on the basin ’s land
resources has been a source of cons ide rab le  concern to the  S t a t e
and loca l residents. Thousands of acres have been left in an
aesthetica lly blighted condit ion and ar e no longer econom ically
productive . An annual report prepared by the Illinois Department
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of Conservation indicated tha t in 1969 there were over 35,800 acr es
in the five core counties which have been affected by strip mining.
As previo usly indica ted , loca l interests have underscored the need
to develop a program tha t would adequately restore the value of these
resources. The Greater Egypt Regiona l Planning and Development Com-
mission during preparation of its land-use p lan identified various
proposals that should be considered in the rehabilitation of these
acreages. Included were such agricultura l endeavors as tree farms ,
pasture lands or such urban uses as residentia l developme nts where
feasible. Establishment of fish fa.-~ms, hunting preserves , and
other recreationa l activities were recommended as alternative pos-
sibilities .

b. Proposed improvements. These proposals were reviewed as
part of the study effort respons ive to both an area redevelopment
and an environmental concern. While existing Illinois leg islation
for control of both water quality and mining are adequate to pre-
vent undesirable effects from active and future works , the rea l
problem involves those strip—mined areas tha t have been aba ndoned
in the past. It was recognized that the main objective of any re-
media l program would be to restore a basic natura l resource , la nd ,
to a potentia l for income production. By so doing , the environ-
menta l objective should automatically be achieved. Preliminary
eva luations indicated tha t the restoration cost required for con-
version to recreational usage would be comparative ly less tha n that
required for all other suggested uses . Furthermore , projections
indicate that additiona l acreage for food and fiber production will
not be required until after the year 2000; and then it would be
more economica l and effective to convert other lands to agricultura l
usage . Rehabilitation for commercial or residentia l usage may be a
suitable alternative only if it contributes to the p lanned control
of growth areas and urban concentra tions , an imp licit requirement in
the adop ted land-us e plans . Hence , from both a need and cost stand-
poin t , it was concluded that rehabilitation of the strip—mine areas
shou ld be des igned primarily to meet the long-range recreationa l
deficiencies , even tho ugh it would be undertaken to meet the imme-
diate need of area redevelopment . While the nenera l 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 be fore a suitable restoration
program can be adop ted. According ly ,  it was recommended tha t the
Corps of Eng ineers be au thorized to pr epar e a study tha t would first
define the strip-mine problems and the n establish a program designed
to restore the income potentia l of these areas. Participating should
be a l l  Fede ra l , State , and local agencies known to have an interest
in this matter. The remedia l measures would be based on a r e s e ar c h
and engineering stud y of the app l i c a b l e  geogr aphic , geolog ic , and
mining conditions in each of the five counties . The report that is
submitt ed to Congr ess sho u ld con ta in  recomme ndat ions  d ea l ing wit h:
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(1) any proposed controls and restoration measures required to
achieve the  en v i r o n m c -n t a  1 and s o c i o — e c o n o m i c  o b j e c t i v e s ;  and  (2 )
s u g g e s t e d  a r e a s  of r e s p o n s i b i l i t y  b e t w e e n  Federa l , S t a te , and
loca l governments for accomp lishing and fund ing the recommended
action program . A combined acquisition program involving both
fee and easement will be needed . Where easements Ire cons idered ,
public control should be on a long-term lease basis . In defin-
ing the  a c q u i s i t i o n  progra m , proper  c o n s i d e r a t i o n  shou ld  be given
not only to those lands requiring restoration , hut also the need
for both research and administrative controls . Th~ basic intent
of the improvements should be: (1) to transform t ie s - lands  w i t h
m i n i m u m  i n v e s t m e n t  in to  a h a b i t a t  s u f f i c ie nt  to suppor t  s e l e c t e d
w i l d l i f e  s p e c i e s;  (2) to  p rov id e  a d d i t i o na l genera l r e c r e a t i o n a l
o p p o r t u n i t i e s;  and , (3) to  c o n t r i b u t e  to t h e  i m p r o v e m e n t  of the
v a r i o u s  s t r e a m s ’ water q u a l i t y  by reduc ing  tIa- adverse eff~ cts from

5 - d j T O - f l t f l t j o f l  a nd a c i d  r u n o f f .  Se l e c t i on  of sp e c i f i c  t r a c t s  and
t b  s u b s e q u e n t  a c q ui s i t i o n  and d e v e l o p m e n t  w i l l  he of l o n g — t e r m
dura t i o n , and , of neCOSS i t \ ’ , re q u i r e  irn p lem~ nt ati ~n vi  t i .  l o c a l
z o n i n g  o r d i nan c e s .  This  r e s t o r a t i o n  p r o p o s a l  would be in ~ccoid
w i t h  bo th  the S t a t e ’s r e c r e a t i o n a l p l a n  and the loca l l an d - u s e
p l a n .
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SECTION VIII - EVALUATION OF TI-hE MODIFIED BASELINE PLAN

38. GENE RA L

Subsequent to the selection of the baseline plan and the
m od i f i ca t ions  requ i red  for soc io -env i ronmen ta l c o n s i d e r a t i o n s ,
the resultant composite was again r eexamined .  This reevaluat ion
specifically sought to identify the leve l of need satisfaction
ach ieved both singly and on a composite basis and to ascertain
if any other changes were wa r r an t ed , p a r t i cu l a r l y  in mee t ing
future needs . This ana lysis attempted to improve both the per-
formance standards (need satisfaction) and the p lan ’s flexibilit y
while identifying specific areas of concern for further implemen-
t a t ion .  There are presented in the fol lowing paragraphs  d iscus —
sion concerning the  effectiveness achieved relative to the pur-
poses served .

39 . FLOOD CONTROL AND DRAINAGE IMPROVEMEN T S

V To facilitate the hydrologic and economic evaluation , the
basin was divided into 15 individua l watersheds . Of these ,
two , name ly No. 2 - Cedar Creek and No. 3 - Kinkaid Creek ,
a lready had approved p lans of improvement which were in var-
ious stages of development and thus were not reevaluated in

- . this study . The investigation for agricultura l 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 outs ide the f lood p lain which required some form of drain-

~ age improvements. Prelimina ry studies further reduced the 13
watersheds to 10 when it was found that tributary improvements
for flood con trol and dr ai nag e cou ld not be economi ca l l y justified
in the fo l lowing  watersheds : No . 1 - Lower Big M u d d y ,  and Ne . 9 -

Centra l Big Muddy , both downs t r eam of Rend Lake Dam; and No. 4 -

Lower Beaucoup Creek . Thus , the fina l phase of investigation for
agricultura l enhancement involved consideration for alleviatin g
a l l  or p o r t i o n s  of the f lood  problems on some 103 , 600 ac res  and
the we t land condi ti on of some 236 ,500 ac res , of wh ich 138 ,200
were located ou t s ide  the f lood p l a in .  The recommended p l a n  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 occ urrence rang ing from 1 to 3 years . Shown also , are the
283 miles of main channe l improvements tha t have been recommended
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as par t  of the t o t a l  agricultura l improvement . Not shown are the
734.6 miles of latera ls and sublatera ls required to help drain
the wetland acreages adjacent to the flood p lain. The p lan of
improvement as formulated will reduce the flood problems on 58,320
ac res and help dra in some 189 ,200 acres of wetla nd . Shown in
TABLE 19 are pertinent da ta relative to the number of reservoirs
and miles of channe l improvement , and acres affected in each of
the 10 watersheds. During this evaluation it was recognized that
installation of the tributary channe l improvements would have a
comparatively minor , but adverse , effect on the flood character-
istics on the main stem below Rend Lake. A joint hydraulic ana lysis
under taken by the construction agencies indicated a genera l increase
in flood-flow elevations for the more frequent floods with compar-
ative ly little effect for the rarer floods . Sh own in TABLE 20 a re
the res ults of thes e hydraulic routings . Furthermore , damag ing
effects to associated fish and wildlife populations through the
loss of stream and land habitat will result from the enhanced
agricultura l program. The Bureau of Sport Fisheries and Wild-
lief , Department of Interior , has recommended the need for miti-
gati on of these loss es , particularly by the channe l improvements.

40. LOW-FLOW AUGMENTATION

a. Initia l study fratnework. Originally , the stud y of the
low-flow regimen concluded tha t there were two types of problems
in the bas in . It was found that growth or urban centers have
tended to locate on lateral tributaries of small dra inage areas
and over time water quality and qua ntity problems have developed .
Thus , one problem invo lved the need to improve the stream ’s as-
similative capacity by supp lementing lOW flows bas ed on the then
existing State requireme nts for at-source waste trea tment. The
supp lemental flows in this case would be sufficient to support
fish and aquatic life , the State-identified stream use. The
second problem invo lved a need to maintain a minimum base flow
through a community ’s environmental area where the dema nds for
all water uses were approaching the ultimate yield capacity of
the upstream drainage area. Thes e supp lementa l flows would min-
imize the potentia l hazards to local residents from vector prob-
lems and other hea lth and social nuisances while also enhancing
the aesthetics and environmenta l aspects of the area.

b. Interim study cha nges. Since comp letion of the low-flow
regimen study ,  the State of Illinois has issued imp lementing orders
tha t now req uire a hig her level of waste treatment of the major com-
munities previous ly identified as the key load centers. Concurrently ,
construction and expansion of the Rend Lake intercity pipeline also
has induced additiona l factors tha t may directl y affect the basin ’s
hyd ra ulic reg imen. With the advent of intra-ba~~in and inter-basin
(export) trans fer of water supp l ies , a change in both the tributary
and main stem low-flow regimen can he expected. Consequently , the
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Federal Water Quality Administration and the State in particu lar
have expressed the need for  continued emp hasis  on augmenting low
flows though not necessarily from an assimilative consideration ,
but more as a q u a n t i f i e d  base f low.  Al so  c o n t r i b u t i n g  to the
problem are  the t iming  and f i n a n c i a l  aspects  involved in upgrad-
ing the t r ea tmen t  f a c i l i t i e s  and possible  opera t iona l shortcom-
ings of sewage trea tment plants , including thos e 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 ’a En-
vironmenta l Protection Agency has officia lly stated tha t the an-
a lysis and res ultant f indings contained in the or igina l s tudy does
not c o n f l i c t  w i t h  the  revised t r ea tmen t  requi rements  and u t i l i z e s
a very p r ac t i ca l approach in developme nt of supp l e m e n t a l  f lows
tha t w i l l  be r equ i r ed  in the fu ture . The re fore , the des ign  ra-
tiona le and formulation procedures previous ly used have been re-
tained. Since provision of supp lemental flows reflects a func-
tiona l interest in stream usage and vector problems , it is antici-
pated that over time , incr easing mult iple-use considerations will

~t leas t equal the volume and va lue of needs originally ident ified.

c. Leve l of need satisfaction. Evaluation of the success in
maintaining adequate s trea m flow standards invo lved a compara t ive
ana lysis of the miles of stream augmented relative to the identified
critica l reaches. The ana lysis compared the tota l miles of stream
whos e natural flows wou ld be s upp lemented to the length of stream
below the cr itical load points. Shown on Figure 2 are those stream
reaches whose na tura l low flows w i l l  be supp lemented b y re leases
from storage provided in six of the 71 reservoirs . Also shown is
tha t p a r t  of the Big Muddy River  tha t w i l l  be augmented  by releases
from the authorized Rend Lake project. Listed in TABLE 21 is the
supp lementa l s torage  requi red , and data concerning the mi les  of
stre am augmented and the range of modified monthly target flows .
These flows will enhance the recrea t ional potentia l of the stream
reaches and provide an ecology conducive to improving the present
species of fish. It should be noted tha t the formulation procedures 

-
‘

governing reservoir storage permits maximum flexibilit y in meeting
the projected needs. The base amount necessary to meet the supp le- —
mental needs for 1980 has been allocated to low-flow augmentation
as a project purpose with future conversion of dua l—use storage
phased relative to future requirements. Should the supp lemental
f l ow requirements beyond this time frame change , appropriate adjust-
me iits in s to rage  a l l o c a t i o n s  can be made w i t h o u t  a d v e r s e l y a f f e c t i n g
the p r o j e c t ’s r equ i r emen t s .
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41. RECREATION

a . Reservoirs .  Of the 71 r e se rvo i r s , s ix have been s e l e c t e d
for initial development in meeting the immediate genera l recrea-
tiona l needs . The six are : C-34, C-l6A , 7—7 , C-35 , C-7 , and C-5.
All are multip le purpose projects and are located in five of ten
watersheds studied. These six will supplement the major tourist V
and conven tion rol e be ing p lanned for Rend Lake by the Rend Lake
Conservancy Distr ic t and w ill he lp sat isfy an unme t need incapable
of be ing satisfied by the Crab Orchard comp lex, Kinkaid Lake , and
developments p lanned in Cedar Creek . Also included in this initial
phase of development is a modification to the recreationa l master
p lan for  the Corps ’ Rend Lake Reservoir. Annua l visitation tota l-
ing 3,000 ,000 user-days has been programmed for tha t project by
upgrad ing selected project-associated lands to a higher use and
requir ing additional dev e lopment of these lands for recrea t iona l
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 des ign loads , but only 85 and 53 perc ent of the year  2000
a nd 2020 needs , respec t ively. With this in mind , twe lve reservoirs-
identified by the Soil Conservation Service as having potentia l for
multi-purpose developments , but which were recommended for develop-
ment as sing le-purpose flood control pro jec ts ini tia l ly, were then
reexamined. The eva luation indicated the economic feas ibility 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 tha t these twelve reservoirs m i -
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 enla rge 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 recreationa l development.
The optimum use potent ia l of the six multip le-purpose projects
containing storage allocations for both low-flow suppleme ntation
and recreation was determined by a separate evalua t ion. The ex-
pected leve l of optimum use was predicated on an ana lysis of the
drawdown effects caused by releases for low-flow augmentation . The
resultant water surf~ ce acreage tha t would be ava ilable by the year
2020 for at least 75 percent of all historica l low-flow development
periods was used to identify the optimum use potentia l and app licable
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. Accord ing to the Bureau of Spor t Fishe ries and
W i ldli fe , reservo ir construction genera lly will support fishery of
greater value tha n it displaces and regulating cont ro l of flows will
improve the downs trea m f ishe r ies , mitigatin g the loss of upstream
habitat. Shown in TABLE 29 are the 12 reservoirs recommended for
stage-construction. Shown on Figure 3 is the recreationa l p lan recom-
mended for initial development .
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TABLE M—29

Reservoirs reconunended 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 iOO ,00c’

14—7 12,900 1,050 420,000

14—12 18 ,000 930 300 , 000

No. 15 Casey Fork Creek l5—3A 260 i00~ 0OO

TOTA L 103 ,000 8 ,060 2 ,850 ,floO
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b. Stream—re lated. The river corridors will provide the
opportunity to enjoy those recreationa l pursuits oriented pri-
marily to a natura l (primitive ) land and stream usage. Thus , a
va r iety of activities will be offered in an effort to enhance
the exper ience  of the r e c r e a t i o na l j s t .  C o n t r i bu t i n g  to the
uniqueness of the linear parkvays is the fact tha t these acre-
ages also will serve as a gateway to the basin from three other
developments having nationa l recreationa l significance. These
three are : the proposed Mississippi Rive - linear recreationa l
cor r idor , the Great River Road; the George Rogers Clark Recrea-
tion Way wh ich connects recr ea tiona l fa cili ties construc ted a long
the Mississippi and Ohio Rivers; and the Shawnee Nationa l Forest.
Furthermore , the corridors will hel p imp lement the State ’s long-
range program of connecting the developments in the Big Muddy
Basin to the recreationa l facilities located immediatel y nor th
of th i s  s tud y a rea  in the K askaskia  River Basin.  U l t i m a t e  usage
for stream—related general recreationa l activities is expected
to range between 700,000 and 1,200 ,000 , with facilities p lanned
for an initia l visitation of some 200,000 user-days a nnua lly.
The potential for stream fishing will increase some seven-fold
and approximate 88,200 user-days annually.

c. Additiona l studies required. Two specific studies are
require d in imp lementing the recreationa l p lan of improvement.
Beca use of the major  emphasis given the establishment of a rec-
reationa l and tourism indus try , a compreh ens ive p lan for basin-
wide r e c r e a t i o n a l development  is needed p r io r  to  c o n s t r u c t i o n  of
the multip le-purpose projects. The stud y wou ld p rov ide  the nec-
essary in-depth p lanaing needed to achieve the proper development
and define the relationships of the new reservoirs as satellite
to Rend Lake . The plan w~ u1d seek t i ’.  avoid unwar ran ted  duplica-
tion of facilities and services; insure site compatibility and
adequacy of development ; and establish a proper basis for zoning
the s u r r o u n d i n g  o f f — p r o j e c t  l ands .  It is e s s e n t i a l  tha t 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 recreationa l master plan. The second study pertains to
the linear stream parkways. Subsequent to establishing the acqui-
sition program , the State , togethe r with the loca l conservancy
d i s t r i c t s  and the Grea t e r  Egypt Reg iona l P l a n n i n g  and Development
Commission , sho u ld imp lement the necessary zon ing ord inances and
stream-use controls tha t will protect the resultant recreational-
environment al potentia l of the corridors. The study should also
designate which lega l entity(s) is to operate and maintain the
corr idors and create a long-range program for expanding public-
us e potential afford ed by the corridors . This latter phase can
and should be a long-range commitment tha t 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 , emp loy men t , and
personal income all depic t the fac t that the basin 1 s socio-economic
structure has been consistently be low the nationa l average in every
decade since 1930. Since the early 1960’s, the area has received
assistance under the Area Redevelopment Act and othe r simi lar pro-
grams . A r e h a b i l i t a t i o n  of the to ta l economic base  is s l o w l y  being
achieved by the infusion of various types of Federa l and State aid
programs , a s ignif icant por ti on of which provid e p lanning and con-
struction assistance . Notable examp les 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 nationa l 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
depos its , but the leve l of persona l income is still below that of
the nationa l average . This means tha t for the first time , an ef-
fective base has been achieved and that future aid programs will
have a grea ter impact in upgrading the economic structure. The
impact on the reorientation of the basin ’s economic structure cred-
itable to the p lanning and construction programs currently underway
w i l l  extend through the decade 1970-1980. Those devel opc i~e n t s  in
the modi f i ed  base l ine  pla n which are  subsequent ly a u t h o r i z e d  fo r
imp lementa tion as an ear ly action program are expected to have their
major impact on the area ’s economic structure during the 1980-1990
period . The economic stimulus tha t would be achieved during this
latter time frame would include an extension of the tourism and rec-
r ea t iona l  ind ustr y ,  the base of which was established by Rend Lake ,
K inka id Lake , and the Crab Orchard Comp lex; increased residentia l ,
commercia l, and industria l development ; and , local government in-
vestme nts in new and expa nded service facilities. These type s of
induced developments will not only assist in the continuation of
the planned econom ic growth, but will provide a greater c -mployment
potentia l by encourag ing a new , diversified , and higher paying job
structure. It is through this logica l progression of redevelopment
assistance tha t the area ’s economic structure will ultimatel y achieve
p a r i t y  w i t h  the n a t i o n .  

C

b . Additiona l p lanning requirements. During the course of
the p lan ~~ rmulat ion s tndies , it was recognized tha t there are cer-
tam aspects that could easily alter evolution of the basin ’s de-
velopment and cause substant ia l long-run deviations from the pro-
jected popula t ion and economic gr ow th. These factors specificall y
involve the basin ’s ava i l a b l e  labor supp ly and its present industria l
mix. The entire southern Illinois labor market is p r e s e n t l y d o m i n a t e d
by unskilled and semi-skilled labor and this basin is no exception.
If the projected industria l turnabout is to be achieved , i chang e i n
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the labor market will be required , with major emphasis given the
establishment of training programs to upgrade the present labor
skills . Ar ea training centers will be needed and should be
sponsored by the three local educationa l institutions , Southern
Illinois University and the Rend Lake and John A . Logan J u n i or
Colleges. The five counties mus t 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 f u l l  employment  is achi eved , t h e r e  w i l l  be a demand f o r  d e v e l-
oping a d d i t i o n a l loca l se rv ices  to meet  those  induced  needs .  This
will contribute to a more self-sustaining economy and improve the
j o b  and a l l ied inc ome f low . Concurrent ly, the five counties mus t
also update their land-use plan and provide the necessary modifi-
cations needed to realize the economic potentia l offered by the
proposed developments . Of equa l importance is the need to consol-
idate the governmental services at the loca l leve l , doing away with
the many separate politica l entities tha t are now a line d on a nar-
row functiona l basis .

c. Results of eva luation. Within the context of area re-
d~ vt-lopment , emphas is was p laced on expanding the present eco-
nomic base and improving the farmers income standing through
increased agricultura l efficiencies. If the identified leve l
o f know n needs wer e to be f ully met , the net tang ible benefit8
creditable to the required plan of improvement (structura l and
n o n s t r u c t u r a l )  would  ave rage  $24 ,844 ,400 annua l ly . Of th i s
ar~ount , ip p r o x i m at e l y  44 percent  a r e  c l a s s i f i e d  as n a t i o n a l

~enef its ~ind include the measureable monetary return expected
t t ~~ programs f o r  f lood  c o n t r o l , d ra inage , l o w - f l o w  augme n-

t a t i o n , enhanced  s t r e a m  fishing arid general recreation. These
h~~i~~fj t s  a C e reflective of the increased value in the n a t i o n ’ s
~u t p u t  of goods and se r~~ic~ s an d thus  r e p r e s e n t  the i n c r e m e n t a l
1Cpr o~’I-~ en t in t l~e- n a t i o n a l economic efficiency. The remaining
b e n e f i t s , some 56 pe rcen t , a rc  e s s e n t i a l l y  regiona l in nature
md will result from the continued reorientation of the basin ’s
economy induced by the stimulus of the recommended water-related
pr~’jt-cts . Besides these quantifiable va lues , othe r intangible
b e n e f i t s  w i l l ,  accompany the economic g rowth ;  the ou t -mi g r a t i o n
p a t t e r n  of the  b a s i n  w i l l  be reversed  and should  he l p a l l e v i a t e
t~~l p~ p~ lat ion pressures that otherwise would be exerted on
OL-arhy metropolitan areas; and , the regiona l 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 p a r i t y  w i t h  the nation , now estimated to occur somewhere
a r o u n d  the y e a r  2030.

l f lh
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43. ENVIRONMENTA L QUALITY

Within the multi-objective framework , emphasis was given the
need to enhance the quality of the ba s in’s environment . The re-
sultant nonstructura l program involved an intermix of development ,
conserva tion , and res tora t ion proposals concern ing sel ected por-
t ions of the ar ea ’s natural and cultura l resources and ecologica l
systems . The major  components were concentrated in the river bot-
toms where the grea test re turns co uld be e ffe c ted . Development of
the three linear corridors was designed to minimize or avoid future
irreversible losses to the environmenta l base. Aside from the rec-
rea t ional enhancement , the acquisition and management program fer
the corridors wilJ provide the basis for the conservation of wild-
lif e hab ita t and preservation of those sites having archaeologica l,
histor ical, or natura l aesthetic va lues. 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 . Concurrent ly, better land man-
age ment , implementat ion of zoning ord inances , and land treatment
measur es have a lso be en included as pa rt of the plan of improvement.
These proposa ls w ill have a benef icial ef fec t on the total s tream
and land ecosystems and help safeguard the natura l and cultural re- -

sources. Care was taken to avoid irretrievable commitments in re-
source use , sacrificing environmental values at the expense of
str ic t ly economic gains . In certain cases , the concept to trade-
offs was used to incure a ba lance in objectives , as examp le , re-
placing channe l improvement in the lower portion of Little Muddy
River with a linear corridor as part of the tota l system within
that watershed. In addition to these positive proposals , a pre-
liminary evaluation was made of the effects tha t the proposed struc- -

tura l improvements would have on the environment of the basin , pa r-
ticularly the fish and wildlife aspects . The Bureau of Sport Fish- -

eries and Wildlife has indicated tha t in genera l , a r ese rvo ir w i l l
support a warm water fishery of greater value than the stream fish-
ery it disp laces. Only limited stream fishing now exists due to
lack of access and unsuccessful  reproduct ion of game fish induced
by the heavy s i lt 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 developme nt should create —

a net beneficia l effect on the remaining stream fisheries , primarily
through better regulation of flows and improvement of water quality
and quantity. This improvement in downstream fishery generall y w ill -

mitigate the loss of upstream fish habitats , particularly where a
sus tained flow of good quality and quantity of water is expected to
improve the aquatic habitat. The adverse effects on the stream ’s
ecolog ical sys tem ca used by the major channe l modifications will re-
quire mitigation measures. While such measures can not he specifi-
ca lly defined until channe l design is comp leted , minimum compens a-
tions would involve bank stabilization , oxbow development , f enc ing ,

and the  use ( C f  r i p - r a p,  gab lo n s , or o t h e r  device s t o  c re te pools
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and riffles. Both the reservoirs and the channe l improvements
w i l l  d i sp lace or othe rwise h a r m  r e s i d e n t  spec ies  of wi l d l i f e
within the project areas , particularly those specificall y asso-
ciated with the river bottoms . Conversely ,  the increase in im-
poundment wa ters w ill benefit waterfowl production and improve
waterfow l hunting. The expected losses of hunting opportunities
for up land game in the flood pool areas and areas developed for
waterfowl production can generally be mitigated by developme nt
and management of other project lands and waters for maximum pro-
duction and utilization. While it is desirable to concentrate the
necessary mitiga tion meas ures locally whe re the loss es occ ur , 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 produc tion s tandpoint , in offsetting those wild-
life losses caused by the reservoirs and channe l modifications .
The prelimina ry survey of historica l and archaeolog ica l artifacts
has also indicated tha t many of these sites can be easil y inte-
grated into the development of the linear corridors and certain
reservo irs , mos t notably C- 16A . The necessary restoration mea-
sures should be included as part of the project ’s recreationa l
program. To insure proper site preservation , land acquisition
guidelines have been established for each of the four types of
Indian cultura l remains . These guidelines are set forth in
APPENDIX H, Part 1.

I
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SECTION IX - BASIN PLA N AND EARLY ACTI ON PROGRAM

44. COMPOSITION OF BASIN PLA N

The o v e r a l l  b a s i n  p lan of improvement  consists of 71 reser-
voi rs , 283 miles of main stem and 734.6 m i l e s  of latera l and sub-
lateral channe l improvement , 178 mi les  of l i n e a r  s t r e a m  c o r r i d o r s ,
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 p lan w i ll provide : (1) accelerated watershed protec-
tion , ( 2 )  flood control based on maximum contro l structure re-
lease rates of from 10 to 15 c.f.s. per square mile , (3) cha nne l
improvements to further enhance agricultural productivity, (4)
the necessary supplementation to maintain adequate stream quality
and quantity in the major tributaries , except in the lowe r Crab
Orchard Creek and the Lake and Pond Creek Watershed , (5) the nec-
es8ary low-flow augmentation to maintain a minimum base flow where
public health , aesthetic and socia l c o n s i d e r a t i o n s  so w a r r a nt , (6)
genera l recreationa l developme nts to meet the immediate and future
nceds to the fullest practica l extent , (7) p r e s e r v a t i o n  of w i l d -
l i f e  environment as protection agains t future growth intrusion in
the area ’s habitat and ecology , (8) continued upgrading of the
basin ’s economic structure with particula r emp hasis on improving
persona l income and agricultura l production efficiencies , and (9)
enhancement of the a rea ’s envi ronme nt and social well-being . In-
cluded are both structura l and nonstructura l improveme nts based on
tangible and intang ible considerations . Total cost for the b a s i n
p lan amount s to $228,870 ,000 and is detailed in TABLE 30.

45. EARLY ACTION PROGRAM

a . Factors in selection. Once the basin p lan had been formu-
lated , it was then necessary to establish priorities and identify
the most effective sequence of imp lementation . Of immediate con-
cern was the selection of those studies and programs , structura l and
nonstructura l, tha t should he considered for early action and imple-
mented during the next 10—15 years. To assure an orderly and ratio-
nal imp lementation , various screening factors were used that imposed
an order or priority and tha t recognized a project ’s tangible contri-
bution to both the nationa l and regiona l framework of socio-economic
dev el opment . There were four basic factors that were usc- d in  t h e
selection process. One was a w- ig hted ranking system with imput based
on individua l priority considerations for the m a j o r  rie -ds of recrea-
tion , agr icultural enhancement , and area redevelopment . A second fac-
tor was one of a budgetary nature reflecting an intent to hold the co’i-
hine d Federa l and State commitments to an acceptable annua l funding
level. For purposes of this analysis , it was concluded t h t  the -i r lv
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TABLE M-30

Summa ry of costs , b a s i n  p lan

A . Ini t ial Deve lopment

1. Basel ine P l a n

a. SCS Reservoirs $ 22 ,715 ,000
b. Corps Reservoirs 93,100 ,000

Subtotal , Reserv oir Cos ts 115 ,815 ,000

c. Channe l Improvement 23 ,125 ,000
d . Land Treatment Measures 3l~ 97O ,OOO

To tal Baseline Plan 170,910 ,000

2 . R e c r e a t i o n a l - E n v i r o n m e n t al Corr idors

a. Main Stem @ $9 ,200 , 000
b.  L i t t l e  Mudd y @ $3 , 500 , 000
c. Lower Beaucoup @ $2 ,600 ,000 = 15,300 ,000

Subtota l  186 ,210 ,000

3. Cedar Creek Projects 
— 4~ 052 , 00O

Subtotal 190,262 ,000

B. Comp le t ion  of Base l ine  P lan ’s R e c r e a t i o n a l Deve lopmen t  ( 1985- 199 5)

Res C-34 @ 1,375 ,000
C-35 @ 1,700 ,000
C-7 @ 1,550 ,000
C-l6A@ 175 , 000
C-7 @ 105 , 000
C-5 @ 132 ,000 = 5 , 037 , 000

C. Reservoi r Staged Construction for Recreationa l Needs (1995-2005)

Res 6-l8A@ 2 ,659 , 000
8-10 @ 2 , 969 , 000
12-1 @ 6 ,077 , 000
14-7 @ 4 ,327 , 000
l4-l2@ 3 ,611 ,000 = 19,643 ,000
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TABLE M-30 (coat ’d)
S ummary of costs , b a s i n  p lan

D. Reservoir  Staged Construct ion for Rec rea t iona l Needs (2005-2013)

Res 5-7 @ 2 , 964 , 000
6—11 @ 1,976 ,000
7-8A @ 2,254 ,000
10— 1 @ 2,757 ,000
12-3 @ 817 , 000
14- 6 @ 1,648 ,000
l5—3A@ 1,512 ,000 = _ 13 , 928 ,000

Tota l  Cos t , Basin P lan  of Improveme nt (Jul y 1970
price level) $228,870 ,000

111



~ ct i o n  p r o g r a m  shou ld  cost a b o u t  40 p e r c e n t  of t h a t  r e q u i r e d  fo r
the  t o t a l  b a s i n  p lan , w h i c h , over  a 15 year  pe r iod , wou ld  he the
e q u i v a lent  of a p p r o x i m a t e l y  $6 , 000 , 000 a n n u a l l y .  A t h i r d  f a c t o r
involved  c o n s i d e r a t i o n s  r e s p o n s i v e  to  the reg iona l g r o w t h  c e n t e r
concept  set  f o r t h  in the a d o p t e d  land -us e p lan and the capability
and willingness of loca l  i n t e r e s t s  to p r o v i d e  the n e c e s s a r y  pro-
grams to comp lement the selected projects . The fourth factor was
the  need to  ins ure a p roper  ba lance in deve lopmen t , p r o v i d i n g
those  improvemen t s  p r i m a r i l y w a r r a n t e d  f rom the i n t a n g i b l e  con-
cerns  of e n v i r o n m e n t a l q u a l i t y  and s o c i a l  w e l l - b e i n g .

b . E a r l y a c t i o n  pr o&r am .

(1) S t r u c t u r a l  and n o n s t r u c t u r a l. A p r i o r i t y  l i s t i n g
was f i r s t  p r e p a r e d  ind i c a t i n g  the  c o m p a r a t i v e  v a l u e  of the s t ruc -
tura l elements in meeting the recreationa l , agricultura l , and area
redevelopment needs . Once the relative r a n k i n g s  were d e t e r m i n e d ,
a p r i o r i t y  w e i g h t i n g  was e s t a b l i s h e d  ari d summated for each  p r o j e c t
e lement  i d e n t i f ie d . This  d e t e r m i n e d  the c o m p a r a t i v e  r a n k i n g  of
the individua l structural improver~ents . Each of the hig hly ranked
structures was then ana lyzed as to  i t s  e f f e c t i v e n e s s  in m e e t i n g
the i m m e d i a t e  n eeds , i t s c o m p a t a h i l i t v  w i t h  t1~ g rowth  c en t e r  concept .
e f f i c i e n c y  and i t s  c o n t r i b u t i o n  t owards  t he  g rowth  c e n t e r  concept .
The l a t t e r  was  i m p o r t a n t  f rom a r eg iona l s t a n d p o i n t , s i n c e  the
growth and multip l ier effects achieved would vary , particu la n y
b e i n g  i n f l u e n c e d  b y l o c a t i o n  and ext ~-n t  of r e s o u r c e  coot r o l .  Sub-
s~- qi -n t 1y ,  those n o n st r u c t u r a l  i m p r o v em e n t s  r e s p o n s i v e  to  the pres-
ervation , conservati on , and environ cienta l objectives wer~ added
and t i e  e a r l y a c t i o n  p rog ram then balanced to  s t a y  w i t h i n  the spec-
i f i e d  bud g e t a r y  c o n s t r a i n t . The s t r u c t u r a l and n on s t r u c t u r a l in-
prov -men t s recommen ded for  e a r l y i m p l e m e n t a t i o n  a r e  i t e m i z e d  in
TABLE 31 . The to ta l f i r s t  cost  is e s t i m a t e d  a t  $90 , 212 , 000. Th
b a s i n  p lan  and  those p r o j e c t s  recommended  f o r  i n i t i a t i o n  in  t~
next  10 to  15 ~‘cars a r e  shown on PLATE 4.

(2) -~t u d i e s  r : g I I i  r d .  In a d d i t i o n  to the  s t r u c t u r a l nd
n o n s t r u c t u rn l ;i~~p ect s  o f  t h e  e a r l y a c t i o n  p r o g r a m , it was c o n c l u d e d
t h a t  t h e r e  was a c o n c u r r e n t  ne ed  fo r  c e r t a i n  s u p p l e m e n t a l  s t u d i e s .
These s t u d i e s  wou ld  be of t he  type  t h a t  would  e v e n t u a l l y  l ead  to
a d d i t i o n a l a c t i o n  p r o g r a m s  a t  the F e d e r a l , S t a t e , and l o c a l  l eve l s .
Of p r i m e  i m p o r t a n c e  f r o m  the Fede ra l  s t a n d point  is the s t u d y t h a t
wou ld  define the strip mine  p r o b l e m s  and e s t a b l i s h  an  a c t i o n  p r o g r a m
de s i gned to  r es to re  the  income p o t e n t i a l  of t h e s e  a r e a s . This  pr o~~r n m
would  he l p r e s t o re  the  t a x  base  of the  C o n s e r v a n cy  D i s t r i c t s , w h i c h ,
t o g e t h e r  w i t h  the S t a t e , ar e  v iewed  as l o g i c a l co - sponsor s  of the
s t r u c t u r a l and n o n s t ru c t u r a l p r o j e c t  e l e m e n t s  in the  e a r ly  a c t i o n
prog ra m . The two studies , one concerning preparation of the basin-
wide  m a s t E r p l a n  for  r e c r e a t i o n a l d e v e l o p m e n t , and  t h e  o t h e r , e~~t a h-
lishing the recreati onnl -cnvir onmcnt Cl corridors , should be inc l uded
as p a r t  of t he  a u t h o r i z i n g  r e p o r t  p r - p a r e d  b y the  Corp s of E n g i n e e r s

112

-- —-----—~~~~~~----— 



-~ -~ - -.,-~ - - - -

~

--

~~~~~~

TABLE M-3l

Early action program , structural ~‘nd nonstruetural

Water8hed Recommended Improvement Project First Cost

Nos. 1 & 9 Stream corridor $ 9,200 ,000
Main stem Big Muddy River

No. 12 Corps reservoir C-7 20,600 ,000
Middle Fork SCS reservoirs 12-1 851 ,000

12-7A 285,000

No. 7
Lower Crab Orchard Creek Corps reservoir C-l6A 12 ,000 ,000

No. 8
Little Muddy River Côrps reservoir C-35 28,500 ,000

Stream corridor 3,500 ,000

No. 14 SCS reservoirs 14-7 1,070 ,000
Upper Big Muddy River 14-6 281 ,000

14-2 645,000

Subtotal No. 1 $76 ,932 ,000

No. 12 Land t r e a t m e n t  m e a s u r e s  1, 968 ,000
Midd le  Fork

No. 8
Little Muddy River Land treatment measures 5,796 ,000

No. 14
Upper Big Muddy River Land treatment measures 1,464 ,ODE

Subtotal No. 2 $8 6,160 ,000

No. 2
Cedar Creek Reservoirs 4~ O52 ,000

Grand Total $90,2 1 2 ,000

Percent of overall basin p lan cost 39.42
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in implementing its portion of the early action program . While
both will involve those Federa l , State , and loca l agencies having
an i n t e r e s t  in these s tud ies , i t  is i m p e r a t i v e  t h a t  the  I l l i n o i s
Depar tment  of Conserva t ion  a l so  p repa re  a supp l e m e n t a l  mm ster p lan
e s t a b l i s h i n g  the f ramework  for  long-range  r e c r e a t i o n a l dev e lo p m e n t
and p l a n n i ng .  Dur ing  the s t ud y e f f o r t , it was r ecogn ized  t h a t  man ’ s
use of the land has greatl y increased the rate of erosion and thus
the amount of sediment carried in the stream . Unfortunat ely, the re
are no sediment discharge records available to formulate an effe c-
tive action program to overcome this problem . As a partia l solution ,
emphasis has been given the need for land treatment and flood con-
trol measures . These will minimize sheet amd cha nne l erosion and
t h e r e b y d i m i n i s h  the  s t reams ’ sed iment  load .  Wha t is  s t i l l  r e q u i r e d
is the  c o l l e c t i o n  of basic data to identify known problem areas and
t h e i r  s p e c i f i c  causes . The s tud y shou ld  g ive i n i t i a l  emp ha i s  to
thos e w a t e r s h e d s  where deve lopments  a r e  i m m e d i a t e ly  con t emp la t e d .
Fur thermore , concerted e f f o r t  is r e q u i r e d  to  e s t a b l i s h  a b a s i n - w i d e
remedial prog ram;  o therwise  these  losses will continue , althoug h at
a lesser rate . It is recomme nded tha t these studies be undertaken
by the  Conse rvancy  Dis t r ic t s  in c o o p e r a t i o n  w i t h  the Soil and W~ ter
Dis t r i c t s  and supp lemented b y proper  land zoning . A n o t h e r  s t u d y  is
needed to d e t a i l  the v a r i o u s  a r c h a e o l o g ica l , h i s t o r i c a l , and o the r
c u l t u r a l f e a t u r e s  t h a t  shou ld  be p r e s e r v e d  and i n c o r p o r a t e d  in to
the v a r i o u s  w a t e r s h e d  d e v e l o p m e n t s . Because  of i t s  a c t i v e  s u p p o r t
and c o n t r i b u t i o n  to t h i s  s t u d y , it is recommended t } a t  S ou t h e r n
Illinois University undertake these additiona l inv -~ ti gations under
c o n t r a c t u a l a r r a n g e m e n t s  w i t h  the  N a t i o n a l P a r k  S e rv i c e .  The f ind-
ings should  t h e n  he i n c o r p o r a t e d  w i t h  the a p p r o p r i a t e  z o n i n g  a c t i o n
in the  coun t i e s ’ l a n d - u s e  p lan  in o rde r  to e n h a n c e  th~ socio -
environmental aspects of the basin. There is also a definite need
for  a major planning effort on the  p a r t  of l o c a l  in t r -  s t s . Imp le-
m e n t a t i o n  of the e a r l y  a c t i o n  p r o g r a m  w i l l  n e c e s s i ta t e  t U  nE eds fo r
certain studies by the Greater Egypt Regiona l Planning m d  DE v e l o p -
mr- nt  C o m m i s s i o n . At l eas t  f o u r  ma jo r  s t u d i e s  a r -  r E - q m i r e d . F i r s t ,
there is a need to  up d a t e  the  e x i s t i n g  l a n d - u s e  p lan  H y r e c o g n i z i n g
the  impact tha t the  E a r l y action program will have en t h e  p a t t -  m s

and  a l l o c a t i o n s  of s p e c i f i c  l a n d - u s e  c a t e g o r ie s  and Hy in c o rp o r a t i r ~r
the  i n d u c e d  e f f e c t s  on t i -  a r ea ’ s soc i o - e c 0 0 0 mi c  r e s ou r c e s  as w i l l  ic-
crue f rom the g m o w t h - c e n t -r  c o n c ep t .  A second ; t u d v  would va l u - E t c  t h E
e f f e c t s  of w a t e r  supp l y d i s t r ib e t  ion  systemS on the  f i v e - c o e n t v  tax
s t r u c t u r e  and i t s  d e m o g r a p h i c  p a t t e r n s . T h i s  ‘~t udv v o i m i d  de t - r m i n e
the  impac t  t h a t  t h  p r e s e n t  and  p roposed  i n t e r c i t y  w a t e r  s v 5t  -- - s h a v e
on g rowth  p.~ t t e r n s  and e s t a h l  ish the  nec s sa r y  c o n t r o l s  r e q u i r e d  f or
o r d e r l y  d e v e l o p m e n t .  These  c o n t r o l s  w o u l d  m d  ude t e c h n i c a l - n d  ad-
m~ n i s t ra t i v e  g u i d e l i n e s  n e c e s s a r y  to  b o t h  p rot  Ct th p l anned  p u b l i c
in v e s t ~~ - n t s  and to he l p s u p p o r t  t h e  - - m u n i c i p a l and i n d u s t r i a l  g rowth .
A t h i r d  s t u d y w o u l d  i n v e s t i g a t - - t he  f E - a s i h i  l i t - ’- of i n t e r c i t v  s-
c o l l e c t i o n  and t r a t -r e n t . Ther e  i~ a g r o w i n g  t -Con o-r i c i n t e r d ep e n -
dence  He t w-E-ri the communi t ~ t-5 mi nd a need t o  a v o i d  Jup l i c a t  ion  of

- services , even In -- . -t -t lng the ~t i t - s  s t r e a m  q u a l i t — - - s t - n h m rds .
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According ly ,  a study appears warranted wherein all feasible alter-
native solutions for regiona l contro l of sewage  c o l l e c t i o n  and
treatment of efflue nts are evaluated. Finally , there is a growing
need for  a r e e v a l u a t i o n  of the loca l g o v e r n m e n t a l  o r g a n i z a t i o n s .
The multiplicity of functiona l , lo ca l  governmenta l institutions
has lead to some t ax ing  and service d e f i c i e n c i t - s .  If  the n t e d e d
services  are to be prov ided , the multip licity of local government al
structures , their composition , and ability to effectively coordina t~
and be respons ive to a ll phases of participation mus t be e v a l u a t e d
and if at all poss ible , consolidation effected. In  a d d i t i o n  to  the
for egoing, there will be the need for the Conservancy Districts to
coordinate  the i r  s tud ies  for  off-project developments with t h t -  r - -
giona l p l ann ing  agency . The b u i l d - u p  tha t w i l l  logica lly occur ,
will require correlation in updating existing land-use p lans , pas-
sage of zoning ord inances ; and in-depth studies re lative to com-
munity services , jobs , industria l developments , transportation
f a c i l ities , agricultura l improvements , and those facilities de—
signed to satisfy the total spectrum of tourism and recreationa l
de mands . Ear l y comp letion will be dependent upon the priority
accorded these studies by thos e Federal and State agencies pro-
viding financial assistance throug h various grant-in-aid progra ms .
P a r t i c i p a t i o n  of such agencies  as the Economic  Deve lopment Adtnin -
istration of the Department of Commerce and the Department of Hous-
ing a n d  Urban Deve lopment is vita l if the area ’s redevelopment is
to be a c h i e v e d .
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SECT ION X - FINA NC IA L REQUIREME NT S FOR IMP LEMENT ATION

46 . COST SHARING POLICIES

The limited financia l capability of both the State and loca l
governmental entities was recognized as a ma jor factor in the
bas in ’s failure to keep pace with the nationa l growth. Conse-
quently , while responsibility for both preconstruction p lanning
and ultimate development of those projects in the early action
program has been assigned the construction agencies , current
Federa l policy concerning cost sharing requirements was also re-
viewed . It was recognized tha t s p e c i f y ing the p r e c i s e  t e rms  of
loca l  coope ra t i on  in any Federa l p r o j e c t  or c o o p e r a t i v e  p r o g r a m
is the p r e r o g a t i v e  of Congress , which  a u t h o r i z e s  the  p rog ram or
participation therein. Hence , the requirements for  loca l cooper-
ation , including cost apportionments , for any project or program
whic h may be au thor ized  by Congress may differ from the informa -
tion presented herein . Furthermore , Federal interest is heavily
involved in the early action program and requires an eva luation
of the scope of f i n a n c i a l  commitme n t s .  The m u l t i - p u r p o s e  p r o j e c t s
have been designed as satellite to , and part of a sys t em , t h a t  in-
cludes Rend Lake as its nucleus . Becaus e of this system re lation-
sh ip , the i n s t i t u t i o na l c o s t — s h a r i n g  pr ocedures  u t j l i ~~ed for  the
Rend Lake project were adopted for this s tudy  since they r e f l e c t e d
Congressiona l intent , particularly concerning area redeve lopme nt
as a p r o j e c t  purpose . A u t h o r i z a t i o n  of the  Rend  Lake  p r oj e c t  in-
dicated a Congressiona l interest and commit: :o nt to t h i s  p o r t i o n  of
~o u t her r  I l l i n o i s  t h a t  is un i que l y d i f f e r e n t  f r o m  o t h e r  w a t e r  re—
souL’ce developme nts . A ccord ing l y ,  comparable cos t assi gnments
ha-ie  been made fo r  area  redeve lopment  and othe r p r o j e c t  purposes ,
inc lud ing  l o w - f l o w  a u g m e n t a t i o n . App l i c a t i o n  of t he se  cost a l loca-
t i o n  and  a p p o r t i o n m e n t  p r o c e d u r e s  was r e s t r i c t e d  to  on l y t hose
m u l t i p l e - p u r p o s e  p r o j e c t s  where a rea  r e d e v e l o p m e n t  wa s a p r o j e c t
p u ’~’ - s o .  S ince  the  m aj o r  m u l t i p l e - p u r p o s e  p r o j e c t s  were  d e s i g ne d
w~ t~~in the  context  of a f u n c t i o n a l s y s t e m , d e v i a t i o n s  may occur
r e i a t i v e  to the cost ( a l l o c a t i o n )  l im i t a t i o n s  fo r  r e c r e a t i o n a l
en h a n c e m e n t  set  f o r t h  in S e c t i o n  9 of the Federa l ~-S ~t - r  P r o j e c t
R e c r e a t i o n a l Act , P u b l i c  Law 89-72 . This is  to  he e x p e c t e d  on a
p r o j e c t , hu t  not on a s y s t e m  b a s i s  s ince  the  r e c r e a t i o n - I l C- t u r n s
were m a x i m i z e d , bo th  f rom a need and economic  s t a n d p o i n t  w i t h i n
the s y s t e m . Whi l e  the princip les governing the need to  conse rve ,
p re se rve , or enha nce the envi ronment  have been d e f i n e d  f r o m  a
n a t i o n a l o b j e c t i v e  s t a n d po in t , the  a p p l i c a b l e  p o l i c y  for  cos t
d i v i s i o n s  has not been  e s t a b l i s h e d . S ince  p u b l i c  use  and enjoy-
ment  a r e  imp l i c i t  in the  e n v i r o n m e n t a l p rogram , the  me thod  of
a p p o r t i o n m e n t  e s t a b l i s h e d  by P u b l i c  l a w  89 - 72  was used  as  a guide-
l i n e  fo r  purposes  of t hi s  stud y.  The statute requires that no
more than  o n e - h a l f  of the s e p a r a b l e  f i r s t cos ts  s h a l l  he ~- orne
by t he  U n i t e d  S ta t e s , and tha t o p e r a t i o n , m a i n t  n a n ce , and r e p l a c e -
ment costs  s h a l l  be a n o n - F e d e r a l  r e s p o n s i b i l it y .  There  may h~
valid reasons , however , f o r  d e v i a t i o n  f r o m  t h i s  cost d i v i s i o n ,
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if the p r e s e r v a t i o n  of certain areas having unique archaeologica l,
his tor ica l , or n a t u r a l  s i g n i f i c a n c e  is w a r r a n t e d  f rom a national -

s tand point . Then , the a c q u i s i t i o n  and any necessary development -

should be a Fede ra l  cost .

47.  COST APPORTION ME NT

A d iv is ion  of f i r s t  costs  between Federa l and non-Federa l
in te res t s  was de te rmined  on a func t iona l bas is  as set f o r t h  in
ex is t ing  s t a t u t e s  and the procedures  ou t l i ned  in the p reced ing
paragrap h. Functiona l a l l oca t ions  of project costs were based
on the c r i t e r i a  app lica b le for improvements constructed under  Pub-
lic Law 566 , 83rd Congress , 68 S t a t .  666 , as amended , and the use
of s epa rab le  c o s t s - r e m a i n i n g  b e n e f i t s  method for  those mu l t i p le- -
purpose reservoirs  recommended for imp lementation by the Corps -

of Engineers . The r e su l t s  of the cost allocation and apportion- -

ment s tud y are shown in TABLE 32. The appor t ionment  should  be
considered p re l iminary  in nature and has been evaluated only to - 

-

indicate the scope of non-Federal investment required in imp le- -

menting the ea r l y a c t i o n  p rogram.  
-1
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TABLE M -32

Apportionment of costs , ea r l y action program

Tota l P r o j e c t  Div i s  i O n  o f  C o st s  ( S )
P r o je c t  E l e m e n t  F i r s t  Cos t s  ($) F e d e r a l 

_______

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
C-35 28 , 500 ,000 25~ 833 ,000 _±,~~67~~0OO

Subtotal 61 ,100 ,000 55 ,836 ,000 5 ,2h4 , )00

So i l  C o n s e r v a t i o n  S e r v i c e
R e s e r v o i r s

12-1 851 , 000 572 , 000 2 7 9 , OCO
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
2- 1  898 ,000 267 , 000 631 , 000
2 - 2  3 .154 .000 2~~ J ~~~9~~~

S u b t o t a l  7 , 184 , 000 2 , 757 , H ) H

Stream Corridors
M a i n  S t e m  Big  Muddy R i v e r  9 , 200 , 000 4 , 600 , 000 4 , 6V ; , 000
L i t t l e  Mudd y R i v e r  3 , 500 , 000 ~~~~~~~~~

-
_~~000

S u b t o t a l  12 , 700 , 000 h ,3~~L ) ,(
~f lfl

Land  T r e a t m e n t  M e a s u r e s
W — i t e r shed  No . 8  5 , 796 , 000 3 , 47 8 , 000 2 , 318 , 000
W i t e r shed  No . 12 1 , 9~~~, 000 1 , 181 , 000 78 7 , 000
W a t e r shed  No . 14 L~~ 4 , 000 ~~~~00 

_________

S u b t o t a l  9 , 22 8 , 000 5 , 537 , 000

G r a n d  T o t a l  90 , 2 1 2 , 000 70 , 480 , 000 19 , 73 2 , dt ) f l

I
I 18 
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United States Department of the Interior
—

~ 
- 

/  OFFICE OF THE SECRETARY
UPPER-MISSISSIPPI  WESTERN GREAT LAKES AREA

221 0 DEMPSTER STREET
I)ES PLAINES , ILLINOIS 60016

February 23 , 1971

Colone l C a r r o l l  N . L e t e ll i e r
D i s t r i c t  Engineer
U. S . Army Engineer  D i s t r i c t ,

S t .  Louis
2 10 N o r t h  12th S t ree t
S t .  Louis , M i s s o u r i  63101

Dear C o l o n e l  L e t e L l i e r :

Conf i rming my conve r sa t ion  wi th  Mr.  Jame s Maas , I have reviewed
the Appendix H of the Bi g Muddy Comprehensive Basin Report. I f e e l
that  the Study has c a r e f u l l y evaluated the al terna tives and
deve loped  a p lan which has s t rong  pub l i c  suppor t  in the a rea .

~h€- Bi~ Muddy Bas in  is p a r t  of the dep re s sed  area  of S o u t her n
I l l i n o i s  which has been a drag on the economy of t h e  n a t i o n .
Imp lemen ta t ion  of th i s  p lan would add impetus  to the ( ~norri c rc-v i~~ , ul

which is being gene ra t ed  by the Rend Lake R e s e r v o i r .  E v er y t h i n g
i n d u s t r y  n e e d s  is w a i t i n g  in Sou the rn  I l l i n o i s  - s t i l l  a t  ba rga in
r a t e s !

I fe e l  t h a t  t h i s  p lan  w o u l d  c o n t r i b u t e  m a t e r i a l l y to ch~ na t iona l
inc ome and s u b s t a n t i a l ly to t h e  r eg iona l  economi c d e v e l o ~- l r L n t  of
the b a s i n .

cry  t r u l y y o u r s ,

Burton H. Atwood
F i e l d  R e p r e s e n t  a t i v e
North Central Region

--.- --
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c . United States Department uF~.hc Interior

BUREAU OF MINES

Twin C i t i e s  Minera l  Supp ly F ie ld  ) f f i c e
Federal Building , Fort Sn e l l i d

Twin C i t i e s , Minnesota  f u l l

Feb rua ry  3 , 1971

Colonel Carroll N. LeTellier
Cha irman , Coordinating Committee
Depar tmen t  of the  Army
St .  Louis D i s t r i c t, Corps of Eng ineers
210 North 12th St ree t
St .  Louis , Missouri 63101

Dear Colonel LeTel li e r :

We have rev iewed Appendix M, Plan Formulation to the Big Muddy R ive r ,
I l l ino is , Comprehensive Basin Study and have no changes to suggest.

Mr. W. A. Grosh has been appo in ted  Hureau ut Liln~~ L~.aison O f f i c e r
for  Minnesota and is no longer affiliated with this office.
M r.  D . F. Kl yce of the  M i n n e a p o l i s  f i e l d  o f l j c e  11 - r e s e a t  t h e
Bureau of Mines  on t h i s  s tud y .

\‘ ery  r r e  I v ~~~

, / 4~~~á~I~~~ .
~~/ //~/

Matthew C. Si ki ch
A c t i n g  ~h i e f  

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



UNITED STATES
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NATIONAL PARK SERVICE
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IN REPLY REFER TO- 143 SOUTH THIRD STREET
PHILADEL PHIA . PA. 19106
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The eai-ly study r eco- . e ca tior i s should cal l for a.o ~/c t o r y  oh
natural areas which co ’ot ain sc ien t i f i c, ecological and eicca t -’ - at
values .

In vie-~ of the wealth uf  archeologi cal values ‘ihich st an t::e ett~ re
pre-contact pericd , adi’t onal surveys an-I arcneulC-L :Oal i .Z-mtt~~~~atiOcS

~hould he reco -: e .tled . Tho 3i~ - -odd,y River Basi~. o~~~eLi -t t — ~ 0e a--
excellent resource base fcr establishing :~ear.ingfuJ. h ist or~~-:al
ocat inuit ie s  of aborig~ cal 1 f fe  in this area j~r f cr  t~ t1~~ cc h ’:~, of
the -. rh ite  man . This is a rare o~.portunity .

~3incerely ,

~~~~~~~-LHarold I. es ra
Federal Liaison
Fede ral , Jtate i-: l r f v a t o  A~ en c ,  A : 4 o t e - - -co

-2.. 
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United States I)epartrnent of the Interior 
-

F I S H - \\I )  W I I D L I I - I -d R~ I (

2 1- I LRI A l . OF SPORT I - h S H F R U - ’~ ~N I )  ~. %I I I i i  U I-

Mpls. Area O f f i c e  - RBS
Federal Bldg. ,  Fort Snellirig
Tw in Cit ies, 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 b3lol

Dear Col . LeTellier:

I 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 progr~ n for “early action . ” The pro posed
reservoirs , together with  150 m Iles of recreational-environmental
c- rridors and the land treatment measures wi l l  g~ far in maintaining
the rich envIronmenta ’ qualities of the Big Muddy Rive r Basin . Fish
and wildlife vaiues will be maintained and the qu al ity of the area ’ s
stre am.s wil l  be enhanced . The qualIty 31’ stream fishing opportunities
wi ll  be increased . f’irthermnore , the studies outlIned for concurrent
implementation , part icularly the strip mine rehabil i ta tion study , are
both well advised and timely.

Thank you for the - - ,-po rtunlty to provide these f ie ld  leve t co ents .
T have enjoyed vor~- n~ with  Mr. Maas and your office throughout the
course of th i s  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 , Sui te  212
St. Louis , Missour i 63 141

February  5 , 1971

Your r e f :  LMSED-BG

D i s t r i ct  Engineer
St .  Louis Dis tr i c t
U. S. Army Corps of Engineers
210 N.  12th Street
St .  Louis , Missouri  63101

Dear Sir :

This is to acknowledge  r ece ipt  of the f i n a l  f ie l d  ve r s ion  of App endix

M , Plan Formula t ion , of the Bi g Mudd y R ive r  Comprehensive  Basin S tu dy .

The U .  S. Geological  Survey has reviewed t h i s  a p p e n d i x  and f i n d s  no

conflict with the information gathered in our s t ud i e s  of g round  w a t e r

and geology.

Sincerel y \‘ou rs

~~~~~~~~~~—.? ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~

Elwood R. Loesor i
Reg ional  Hy d r o l o g i s t , MCR
W a t e r  Resources  D i v i s i o n



UNITED STATES
DEPARTMENT OF THE INTERIOR

BUREAU OF OUTDOOR RECREATION
LAKE CENTRAL REGION

3853 RESEARCH PARI< DRIVE

D6427UM ANN ARBOR , MICHIGAN £8104

Big Muddy February 9, 1971

District Engineer
U. S. Army Engineer District ,

St. Louis
210 North 12th Street
St. Louis , Missouri 63101

Dear Sir:

In response to your letter of January 20 , 1971, ~LMSEI) — BG ) , we have rcview~~l
the final field version of Appendix M , Plan Formulation , to the Big Muddy River
Comprehensive Basin Stud y , Illinois , and the following comprise our formai
field comments.

While the selection of water resource d ’ ~ vlop i ’ :en1 p 1 (~~ec’ts to
serve as a base for the su I n - -~~i~ n :d (lcvelopinc ’nt of c total

tourism and recreational industry . . . “ tpage 27 , paragraph

18 e. (3)) may he a valid objective for plan formulation , this
concept was not considered in the recreational demand , supply,
and needs analysis of the basin.

The plan , as formulated , has cons ide r at Ic u’ i - i t  and if  i m p t e n-ent~~l

should support and stimulate much local activity for the hetter life .

- ‘ 

~ i n c ( - l e 1 v  sours ,

H (  ~M \ N  11. KOl-NIN ( S
Re~ io)~al I)i.~’ector

i~s ’ :7 ,~~ :~ - . . -
,

‘ - Iohn I) . ( h - i ’ i

Act in ~

—4
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U.S. DEPAR TMENT OF COMMERCE
National Oceanic and Atmos pheric Administration

\•~~ / National Weatn~r -vice Central Regio r.
Room 1836 , 601 :~~. ~2tti ~3treet
Kansas City , MIs s~~ri 

(
~ l06

February 11, 19(1

WFt2

District Engineer
Corps of Engineers
210 North 12th Stre’t
St. Louis, Missouri r 3i-~1

Subject : Big ~1uc~i~— ~iver Comprehensive Basin bt~ ny

Reference : II4SED-BG, January 20, 1971

Dear Sir:

Appendix M , Plan Formulation, 1970, has been reviewed.

The study appears to be in agreement with the national objective
for developnents res~ orisive to the enhancement of enviror-in~ rtal
quality and social wc-J-being of the basin. t al~~c meets a
regional objective wnicn requires that resources ceve~o~~ents be
aesignen to satisfy ar. equitable ~~rt of tac ~at i~~. ’ .~ nee~ s.

The prototype studies for a flood frequency recurrence intorval
of 50 years , as expressea in Section II, indicate approximately
157,~iCC acres sub oct to flooding, L~3,00O of which have .3cme ~~- - vei
of protection by reservoirs constructea or uru er  cc struct~ on.
Until such a nate as ac:itional structures are installea , alternate
methoas for reducing flood losses should contin-oc to be given
prin~ ry consiaeration . Flood plain zoning , when usod ti-i conjurctic :.
witn flooa prccfIr~; an . Iicoc forecasts . 1s an ef~’c : L : v
structural approach to attaining flood nana~j~nent cb )t~ctives.
These methods are ~~rticuJ.ar1y applicable when the benefit-cost
ratio ci~oes nut justify a public investment In floon control
structuros.

Very t ly yours ,

VER ‘ ALE XA ~R
Regional H~idrologist

- - - -
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UNITED STATES DEPARTMENT OF AGRICULTURE
SOIL. CONSERVATION SERVICE

P.O. Box 678, 200 W . Church St. ,  C1-~ao1pat~~, IllLt~~ s 61~ 21-

Fob~’uai~y 5, 1~ 7i

Colonel carroll N. LeTellier
District Engineer - LMSED-BG
U. S. Army Corps of En~ineers
210 North 12th Street
St. Leuls, Missouri o~l01

Dear Colonel LeTellior:

The Forest Service, Economic Research Sorvfco, and Soil
Conservation Service have reviewed the final ~Ieii ~~:~~~iOii
of Appendix M, Plan Formulation, for the Big Muddy Ri:oi~Comprehensive asin Study. Since this document Os
essentially the same as previously reviewed, we have LO
additional comments to make .

We appreciate the opportunity to review arid comment Dri
this final field version.

Sinc ely,

~4~~7
Howard W. Busch
State ConservatO~nist
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~
) DEPARTMENT OF HEALTH, EDUCATION. AND WELFARE

~~~~~~~~~~ R E G I O N  V

433 WEST VAN BLJR EN STREET. ROOM 7 1 2

C H I C A G O . I L L I N O I S  60607 Pu BL IC HEALTH S E R V I C E

February 5, 1971

‘1

Your Reference:  LMS ED—BG

Colonel Carroll N. LeTellier
District Engineer
St. Louis District , Corps of Engineers
210 Nor th 12th Street
St. Louis , Missouri 63101

Dear Colonel LeTellier :

Reference is made to your recent letter concerning the
final field version of Append ix M , “Plan Formulation”
to the Big Muddy River , Illinois , Comprehensive Basin
Study.

Please be advised that this office has completed a
cursory review of the above—mentioned appendix and that
we do not have comments of substantia l sign ficance
at this time.

Sincerely yours , JSanitary Engineer Director
U. S. Pub lic Health Service  

--~ -~~~~~
- - .
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FLDEPAL POWER COMMISSION
R E G I O NA L  OFFICE

blo South Canal Street, Room 1051
Chicago, Illinois 60607

January 25 , 1971

Colonel Carroll N. LeTellier
District Eng ineer
Chairman , Coordinating Committee
Bi g Muddy River , Ill., Comprehensive Basin Study
St .  Louis Distr ic t , Corps of Engineers
210 Nor th 12th Stree t
St. Louis, Missour i 63101

Dear Colone l LeTe llier :

Receipt is acknowledged of your ~
-,t

~~ t’.
- 
~.ared Jan - ~~v 20 f or w a r d i n g

the f i na l f i e l d  version of A ppendix H , Plan Formulat ion , to the Big
Muddy River , Ill. , Comp rehensive Ba sin Study.

We have r ev ieweL Appendix M and concur in  1N con t en t s .  This
concurrence is n. -~de at f i e ld  level and is nc- t to be cons t rued  as tha t
of the Federal Power Commission itself .

Sincerely vour~ - ,

- - _j~ • L ~~~~ ’ I  ~~~~~ 
¼ - . -

Lenard B. Young ~~~~
Regiona! ~- r:lneer

~ 

_ _ _  _ _



UNITED ST A T E S  OF A M E R I C A
ENVIRONMENTAL PROTECTION AGENCY

REGION V

WATER QUALITY OFFICE
33 East Con g ress Parkwa y
Chicago , Illinois 60605

Feb ruary 18, I ~71

Colonel Carroll N. LeTel lier
District Eng ineer
U. S. Army Eng ineer District ,
St. Louis
210 No. 12th Street
St. Louis , Missouri 63101

Dear Colonel LeTell ier:

The final field version of Appendix M , Plan Formula ti on , Bi g Muddy
Ri ver Comprehensive Basin Study has been reviewed. This appendix
was prepared wit h the assistance of my staff and adequately presents
the water quality management program that must be undertaken in this
basin. I would like to hi ghli ght para gra ph 40.b which summarizes how
the low flow management program can be coordinated with the expanding
program of advanced waste treatment and requires that a review of the
p roposed low flow manage ment p rog ram mu~t be unde rtaken prior to pro-
ject des i gn for the desi gna ted reservoirs. T here have been si gnificant
modifi cations in the wa ter qual ity mana gemen t prog ram s i nce thi s study
was initiated and more changes in policy and technology can be expected
prior to construction .

This study has recognized through the environmental corridor program ,
that imp rove d stream wa ter qual ity w i ll have an effec t on the bas i n
economy . I have previously addressed the issue of coordinating recrea-
tional and water quality benefi ts in my review of Appendixes N and H.
The clari fication of this issue in thr review process should facilitate
future work on the basin program .

S i ncere ly yours ,

-
, ~~~~ i~~~. /

Franc i s T . Mayo
Reg ional Director 



- ~— -----

RICHARD B. OGILVIE i_ 
- - R-\~ C . DI( 0 ~~( )N

Governor ~~

. - . - DIrec Ior

STATE OF I L l I N O I S

DEPARTMENT OF BUSINESS AND ECONOMtC DEVELOPMENT

February 24 , 1971

Colonel Carroll N. LeTellier
District Engineer
Department of the Army
St. Louis District
Corps of Engineers
210 North 12th Street
St .  Louis , Missouri  63101

Dear Colonel LeTellier:

Reference is made to your letter of January 7 , 1971 , File LM~-~ED-BG asking

for State comment on the  f ina l f ie ld  version of Appe ndix M , Plan Formulati3n

for the Big Muddy River Comprehensive Basin  Study .

The Natural Resource Developme nt Board has reviewed the report and has no

adverse comment to make at this time . However , we w i s h  to adv i se  that the
Department of Conservation will not be in a posit ion to render i ts  opinion on
this report for some three to six months .

Sincere ly ,

/ 

- 

,_/ , /( - ~ ~~
- 
~~‘~(

Ray C. Dickers :in

In t}~ New Illinois, we c xxznrmxkite~
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SECTION I - INTRODUCTION

1. PURPOSE AND SCOPE

The purpose of this appendix is to quantify the value of those
needs which require fulfillmen t if the basin is to achieve its pro-
jected socio—economic growth. The needs were evaluated as equiva-
lent to the difference between the projected , time—p hased demands
and the existing and expected supply of the basin ’s various resources.
These studies , the results of which are presented in supporting appen-
dices and summarized herein , were undertaken by individual work com-
mittees chaired by agencies having expertise in the particular subject.

2. DEMAND S FOR PRODUCTS AND SERVICES

The evaluation of the short— and long—range demands associated
with the basin ’s resources recognized that each analysis would have a
uniqueness inherent to that particular type of product or service. A
distinction was made among demands for water—related resources , land-
related resources , and soclo—economic and environmental considerations.
Included in the water—related group was the potential for providing
flood control , municipal and industrial water supply, low—flow augmen-
tation , general recreation , improvement of stream fishery , hydropower
generation , and navigation. Land—related services encompassed such
evaluations as drainage , erosion , irrigation , steam—power generation ,
hunting needs , and strip—mine rehabilitation . Socio—economic consid-
erations involved the concern for improving the area ’s economic base
structure . Fawironmental considerations included preservation or
development of archaelogical and historical artifacts , as well as sig-
nificant natural or cultural resources.

3. RESULTS OF NEED EVALUATION

Comparison of demands to both existing and potential supplies for
each type of product or service indicated that there were selective
needs within each of the resource development groups. Within this
framework , however , there were many needs , the satisfaction of which
cannot or should not be measured in purely monetary terms . This is
particularly true where developments are required to enhance either
the area ’s environo.~ntal quality or social well—being. Discussion of
those needs incapable of being quantified monetarily at this time
(intangible benefits) is presented in Appendix ~l , Plan Formulation .
These needs , for which action programs were eventually formulated ,
involved concern for : improvement to stream fishery ; preservation of
archaeological and historical artifacts; development of certain natu-
ral and cultural (environmental) resources for improved managemsnt of
wildlife habitat and rehabilitation of strip—mine areas; and conser-
vation of those areas having aesthetic and ecological value . Thus the
evaluations presented in this Appendix have been restricted to those 

~~~-- —-, - -~~~~~ .--~~~ — -- - - --~~
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need categories tha t are quan ti fiable (tangi b le) in monetary terms.
In order to establish the creditable monetary worth or benefits , a

- differen tiation was made between needs that had either a na tional or
regional significance . Those needs in the first category would con-

- - tribute directly or indirectly to the nation ’s economi c developmen t
by increasing the value of the nation ’s output of goods and services

- 
thereby improving the national economic efficiency and social well-
being. In essence , the applicable benefi ts reflect a bas ic return to
the user and/or increased value in resource utilization . The second
category of needs and accruing benefits represents an enhancement to

- the region ’s socio-economic structure that results from investments
or services made to achieve the national objectives . By defini tion ,
the val ue represents an addi tional (supplemen tal) return that would

- 
accrue primari ly to the local area once the commi tmen ts for the bas ic
resource developments are achieved. In each case, only the net worth
was derived , being computed as equivalent to the creditable gross

- value less any associated cost incurred in the realization of these
• benefits. Based on the foregoing , evaluation of the tangible bene-

-~ f its was conf ined to the spec ific needs associa ted wi th agricu lture ,
namely, flood damage reduc tions in the bottom lands and drai nage of
selected wet lands; low-flow augmentation in the interest of improv-
ing stream quality and providing a m inimum base f lo w where condi tion s
so warrant ; general recreational deve lopments required to satisf y the
unmet demands for water-related activities; and the need to further
the governmental efforts to redevelop the region ’s economic struc-

- ture. Preliminary investigations of two other remaining needs , navi-
gation and water supply , indicated that navigational channel improve-
ments were not economically justified (see Appendix G) and that suf-
ficient alternative sources exist to satisfy the projected water sup-
ply defi ciencies (see Append ix M ) .

2 
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• SECTION II - BASIS FOR BENEFIT EVALUATION

4. FACTORS AFFECTING ANALYSIS

In quantifying the worth of the goods and services to be pro-
vided , various constraints or factors were considered . The time of
need was recognized at the outset as a major factor in determining
the value of the projected needs. A time phasing was established to
differentiate between the near future (1980) and the long-term future
needs (2020), and served as a basis for discounting the value of these
needs to present worth . The geographic distribution of the needs as-
sociated wi th both water and land resources was also an in f l uen cing
factor. Control of the water regimen for the major portion of the
main stem , Big Mudd y River , w i l l  be prov ided with comple tion of Rend

- 
Lake now scheduled in 1974. Therefore, the location of various need
centers that would be considered in any plan formulation analysis dic-
tated the ~‘eed for an individual tributary watershed approach . Fur-
thermore , ~t was recognized that fulfillment of some needs could be
attained only through a systemized approach in terms of resource con—
trol while others would be influenced by specific locational consid-
erations . In evalua ting the economic worth of fu ture requiremen ts ,
estimates of needs were first analyzed as to the degree of reliability
and practicality that water-related developments can be effective .
Once the leve l of service capable of being provided was known , hene—
fi t s were then determined. In those cases where the value accrues at
varying time-phased rates , the future incremental worths were dis-

- counted to the base year , 1980, (anticipated start of project opera-
tion) and distributed as an equivalent uniform value over a period of
economic analysis , 100 years . The Federal interest rate of 5-1/8 per-
cent was used in the discounting procedure and all costs or damages

— are expressed in 1970 dollars. In determining the economic value of the
identi fied resource needs , certain governing criteria or considerations
were established. These are identified in the following paragraphs .

F 5. FLOOD CONTROL

Flood control benefits were based on an analysis of selected pro-
totype reaches , which showed the economic inadvisability of attempting
to decap itate major peak flows . It was found that the major benefi-
cial flood damage reductions would be obtained by retention of the
more freq uen t floods , par ticu lar ly  those flow s hav ing a frequen cy of
occurrence rang in g from 1 to 3 years ; furthermore , that any effective
reduction in flooded acreage requ ired a comple tely  con tro l led wa ter
regimen . This would require structures strategically located so as to
cont rol local flood runoff , rephase time of concentration , and reduce
peak flows . Success ive hydrolog ical screen ings even tua l l y  iden tif ied
the optimum plan of improvement as one that would contro l a minimum
of 25 percent of the watershed area and maintain a maximum control re-
lease ra te of from 10 to 15 c. f.s. per square mile. Flood contro l

3
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benefits were determined with the use of price standards consistent
with the “Interim Price Standards for Planning and Evaluating Water
and Land Resources ,” April. 1966, Water Resources Council , and included
the value of flood damages prevented and future increases in return
possible of attainment under the optimized controlled hydraulic gra-
dient. Where conversion of land use was involved , the additional
creditable value was discounted to reflect the degree of participation
by the land owners and a time lag for conversion and attainment.

6. DRA INAGE

Present land use , as well as soil types , was used to identify
the acreage having a potential for drainage improvements. The scope
of drainage improvement that would be made feasible by the systPm—
induced reductions of the more frequent floods was established for
each watershed , with adjustments made to recognize the backwater ef-
fects from the main stem. Provision for channel improvements was con—
f ined to those areas where sufficient lands could be benefited , on
•~~reages that would be benefited by flood reduction , and where ade-
quate outlets for drainage systems could be installed. Based on the
foregoing , preliminary screening showed that out of 661,000 acres of
inherent wetland , 236 ,500 acres have economic potential for some
degree of drainage improvement. This acreage included lands in and
adjacent to the floodplain.

7. GENERAL RECREATION

Evaluation of the outdoor water—related recreational demand util-
ized the populations of the five—county core area and selected SMSA
in both the Upper Mississippi River and the adjoining Ohio River
Basins. The analysis recognized Southern Illinois and the Big Mudd y
Basin in particular as a potential resource area for accommodating
some of the locaUy unsatisfied demands for upstate Illinois. Factors
considered in the analysis were : the time—distance travel relation-
ship of the oopulation residing within the basin ’s zone of influence ;
the impact t~’at 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 potential land use in both the Big Muddy Basin
and the recreation—market areas. In computing the recreational de-
mands , per cap ita p rticipation rates for selected activities were
app lied to portions of the population located within the zone of in-
fluence . These then were converted to recreation days, using a factor
of 2.5 activity occasions per recreation day . To this base , a portion
of the vacation travel originating outside the zone of influence was
added. This latter segment represented an impact creditable to those
people whose origin—destination travel would be directed toward seek-
ing partial or total satisfaction within the basin. Existing and
programmed resource developments have been estimated as sufficient to
accommodate about 69 percent of the 1980 demand and about 44 percent
of the year 2020 demand . While participatio n in all water—related

4
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activities is projected to increase substantiall y, those activities

1- showing the greatest increase and having the greatest impact on re-
source requirements are boating , water skiing , and camp ing.

~ 8. LOW-FLOW AUGMENTATION

Analysis regarding stream quality was based on maintaining a

-i~ 
State designated standard required for sustaining fish and aquatic
life. Six load points were identified as needing low-flow augmen-
tation to supplement the required at-source waste treatment of urban-
related discharge . A ll were located in the tributary or headwater
areas since provision for main stem contro l had been included in the
formulation of the authorized Rend Lake project. Subsequently, it
was determined that adequate stream quality could be maintained by
low-flow augmentation for five of the six major point areas , the ex-
ception being in the environmental area of Carbondale. There, hydrau-
lic studies indicated that even though the required dilution flows
could not be provided , a definite need to supplement natural flows for
the express purpose of maintaining a minimum base flow did exist. As
identified by the Public Uealth Service , this base flow is required
for flushing the stream and preventing vector problems and other
health and social nuisances from develop ing. Since this flow is not
adequate for water quality contro l , improved at-source treatment of
community ’s waste load or transfer to the Big Muddy River where ade-
quate dilution flows are provided by the Rend Lake Reservoir will be
required . Results of these hydraulic studies and functions of flow
supplementation were approved by the State of Illinois. Based on the
foregoing, the value of the storage provided for low-flow augmentation
was then evaluated as the equivalent worth of that alternative which
would most likely he undertaken in lieu of providing increased flows .

9. ECONOMIC REORILNT-~Tld\

The Big Muddy Rasin presently is substantially below the nation-
al average ir term s of personal income . An attempt has been made to
rectify this situation throug h several on-going Federal and State pro-
grams , namely , Rend lake and Kinkaid Lake. The effects of these
projects have been to stem out-migration from the region and stabilize
the economy of the basin at a somewhat higher leve l , although still
below the nat i onal average. While some of the impact from these pro-
grams have aLready been felt , nalor gains in population , employment ,

-
• and income will occur during the decade 1970-1980 . The proposed de-

velopments wh i ch * il l  he constructed during the current decade will
have their ma lor impact on the reorientation of the basin during the
1980-1990 per iod . This will permit the economy of the area to con-
tin ue its growth toward the national average . Water—rela ted develop-
ments provide a stimulus to the local economy in many ways . These
include development of the recreational industry , increased residen-
t ial , comm erLial , and industrial construction , and investment of local
government in new and expanded facilities. It is anticipated that the
present and projected programs will have a substantial effect on the
area , thus raising personal income in the basin to parity with that of
the United States.

S 
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SECTION III - NATIONAL ACCOUNT BENEFITS

10 . F LOOD CONTROL

a. General. The degree of flood contro l warranted was evaluated
for all lands in the tributary watershed as well as 19 reaches on the
main stem of the Big Muddy River. Part of the latter areas were out-
side of the area influenced by Rend Lake. A breakdown of the 84,700
acres that would be affected by flood control are shown in TABLE N-l
for each watershed . The Economic Research Service of the United States
Department of Agriculture provided projections on land-use patterns,
crop pattern s , and yields for each of the watershed studies .

b. Flood Damages. Flood damages were determined for three stages
of economi c development : (a) existing development expected to exist
at the start of the improvement (1980); (b) future development expec-
ted to exist without water resource development; and (c) future devel-
opment expected to exist with improvement. Tangible damages were de-
termined for the following damage categories: agricultural produc-
tion ; urban and scattered residences and commercial establishments;
and roads , railroads , and bridges .

(1) Soi l Conservation Service Methodology . Composite values
of damageable crop and pasture land were developed for each stream
reach studied . Basic damac’e rates for each crop , by month , were de-
veloped from data obtained by the Soi l Conservation Service planning
of similar size and type watersheds under Public Law 566. Monthly
rates were weighted by the probability of monthly flood events to ob-
tain the estimated percent damage to each crop . Damage rates consist
of: (1) the gross value of the original crop , less production cost
not yet incurred , (2) plus the cost incurred in producing an alternate
crop , less the undamaged value of the alternate crop . Damage rates
were weighted by crop distribution to arrive at a composite acre dam-
age rate for selected depths of flooding. Additional damage estimates
to roads and bridges and to sediment , swamping, and scour were deter-
mined for conditions without project from an analysis of data on in-
ventory forms . An analysis was then made to determine the amount of
damage without project construction that would be recoverable if cor-
rective measures were installed. The following data for the latter
category were furnished by the geologist and used in this determination :

Percent Recovery Years to Recover

Slight Moderate Severe Slight Moderate Severe
Sediment 10(1 7S 35 0 10 15
Swamping 100 80 SO 2 5 10
Scour 100 100 100 0 3 5

Only the recoverable port ion of the damage could be reduced by project
measures. The nonrecoverahie portion of the damage was held constant

6
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TABLE N—i

Acres Affected by Flood Control Improvements

Watershed Acres~!

Big Muddy~! 14,100
Casey Fork Creek 6,600
Cedar Creek 400
Crab Orchard Creek 4,500
Galuin Creek 5,500
Gun Creek 900
Hurricane Creek 500
Kinkaid Creek 100
Lake and Pond Creeks 1,800
Little Mudd y River ll , OO
Lower Beaucoup 9,300
Lower Cr ab Orchard 2

, ~~~
Middle Fork Creek
Upper Beaucoup 7 , hOO

Upper Big Muddy 7 , 1 )’)

TOTAL

j f I n r i u d e s  78 , 100 acre s of ex is t l op  cropland ,
,~nd idle lari~ : ::~~~~~~~: ~~ .

acres o ’ woodland , w h i c h  ~ i 11 ~ •- -~i~~r i
crop la nd -

b/ Big Muddy River floodplain downs tr ~~, .,.
Rend Lake Dam.

7 
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for each of the systems analyzed . Detailed stu’~y was undertaken in
Little Muddy and Middle Fork watersheds to determine damage reduction
benefits. In both of the watersheds , the intensity of the economic
analysis approached that used in preparing watershed work plans. Re-
duction in all types of damage was based on accepted procedures and
reflects the reduction in areas, depths , and duration of flooding, as
determined by hydrologic and economic studies. The difference between
the damage after the installation of each system of development and
that before its installation constitutes the benefit from reduction in
damage creditable to that system. Reductions in all other types of
damage (sediment, swamping , and scour; urban and scattered residences
and commercial establishments ; roads , railroads , and bridges) in the
watersheds not studied in detail were also based on relationships de-
veloped from analyzing the two watersheds where detailed studies were
conducted. The basic relationship , which appeared to best measure the
reduction in damage , was that of plotting the percent reduction in
crop and pasture damage against the percent reduction in each of the
other types of damage. The regression equation y — a + bx was used to
locate the lines.

(2) Corps Methodology. Damage to crops established by the
Corps analysis was determined by the method developed by the Office ,
Chief of Engineers, and outlined in memorandum , ENCCW—E , 30 September
1966, subject: “Flood Hydrograph Damage Integration Method of Esti-
mat ing  Flood Damages in Agricultural Areas. ’ In this method , crop
damages were separated into : losses of “direct production investments ’
(DPI ) ,  to include variable costs of soil preparation , fertilizer , seed ,
weed control , and insecticide ; and “loss of income ’ (LI), to include
fixed annual charges and expected returns to the operator. Crop acres
flooded versus percent chance of occurrence curves were developed from
area—elevation curves computed from U.S. Geological Survey sheets and
flood—frequency profiles. The average annual damage to farm sets and
other rural dwellings was based on a field survey sampling of these
developments along the main stem of Big Muddy River. The number of
units subject to flooding was developed by count of units within the
floodplain , shown on county maps published by the Illinois Department
of Public Works in cooperation with the U.S. Department of Commerce
and Bureau of Public Roads. Damages in 1970 prices to roads and
bridges , fencing and ditches , and erosion and swamping, were based
upon unit estimates of $i.-)5 , $1.60, and $1.10 per acre , respectively.

c. Flood Damages Prevented. Average annual benefits for exist-
ing development are shown in TABLE N—2 and total $1 ,166,100. Benefits
attributable to future development expected to exist without protec-
tion are shown in TABLE N—3 as damage reduction benefits of $245,000.

d. Increased Returns to Cropland. With flood protection pro-
vided , it is anticipated that the use of mor e intensive agronomic
practices and conversion of timberland will occur , resulting in in-
creased returns to land. Restoration of productivity on land pre-
viously rendered unproductive due to persistant damage will also

8 
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TABLE N-2

Average Annual Flood Control Bene f 1r’~
F.xisting Development (1980)

Dama ~‘e
Watershed !3 I t 1~~T~

Big Muddy~J
’ $ 23 ,100

Casey Fork Creek
Cedar Creek 7 , 2~) i

Crab Orchard Creek 41 ,80)
Galum Creek U , 1fl )

Gun Creek
Hurricane Creek 6J0-I
Kinkaid Creek
Lake and Pond Creeks
Little Mudd y River . ~~,

- it

Lower Beaucou p
Lower Crab Orchard
Middle Fork Creek 1~~~~0 ,~~~~~1’

Upper Beaucoup I’~~,2(l
)

Upper Big Muddy

TOTAL S . flrj

a/ Big Muddy River floodplain downstrt~arn
Rend Lake Dam.

9

L.L _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _



TABLE N-3

Annual Flood Control Benefit- s
Future Development Without Improvement

Damage
Watershed Reduction

Big Muddy~I $ 2,100
Casey Fork Creek 25 ,500
Cedar Creek 1,500
Crab Orchard Creek 8,800
Galum Creek 15,200
Gun Creek 6,700
Hurricane Creek 1,400
Kinkaid Creek 100
Lake and Pond Creeks 5,100
Little Muddy River 31,600
Lower Beaucoup 4,700
Lower Crab Orchard 2,100
Middle Fork Creek 40,400
Upper Beaucour 36,800
Upper Big Muddy 63,000

TOTAL $245,000

a/ Big Muddy River floodplain downstream from
Rend Lake Dam.

10
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~- : occur with the protection provided by the improvements. The amount of
ch anged lan d use expected as a result of reduced flooding was deter-

- ‘ ; mined for the two reaches studied in detail by the Soil Conservation

~ 
:_ Service and appropriately related to other reaches under study . Anti-

~~~ 
cipated changed land-use benefits are expected to accrue on 6,600

~& acres of f l ood plain lan d when protected by the considered improve-
~ ments. Adjustments were made to gross benefits due to changed land
I use to account for: delay in accrual , damage to higher values , reduc-
j tiorts for increased overhead and taxes , and cost of clearing and other

land preparation costs. Average annual national benefits for the
above categories for future development anticipated with project total
$1 ,893 ,200 as shown in TABLE N-4.

$ 

e. Total Flood Control Benefits. Total flood control benefits
including benefits creditable to existing development , future develop-

-
- ment without protection , and future development with protection , are

- 
shown in TABLE N-S and total $3,304,300. A more detailed discussion
of the analys is is presen ted in APPENDIX F , FLOOD CONTROL AND D R A I N A C L .

11. DRAINAGE

Channel improvement will provide drainage relief in areas with
inadequate drainage . These measures will result in greater agricul-
tural productivity from lands subjected to chronic or intermittent
flooding. Channel improvements and ditching programs will be coordi-

- 
nated with conservation agencies to assure preservation of associated

-
~ f i sh and wi ld l i fe  val ues. Yields expected to occur as a result of im-
- proved drainage were obtained from the Ohio River Basin Comprehensive

.
~~~~

• Survey where yield capabilities were related to soil types. There
was sufficient similarity between soil types in the two basins for

- correlation to be made . Individual crop yield increases , by soil
- types , were weighted with acreage of each crop to arrive at a compos-

ite yield for each watershed. (Cost data used in the drainage evalua-
tion were based on data compiled by SCS.) The preliminary hydraulic
screening reduced the area with economic potential for drainage im-
provements to 236,500 acres in the basin , which are shown by watershed

- in TABLE N-6. Gross benefits from drainage were discounted for delay
in accrual and for less than full participation . In determining the
amount of participation , consideration was given to: the average si ze
f arm unit in the benefi ted areas , amount of off-farm employmen t by
f arm opera tors , and the expectation that drainage improvements would
require considerable acreage of small holdings. In view of these con-

~1 
siderations , it was determined that the installation of on-farm drain-
age systems would be something less than that in areas of larger owner-
ships and full-farm employment. Consequently, in flood plain areas ,

- 
- ; a ten-year lag and 70 percent participation was used. In the non-flood

plain areas , a five-year lag and 80 percent partici pation was consid-
ered more appropri ate. Gross benefits were further reduced to account
for the non-project costs associated with drainage improvements. These
included the cost of installing on-farm drainage and the increased cost

11 
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TABLE N-6

Acres Affected by Drainage Improvements

Floodplain Non—floodp lain Total
Watershed acres acres acres

Casey Fork Creek 7 ,800 13 ,100 20 ,900
Crab Orchard Creek 7,200 24,200 31,400
Gun Creek 1,000 6,700 7,700
Hurricane Creek 900 4,100 5,000
Lake and Pond Creeks 2,500 12 ,300 14 ,800
Middle Fork Creek 20,700 23 ,900 44 ,600
Upper Big Muddy 10,500 11,100 21 ,600
Galum Creek 8,000 7,000 15,000
Lit t le  Muddy River 26 ,600 20 , 700 47 , 300
Upper Beaucoup 13,100 15~ l00 28,200

TOTAL S 98 ,300 138 ,200 236 ,500

14
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of overhead and taxes. In the flood plain area , an additional reduc-
tion was necessary because of the affects of flooding on the increased
productivity, This reduction for each watershed was equal to the per-
centage relationship between flood damages with and without project .
It  was considered that the are a on the t r ibu ta r ies  affected by two-
year or less frequency flood from the river would not be benefited .
Total benefits attributable to drainage improvements are shown in
TABLE N-7  by damage area and total $1 ,008,400. A more detailed dis-
cussion of the analys is is presented in APPENDIX F , FLOOD CONTROL AND
DRAINAGE.

TABLE N-7

Average Annual Drainage Benefits

Primary
Watershed Benef its

Casey Fork Creek $ 107 ,300
Crab Orchard Creek 62,100
Gun Creek 36,500
Hurricane Creek 14,300
Lake and Pond Creeks 53,300
M iddle Fork Creek 164,100
Upper Big Muddy River 212 ,100
Galum Creek 64,100
Little Muddy River 147,300
Uppe r Beaucoup 147 ,300

TOTAL $1 ,008 ,400

12. GENERAL RECREATION

For the purpose of this report , the needs and accruable benefits
in this category were limited to ten activities that are most popular
with the majority of the recreationists. These activities include
swimming , canoeing , sailing , boating , water skiing , picnicking , camp-
ing, sight-seeing, nature walks , and hiking. Three separate segments
of population were expected to generate the demand for recreational
opportunities within the basin. The first involved those people re-
siding within the basin and whose usage would be essentially confined
to day-use activities. The second segment comprised selected portions
of six Standard Metropolitan Statistical Areas (9’.ISA) located within
125 miles of the basin. The six are: St. Louis , M issour i ; Evansv i l l e
and Terr e Uaute , Ind iana; and Decatur , Sprin gf ield , and Champaign-Urbana ,
Ill inois. Demand from these 9~1SA would be generated by those resi-
dents seeking diversified opportunities for weekend trips within two
to three hours driving time. The percen tage of popula tion involved

Is 
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for each of the particular SMSA was varied ii-. relation to the time—
distance travel required. To this population base was  added the im—
pact induced by the three interstate hi ghways and two national recrea—
tional corridors that will eventually traverse the basin. In this
case, the recreationist would be engaged in vacation travel origina—
ting from beyond a three-hour driving distance . These people would be
seeking partial or total satisfaction during thefr vacation travel.
Although these vacationers will come from a very broad area , onl y those
from the upper two—thirds of Illinois , the lower two—thirds of counties
in Wisconsin , and the northwesternmost four counties of Ind iana , were
considered in this evaluation . In this parttcu1~~ part of the pper
Mississippi River Basin , there is a dearth of recreational opportuni—
ties requiring the residents to seek outs 1c~e areas for vacationing.
Based on past studies , it was estimated that ap~-roximate lv ten percent
of the unsatisfied demand in those areas would be equivalent to the
vacation travel originating therein. To be conservative . only 15 per—
cent of this so—classified vacation—type denand was considered repre—
sentative of those seeking possible r€-~ reatfc~na 1 np~ nrt in1ties in
southern Illinois and particularly, the Big .‘~uddv --asin. Based on the
foregoing , a total demand of some h ,400,000 recreational days was pro—
jected by 1980, increasing to approximately l0 , M~ C ,OOñ hy the year
2000, and reaching 15,100,000 by the year 2020. An inventory of ex-
isting and programmed resource developmen - was then completed to de—
termine the capabi1it’~ of ~~~ e 7 r o j e : t s  ri m e e t I n g  r t 1 &  time -phased
demands. The results indicated an unme t nee -~ ot some . ,000,000 rec-
reational days by 1980; 5,200 , ‘.)O bV the year 2~~O0 : ann 8,40fl ,000 by
the year 2020. General recreat~an benef its we-c eva~~~!ted as equiva—
lent to the estimated annual recreati~ r- L~v attendance times the unit
value for the type of recreational activit y (s) involved. The monetary
uni t value of benefits per recreation d~ I d  ran~-e fr~m $3 . 7 5  to
$1.50, dependent upon whether the opp~ r :-o-iIt es aro pr ’vlded by strip—
mine rehabilitation , reservoir constru-:t~~n , or environmental stream
corridor development. If it is assum e - that the hulk of demands would
be sa t i s f i ed  by a reservoir  program as ic;~1ied by the amoun t of wa te r
surface required to meet these needs , 26 ,000 acre s in 2020, the unit
value of $1.00 would be applicable . Accor~~ ng1v . the total discounted
recreational benefits (2020 needs) ,ire estL~vite~ at ~~,875 ,hO0 annu—
aily of which 41 percent or ~2 ,000,O0I) are crc tt ab Ie~ to the lqS() ini-
tial needs. Detailed evaluation of tr e foregoinc i ’~ n e m ~ented in
APPENDIX H, PART II.

13. LOW-FLOW AUGMENTATION

Low—flow augmemtalion ucti ts represent the - a l u - o~ maintaininga specified level of flov ~-uaIit y and quantit y in the rnalor tributa ry
streams . In all cases , benefits were based on the cost of the most
likely alternative that local intere s t s c ’e- i ld i dem -ra ke in lieu of the
type of service under consideration fur ne- ~~in~ the  re -i tred needs.
The one alternative for quality control acceptahie t n  the State and
most likely to be undertaken by local Ir :tor eqtc would he advanced

1I~
)
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~~~
.- waste treatment. This was one of the few alternatives with the basic

- ~ 
criterion of the equivalent service or function provided by increased

~ - fl ows; hence , it was retained and used as a basic equivalent measure
- 

. of service. The only exception was in the West Frankfort , Illinois ,
- area, where it was found to be more economical and just as effective

~. for that coimnunity to pump its treated effluent to the main stem of
- 

- the Big Muddy River where sufficient dilution flows are to be main—
. 

tam ed by releases from the authorized Rer Lake Darn and Reservoir.
- In the environmental area of Carbondale , where low—flow augmentation

is to be provided in the interest of base flow maintenance , the only
feasible alternative would be construction of a single—purpose reser-

- voir. The annual worth of supplementing stream flow for water quality
- control was based on the cost of providing the selected alternative ,

— properly discounted to the base year. In the case of advanced waste
treatment and pumping effluent , the benefits were computed as equiva—

-
~ lent to the annual cost of meeting these needs using the required in-
-~ crements of development and operational charges. These values were
- 

- based on an 8—1/4 percent non—Federal interest rate amortized over a
period of 25 years and converted , using the Federal rate of 5—1 /8 per-
cent , to uniform equivalent series for the period equal to the proj-
ect ’s economic life. The use of 8—1/4 percent interest rate for tax-

- exempt bonds was selected as the appropriate non—Federal interest rate
to reflect the generally poor credit rating of communities in an eco—

- nomically depressed area. Average annual benefits attributable to the
five load points, where low—flow augmentation in the interest of water
quality is required , is estimated at $1,072,100 annually . Benefits
creditable for maintenance of a base flow at Carbondale were computed

.4 equivalent to the annual cost of a single—purpose reservoir with staged
construction to provide the projected supplementation. These values
were derived using the Federal interest rate of 5—1/8 percent and amor-
tized over a period of 100 years. The future incremental worth , in-
cluding investment and annual operational charges , were converted to
a uniform annual series during the period of project analysis. Average
annual benefits attributable to maintenance of minimum base flow are
estimated at $1,598,800 annually. Derivation of the individual bene—

I fits is shown in TABLE N—8. Detailed explanation of the technical and
functional evaluation is presented in APPENDIX E, WATER USE AND STREAM

I QUAL ITY .
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SECTION IV — R EGIONAL ACCOUNT BENEFITS

14. NATURE OF REGIONAL BENEFITS

In addition to the foregoing benefits , developments--particularly
reservoirs required to satisfy those needs listed in the national cate-
gory--will serve as a catalyst for additional investment in the basin .
These projects will “induce ” investments 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 . In order
to quantify this induced impact , 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 in-
creased agricultural efficiencies .

15. DESCRIPTION OF EXPANSION PROCESS

A paper entitled “Reservoir Recreation and Local Economic Growth ,”
contained in the ORRRC Stud y Report No. 24 , analyzed the effects that
reservoirs have on area ’s economic structure . To measure the expansion
benefits that would result from a plan of improvement responsive to
known needs , a case study was made of the Arkansas—Missouri—Ozark area
on the White River, an area comparable to the Big Muddy Basin. The
projects involved in the case study included the Norfolk , Bull Shoals ,
and Table Rock Reservoirs , all constructed by the Corp s of Eng ineers.
This particular area includes one privately constructed reservoir ,
Lake Taneycomo, where a limited recreational industry has been in oper-
ation for over 30 years ; is within 50 miles of a large Missouri State
Park; and includes some of the same population centers in its recreation-
service areas as the Big Muddy Basin reservoir. The Big Muddy River
Basin partially or totally includes one non—Federally constructed lake ;
the Shawnee National Forest area; the Crab Orchard complex;!’ the Rend
Lake Reservoir currently under construction by the Corps of Engineers ;
and Kinkaid Lake , also a Federal—State project currently under construc-
tion . It is considered that the growth factors applicable to the exam-
ple reg ion selected from the ORRRC study are indicative of the growth
factors which will pertain to the Big Muddy Basin. The reservoirs will
act as catalysts in attracting outside dollars to the area and putting
them to work in an economically productive manner. The necessa ry capi-
tal for the moa t part comes from outside the local communities and thus
starts the process of growth , which local leaders in the area have so
long sought. The economic impact of a new water—rel ated development
makes itself felt locally in five phases:

a. Land Speculation. Once the development is completed and in
operation , land values become greatly enhanced . This enhancement re-
flects the demand for acreage that could be used for coimnercial , indus-
trial , and residenti al development .

if Lakes in this comp lex include : Little Grassy . Devil’s Kitchen and
Crab Orchard .
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b. Tourism. Growth of the recreational industry will lead to
increased employment and income in the area. The benefits will accrue
to the local economy from money spent by tourists at or near the res-
ervoirs and the additional income and spending generated by the ini-
tial expenditures.

c. Residential Development. Once project construction is under-
way, newcomers , individuals , or realtors , will levelop the area around
the lake. Real estate and local construction industries boom . Today
most of these homes are not just the vacation cabin type , but usually
are built for year—round use , by families who are attracted to the
area by new jobs as well as those who continue to live in nearby cit-
ies and who want a place of their own in or around a particular body
of water. Too, an increasing number of homes are being built for re—
tired or semi—retired coup les who move to the area for permanent resi-
dence . An examp le in the State of Missouri is the town of Branson
near the Bull Shoals , Table Rock , and Norfolk Reservoir complex on the
White River.

d. Shift in the Economic Structure of Nearby Towns. As econom-
ic development progresses , the area ’s towns begin to undergo a basic
shift in their economic structure . They will change from essentially
a dual-based economy devoted to serving small farms with low income
and a decreasing segment of the population in mining activities , to
one that is diversified and provides goods and services comparable to
urban standards. Local towns and existing businesses start needed
improvements , and new enterprises arrive and add to the revised eco-
nomic structure .

e. Construction Payroll. The construction associated with the
new developments attracted to the area introduces new payroll monies
into the area. The recipients of these new monies will spend a large
portion of their income in the local area. This process will be car-
ried on many times , with the result that the original expenditure will
multiply throughout the basin.

16. BASIS FOR EVALUATION OF EXPANSION BENEFITS

The basic unit used to measure the rate of economic growth was
the county, for the practical reason that economic statistics were
available . While the economic impact does not extend uniformly over
the county as a whole , the use of statistics for the county will tend

- to understate the actual effects of economic stimulation on the towns
in areas closest to bodies of water. Five different indices were
identified in the case stud y as reflective of the resultant growth:
population , employment , annual per capita income , annual wages and
salaries , and bank deposits. For the purpose of this evaluation , the
changes reflected in bank deposits were used as the basis to eventua l-
ly quantify the effect cf the expanded economic base that could br’
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- anticipated in the Big Muddy Basin. This indicator was used because ,
— - more than any others, it easily permitted a separation of those in—

~ - duced (expansion) benefits creditable to the current projects from
any future projects selected for implementation in this study. Ac—

- 
- cording to the ORRRC study , an average annual incremental growth in

~ 
bank deposits of 4.5 percent was found to have occurred for the court-

; 
- 

ties with water developments. This figure was based on the compara-
-

- 

- tive difference in the rate of growth for those counties that did not

~

- 
have any reservoirs , but were adjacent to counties which had one or

-

~ 
more reservoirs. In determining the total or composite value of eco-

I nomic growth , it was felt that the development due to the bodies of
1- water themselves should be limited by a time factor. This time limi-

I tation would be reflective of the fact that the economic expansion in
!: itself would start a second round of expenditures not strictly appli—

~t 
cable to the water—related developments , but somewhat secondary in na-

~ 
ture. Therefore, it was estimated that the direct overall impact

~~~~ 
would most likely last approximately 20 years. This allows a suffi-

I cient period for the initial impact of the reservoirs to occur through

~ 
out the study area. The total resultant expansion benefits , however ,

~ attributable to a plan of improvement responsive to satisfying future
needs , would have to be quantified by deletion of those values induced
by projects presently under construction . Consequently, the local
economic development benefits that would accrue to the area for the
time period 1970 to 1980, would be creditable essentially to Rend Lake
Kinkaid Lake, and other land—related developments. Those benefits tha
would result from any future action program would be restricted to
those that would accrue in the period of 1980—1990. After 1990, it wa
considered that the economic effects attributable to the man—made bod—
ies of water would cease acting as the primary economic impact encour-
aging local growth. These local development benefits were considered
to have an area—wide effect due to the relatively small size of the
study area and the nature of the area—wide economic growth , and there-
fore the benefits were not prorated to the various watersheds.

17. VALUE OF EXPANSION BENEFITS

j  TABLES N—9 and N—b present the procedures utilized to estimate
the economic benefits which will accrue to the basin as a result of tb
induced investment improvement. Bank deposits in the basin were pro-
jected on a straight line basis to 1980 utilizing the rate of growth
experienced during the period 1963 to 1968 but expressed in 1970 dol-
lars. This method of projection was used since the impact attributabl
to those water— and land—related developments presently under construe
tion was diacernable in the 1963—68 rate of deposit growth. The pro—
jected deposits for 1980 were then used as a base and the resultant
economic development impac t determined using the 4.5 percent growth
factor. This ten—year cumulative value was then discounted to deter-
mine the average annual worth over 100 years. This annual discoun ted
net worth was equivalent to $12,604,100 (see TABL F 9) and represents
a measure of incremental wealth that would accrue to the area as a
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-~ 
TABLE N-lO

-

~

-

~~ 
Derivation of Gross and Net Benefits

-
~: 

Personal Income

~
-
~~

-: Personal Income (5 counties) 1970 $934,570,000

-~~
- Total Deposits (5 counties) 1970 $265,855,000 — 3.52

— Personal Income (U.S.) 1970 $803.3 Billion
Total Deposits — $369.9 Billion 2.17

-

~~~
- Projected Ratio 1980—1990 assuming Big Muddy Region assumes pan t

~: U.S. in 2030:

3.52 — 2.17 1.35
60 — ~~~~~~~~~ — .0225 decline per year

3.295 (1980) + 3.070 (1990)

2 — 3.18 average ratio 198O—199~

Average personal income growth Big Muddy Region 1980—1990 gross
Income deposit multiplier x average annual discounted chang
deposits (TABLE N—9) a 3.18 x $12,604,000 a $40 ,100,000

Net benefits attributable to reservoir :
Gross benefits x 33 1/3 — $40 ,100 ,000 x .33 1/3 $13,400,O
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result of the expanded economic base. This increase in ~~.. 
- 

~~~~ -i

~- measure of wealth , was then translated into an annual income flow
- since changes in income reflect the totality of the induced changes
- - in the economy . This measure , personal income , is genera l ly  accep ted
~ by welfare economists as the best measure of economic benefits. The

procedures utilized to make this conversion are presented in TABLE
N-lO and are as fo l lows:

- a. The personal income to deposit ratio was computed for the ba
- sin area and the United States. Assuming that the basin achieve s par-

ity with the U.S. in 2030, the income to deposit ratio was projected
— to average 3.18 during 1980-1990.

b. The average annual discounted change in deposits , $l2 ,604,00(
- was then multiplied by the projected 1980-1990 income to deposit ratu

- 
yielding an annual discounted growth in personal income of $40,100,001

- during the one decade under consideration . This growth in personal
‘- income represents the gross benefits attributable to future deve lop-

ment . In order to arrive at a net benefit figure , it was necessary t
- separate the growth in income attributed directly to water-related de-
~ velopment and that attributable to other public and private investmenl

~ The latter investments , including those required for the five phases
- in which the economi c impact will be felt , are estima te’l tn h” twice
- the magnitude of the investment required in a ‘ vp~~ a~ 

— ‘ - - - ~~~t ’

development . Based upon this judgment consideration , it was conclude,

~ 
that for every dollar invested in a reservoir , an addi tional two dol-
lars will be invested in residential , commercial , and industrial as

- well as local public facilities. Thus , the net benefits applicable t
- future projects are estimated at $13 ,400,000 annua lly .

- 
18. CONFIRMATION OF EXP~~S10N BENEFITS

; In order to verif y the validity of the foregoin ~ - - - - - - ~

-
-

- 

arate study of the recreation-re lated industry was unde - :- ~‘.n since i ;

[ represents an important segment of the potential economic growth. If
- , sufficient water surface or reservoirs are provided to meet the pro-

- jected recreational needs , the resultant tourism impact will be sign i-
- ficant in its contribution to the basin ’s economy . The local economii
:_ impact attributable to tourism will be generated in two parts: the

~ 
income that would accrue to the local economy from the money spent h-~-- the recreationists at the reservoirs , and the value of recreation hu s
ness as a stimulus to the total local economy in term s of new jobs am
special services. To determine the wages that would accrue to the lo
cal economy from the money spent by the recreationists at the reser-

~ 
VOirs , information and study data contained in the paper entitled “Pr-
vate and Public Provision of Outdoor Recreation Opportunity,” printed

I~ 
in the ORRRC Study Report No. 24, were used. The paper contained est~
mated expenditure per person per day for visitors to specified kinds

~ of public recreational areas. For the purpose of this report , the
breakdown of costs for visitors using Federal reservoirs built by the

! Corps of Engineers and Tennessee Valley Authority was used. Of the

~ 24
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total  e s t ima ted  d a i l y  e x p e n d i t u r e  of ~~~~~ (1P~~t ) r ice  leve
report used only that portion of the cash out l ay r~ade dun n

- ~ mediately preceding the visit for food , lod ging, transporta

~ 
miscellaneous items . Reasonable c1~arges for use of equipme

- - as automobiles , boats , etc., -~qua l t o  ~1.S() (1960 f r ~ ce 1ev
~-

- deleted from the considerat i r since tl~e ~ ro~ a h l e  l o c a t i o n
- expenditures was shown to vary great1~- accord ing to the tvp
:~ visited. For the purpose of this report , on iv that percent

monetary outlay spent in or near the project ~irea ‘~a~ used .
was found (see TABLE N - l i )  t ha t  the  t ou r i s t  meri t $2 . 11 in
reservoir.  Once the expenditure by the tourist iii the gene

— was known , a division of the money spent according to the o
requirements of the recip ien t was dett-~ m ine~i . From this br
costs incurred by the business operators , it --a~ foumi that

i
~_ of the $2.11 accrued as local income . In ll)TO dollars , thi

- to $.98. These data are s u m m a r i z e d  in  T A B L E  ~c - i i .  Of the
- 

- penditure per recreationist per visit or i~~ - , S. 98 resulted
- ~ income to workers and proprie tors in the area of the reserv
- : factor together with the projected r e c r e a t i o n a l  needs were

- - to de te rmine  the ap p l i c a b l e  u1n~~I 1  a~-e ra~ e p~- i ~~C’na1 1~~ C )me

as shown in TAB Li.  ~~~- 12 .  io~ ev ei , a~ in c r e d s e  i i i  i r i c o i e  ass
- development of the t o u r i s r  i n d u s t ry  ~r~ du ct ’ s g r o w t h  in o the

of the local economy . T h i s  re l at i o n s h i p  ~ias l~~en the  s u b j e
s iderable  r e s e a r ch  . Ba -sc i ~: ;~n i e L : h n i q - I e  JC - v e l ped b y Ro
Nat han and Assoc ia tes , I n c. ,~J

’ i t  was conc 1w~e~ t h a t  for  e”
of income generated hy t oiri s~ i n  so~ : c : ~i i l 1 . . ~c~ s . an aJi

~ $1 .03 of income is gen c r at t -~i in  o L h e r  ~e c t - rs . i~tu s  , the  t
- and indirect local income attr ibii t .i~ le to recre~ tion was es

be $9,699,500. Of the tota : loca ’. ~~co;~e ~t t ri~uit at - i e to t
$1 ,552 ,000 or 16 . 3 p e r c en t  re;~r c -~c , t s  t h e  r e t u r n  on inves te
This  percent was d e r i v e d  hy as~ : ~n - ~i g  - r.e h a lf  o~ th e o’.~’ner
(TABLE N — l i , col .  3h) t O r e t u r n  on ~nvc’st ed cap i t a l  and the

_

~ 1 
ting this value monetari ly by fo11ow u~ the sarn c - iroce dure

-

~~
- above . Only one-half of the ow~-~~r ’s r~ t irn was used becaus

~~

- - the recrea t ion  i n du s t ry  con s : -~t s  ~i f ni -~,T~r i e t u r  ~iag e d  f i rm

~i of the proprietor ’s income in r e a l i t y  4~a~ e s .  ~ve rage  annua
:~ fits (i.e. excluding re,urn s to ~ i ta l ) t t~~urisn were th
-
~!-; _ to be $9,699,500 less $1 ,5~ 2~~

)I() ~ r St~, i4’ ,St)~t . ti the tot
- pansion b e n e f i t s  of $13 , 4~ I ( )  ,~h)t1 o~ t i m e d  at ’ov e ) z I ’ .~r i g r a p h

I a t t r i b u t a b l e  to e x n i ’n i i  tu r e s  of ~‘e~-r e a t  i on i  st s  a~j~ ~n In t e d  fo
This amount is  C O f l s i S t a n~ w i t ,  tho rola ti v e ir~portance of t

- the recreation in~u’tr~ in prt \ i\ c i t e d  aFCUS of si rnil a

19 . A G R I C t J I ~ I~~ - ~ !. kLLAI I I I I  B L N I F I l S

- R e g i o n a l  a g r i c u l t u r l l  h e n e f :t s  are t l . se )t~~I e f i t S  wh i c
-
~~- 

a result of the decrease in Inlcertaint-’ ascoc~~te~i ~‘.ith flo

27~~Nathan , R. R . and \ssociates , -\nialach i an I~esearch Repo

~ 
reation as an Iri duc~ : - Wash~ n~ ton , 0. C. , [)ecenH er 19(-~

- l0~ . It 511011 ~ J hO n
~

-’t  ~— d  cn~r an ~ ~ I ~‘- I i er i s a m ost i dent
I t h a t  deve loped  hv N a t h . t t i  tc ’ r co~u-~ j e s  of c i  m i  l an  si :e.
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TABLE N—12

Increase in Personal Income Generated by Tourist Dollar

IncoRe / Present Worth Present
Average Visi tor Factor Values of

Tear Annual Visitor Day. ($.98 x Col 1) 5 1/82 Income (Col 2 x Col 3)
(1) (2) ( 3 ) ( 4 )

1980—1990 2 ,800 ,000 $2 , 744 ,000 .779 $ 2 ,137 ,600

1990—2000 4 ,400 ,000 4 ,312 ,000 .473 2 ,039 ,600

2000—20 10 6 ,000 ,000 5 ,880 ,000 .287 1,687 ,600

2010—2020 7 ,600 ,000 7 ,448 ,000 .174 1,296 ,000

2020—2030 8,400 ,000 8,232 ,000 .105 864 ,400

2030—2040 8,400 ,000 8 ,232 ,000 .064 526 ,800

2040—2050 8,400 ,000 8 ,232 ,000 .039 321 ,000

2050—2 060 8,400 ,000 8 ,232 ,000 .024 197 ,600

2060—2070 8,400 ,000 8 ,232 ,uOO .014 115 ,200

2070—2080 8,400 ,000 8,232 ,000 .009 74 ,100
$ 9 ,259 ,900

Year. (to convert above decade. into 100 years) x 10
Cu.ulative direct increase in personal income $92 ,599,000
Interest and awortization factor (100 years @ 5 1/82 interest) .0516
Average annual direct increas, in personal income $ 4,77$,100
Income multiplier 2.03
Average annual direct and indirect increase in personal income $ 9,699,500
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and other aspects of the food and fiber production. With the decline
in risk, there will be a corresponding rise in capital outlays for
farm improvements , fertilizers, and machinery which will increase pro-
ductivity and give rise to a growth in local agri—business. The value
of this benefit category has been estimated as equivalent to ten per-
cent of th. creditable worth for flood control and drainage improve-
ments. Total agricultural—related regional benefits are thus esti-
mated at $431,300 (see TABLE N-13).

TABLE N-13

Agricultural—Related Induced Benefits

Watershed Benefits

l&9 Big Muddy $ 2 ,300
2 Cedar Creek 900
3 Kinkaid 100
4 Lower Beaucoup 2 ,700
5 Galum Creek 31,100
6 Upper Beaucoup 65,900
7A Crab Orchard Creek 24,700
lB Lover Crab Orchard 600
8 Little Muddy River 58,800
10 Hurricane Creek 5,300
11 Lake and Pond Creeks 18,700
12 Middle Fork Creek 68,700
13 Gun Creek 13,600
14 Uppe r Big Muddy River 92 ,500
15 Casey Fork Creek 45,200

TOTAL WATERSHED $431 , 300

28



SECTION V — SUMMARY OF BENEFITS

20. SUMMARY OF BENEFITS

Total average annual benefits creditable to the various watersheds
and the basin are estimated at $24,618,400 and are detailed in TABLE
N—14. Of this total 44 percent are classified as national benefits and
include flood control, drainage, and low—flow augmentation, and general
recreation. These benefits increase the value of the nation’s output
of goods and services thereby improving the national economic efficien-
cy. The remaining benefits, 56 percent, are essentially local and viii
arise as this underdeveloped region’s economy expands in response to
the stimulus of new water—related projects. This stimulus will occur
directly from the growth of new activities as well as investment which
is induced into the area. Other intangible benefits which have not
been quantified will accompany the economic growth of the region. For
example, the out—migration pattern of the basin will be reversed and
therefore ameliorate the population pressures in nearby metropolitan
areas. In addition, the entire U.S. economy, particularly nearby met-
ropolitan areas, will benefit from the increased demands for goods and
services emanating from the expanded economy of the Big Muddy Basin.
Finally, new projects will provide the supplemental stimulus to the
present ongoing investments necessary to allow the basin’s economy to
approximate parity with the nation.
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United States Department of the Interior

~~~
9 OFFICE OF THE SECRETARY

UPPER-MISSISSIPPI WESTERN GREAT LAKES AREA
2510 DEMPSTER STREET

DES PLAINES, ILLINOIS 60016

January 14, 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:

I have reviewed the revised version of Append ix N, Bene f i t
Evaluation, to the Big Muddy River, Illinois , Comprehensive
Basin Study. The Appendix ref lects  the reevaluat ions and
revised interest rates and has been approved by the Coordinating
Coimnittee. I believe it adequately portrays the benefits
which can be expected by adoption of the plan.

Ver truly yours ,

Burton U. Atwood
Field Representative
North Central Region
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United States Department of the Interior
BUREAU OF MINES

Tw in Cities Mineral Supp ly Field O f f i c e
Federal Building , Fort Snelling

Twi n Cities , Minneso ta 55111

February 5, 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 the f ina l  f ield versions of Append ix  H , Pa r t 2 - General

Recreation and Appendix N - Benefit Evaluation of the Big Muddy Rive r ,

Illinois , Comprehensive Basin Study and have no changes to suggest.

Very truly yours ,

~~~
-

Matthew G. Sikich
Acting Chief
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UNITED STATES
DEPARTMENT OF THE INTERIOR

NATIONAL PARK SERVICE
NORTHEAST REGION

143 SOUTH THIRD STREET
IN REPLY REFER TO: PHILADELPHIA. PA. 19106

L7l~.23

~ a(cP ) Janu ary 15, l~ 7l

Colonel Carroll i~. L~Te1l!er
~~strict Engineer
Cha1r~aan , Coordinat i ~~~ Co ‘ ,;~ittee
5it . Louis District , Corps of Engineers
210 North 12th street
~t .  Louis , ~:i ssouri 63lC~l

Dear Colonel LeTellier:

I h ave revi.eved. A~pend~ :. ii - Recreation a’~~ A ppendix ~T - ~ conomic

evaluation , 3i~ t~uddy Rive r Co”prehensive Basin ~tud.y . I have rio

eo~raents on &ther ~~~~~~~~~

~i~i cerely j ours ,

i-i~1
Haroid I .  Lesse~r.
Federal L !aison
Ferl eral , ~3tate ~ Pri vate Agen cy ~ ss~ 5tance

~~~~~~~ 
_ _ _  

- 

j
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United States Department of the Interior
C I~ 51~~ PLY 510~~~~ 51 TO

HSH AND WILDLIFE SERVICE
BUREAU OF SPORT FISHERIES AND WILULIFF

. A r ea Off ~c e -  Piv .~~~BS

Cities , Ni .nnesotr 55~ L

J~nuary 19, 1971
AIR : A1L

-~T.. Carroll i. • LcTc I er
Tistrict En~ Lneer
U. S. Army Enj dnee i Di~~~r. et
St. U)uis

210 Nort h l2Ln Jtreet
St.  Louis , ~icsouri o~~ 0.

De ar Colonel LeTclli -r :  Your Ref . : I2~~ES-BG

The fo l I .~~’1n infoi~~-~i in is provided n response t : your Jor iuar~’
7, 1971 requcst 1’Dr f : ~~ld level conuients on Append x ~ , l~ene~~ t
L?valuation, ;kiddy ~~ver Co nprehensive B~isin Study , Illinois .

Sect. i ‘- , :‘r -~ -r ’ jo . (~ cs ~il ts of ~c . i  ~~r uot  on t~c Aj  ~c~ dlx
0 ~t t . cr~ nr~ certain ito r c a~ :b i ~ u i’ ‘seTh . oj an tif ied

c t:.,~ ( 1 nt aii~~ib 1 e ‘ocneo:ts) o’ic. ‘
. Thu r vci~c:~t t

stoca .~ L.i e:~ jr ,f ~e ~crThe~ ~te~ s ~~~~ ~rc to be late r
- ~~sented n Al ~enO -~ :, T i n  ~-or~u~~- o i  ri. Toe stre ar fishery bene f it s

C

~

. c m Vt c i  t t ’ ;  ~•r~ ject in  -~r .  TorCenco n ’ i October 27, 1
- U L ~ ~~. - I u1u :~lle n-~tuoe . ~ere f re , . L  :u ,~est t~~nt

ror bcr~~.i ts n t l  . u t~ in provr0 ctre c~ fi~ hc i- - be treated ri~tan ;~bie ho nef i  L , us ni~ tne .~onetary Va. uc.~ ~rev ous y supplied l
~ ::

I: :ure~ o of’ S ort I her es o~ d U~ id l ~~~c .

.1 ~~ O , j f l~~~~f I~~ ~~
, ~ . l n c i E 2 s o ~~~~~~~~~ 1~O Or 

~~,

t-~c I~:i.. u n  - ‘t~~’~~ ot ~ 1 ’o r c :

P t ~ r~~ ~ ~~~~ Oct t u t  i’ v Oed , it  is a t~ cipateo that t - e  use of
n~ re Intensive o~r n o n L c  practIces and c - r ~.re rs~ n of t ’  ~ ei d u 1.
~ccur , rc. t~ n - ri ‘ ncrensed returns tc crid. ‘ Conver sJ~~., ~~. t i  bc:-
l and ( t T  o cu ture ) entails  an alnost certain loss of ~ I i C l I f c
~r ’c t~it , t- a t ~cr ~~ th ‘~ttend~~ t :oses of ther natural value s,

Il c’.ud~ n l  f r r ~~r t , c sO c t ic  and flood detention values . Therefore ,
c i un o  n T t  .ccec.~-~~ 

1 

~ f ; L l n w  that conversion of t~~ Ler 1 and w~ 11 a it ~-
‘~~t~ c a H v  re- cult j r  ncreased re lu :ms to land . Acc or dJ r i~~ ’,-, t Is
su~ ;2 stoc ~ that Tah~c .~~1 (Annu c.  T - : od Contr ;l  f l en e f it s )  be rc-cxa ’oine~i

-~~

- ~ 
p ! ~

0 Ii 0 1 —n.

‘I

_______________ —- - — — — -  - - -—~~~~~~~~~~~~ - - — -  - --~~~~~~ ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ - —~~~~~~~ --——~~~~~ - ~~~~~~~~~~~~~~~~~~~~
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and the indicated benefits adjusted downward to reflect this
consideration.

We a1 preciate the opportunity to provide the field level review
comments.

Sincerely,

Donald B. Vogtman
Supervisor

4’ 
— - -  ~~~~~~~~~~~~~ . _________ 

_ . —
~~

-—
~~~~~~~~~~_



DEPARTMENT OF THE ARMY
-~~~~~~

ST. LOUIS DISTRICT, CORPS OF ENGINEERS
• 

IN •~~~~
.

LMSED-BG 22 February 1971

Mr. Donald B. Vogtman , Supervisor
Fish and Wildl ife Serv ice
Bureau of Sport Fisheries and Wildlife
Federal Building , Fort Snell ing
Twin Cities , Minneso ta 55111

Dear Mr. Vogtman :

This is to acknowledge rece ipt of your letter , dated 19 January 1971 ,
furnishing the Coordinating Committee your agency ’s comments on Appen-
dix N, Benef it Evalua tion , Big Muddy River , I l l inois , Comprehensive
Bas in Study .

As noted , the tangible benefits furnished by your office relative to
stream f ishing , have not been incl uded in th is append ix .  It was fel t
that since the major portion of benefits creditable to the establish-
ment of the recreational-environmental corridors were of an intangible
nature , any discuss ions of the app l icable benef its should be treated
in toto and therefore were included in Appendix M.

It is acknowled ged that conversion of timberland to agricultural usage
will result in certain losses to existing wildlife habitat and other
natural values , including forests , esthetics , and flood detention val-
ues. In evaluating the increased returns to cropland , it is signifi-
cant to note that this potential adverse effect was kept to a minimum
in the plann ing effo rt and only 6,600 acres are envisioned to be con-
verted throughout the total basin. As is noted in Appendix K , the
changed land use is an incidental result of flood control , gener a l l y
coning from small areas of pas ture , forests , and idle land. Your con-
cern , however , was subsequently reflected in the trade-off detailed
in Append ix M , where in proposed drainage improvemen ts for agr icul tural
enhancement in the Little Muddy Watershed were deleted in favor of es-
tablishing a recreational-environmental corridor initially dedicated
for fish and wildlife conservation and enhancement . As a result , this ,
plus other modifications for environmental improvements and social well-
being purposes , have resulted in a balanced plan of improvement respon-
sive to the total spectrum of needs .

Sincerely yours ,

ARR N. LeT ELLIER
Cob e , CF.
Dist  Ct Engineer
Cha i rman , Coord inating Committee
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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: U{SED-BG

District Engineer -

St. Louis District
U. S. Army Corps of Engineers
210 N. 12th Street
St. Louis, Missouri 63101

Dear Sir:

This is to acknowled ge receipt of the final field version of Appendix

N , Ben e f i t  Eva lua t ion , of the Big Mudd y River Comp rehensive Basin
Study. The U. S. Geological Survey has reviewed this append ix and

finds no conflict with the information gathered in our studies of

ground water and geology .

Sincerely yours ,

Elwood R. Leeson
Regional Hydrologist , MCR
Water  Resources Divis ion

~lIkIiI___ I_ 
~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ i l l  i r I V f l 1 -

~~~r ~rl0 .. lfiI ll 1 J 1 t I ,~ 01rI — — -
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UNITED STATES
DEP ARTMENT OF THE INTERIOR

BUREAU OF OUTDOOR RECREATION
0~ LAKE CENTRAL REGION

3853 RESEARCH PARK DRIVE

D6427UM ANN ARDOR , MICHIGAN 43104

Big Muddy
February 5, 1971

District Engineer
U. S. Army Engineer District ,

St. Louis
210 North 12th Street
St. Louis, Missouri 63101

Dear Sir:

In response to your letter of January 7, 1971, we have reviewed the final field
version of Appendix N , Benefit Evaluati on , to the Big Muddy River Comprehensive
Basin Study, Illinois , aixi the following comprise our formal field level comments.

This office , with the cooperation of an interagency Recreation
Committee, developed the recreation demand , supply , and
needs analysis for the basin and we do not question the general
recreation benefits shown in Append ix N. We believe they are
reasonable. Nevertheless , in a study such as this it does appear
presumptuous for recreation to attain preeminent rank among
the primary or national economic benefits .

In the ninth line of paragraph 12 on page 16, change “lower two
thirds” to “lower two tiers . ”

Sincerely yours ,

ROMAN H. KOENINGS
Regional Di rector

By: -

/ ~‘?... 7 ’J  , n -~~~~~~~~~ !..

~~~~~~~ H. Myers
Acting 

—- --— -— ---------- - - — ~~~~
- — --- 
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~~~~~~~~ U.S. DEPARTMENT OF COMMERCE
National Oceanic and Atmospher ic Adm lni.trat ~on

\,, ,,,/ National Weather Service Central Region
Room 1836 , 601 E.  12th Street
Kansas City, Missouri 64106

February 5, 1971

WFC2

District Engineer
Corps of Engineers
210 North 12th Street
St. Louis, Missour i 63101

Subject: Big Muddy River Comprehensive Basin Study

Reference: U4SED-BG

Dear Sir :

Appendix N , Benefit Evaluation , has been reviewed and I have no

comments on this phase of the study.

Very uly yours,

Regional Hydrologist
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UNITED STATES DEPARTMENT OF AGRICULTURE

SOIL CONSERVATION SERVICE 
______ -- __________________

P.O. Box~~ 7~ , 2- ~~~~W . Chu rch St., Cham~~iJ i. , Illinois 61820

January 20 , 1971

Col ~iiei Carr ll U . L~ Tellier
iiistrict Engineer - I~~ ED-BG
U . 3, Ar~:1y Corps -~j . En;~1iiue rs
i-l0 North 12th Str~~ t~Ut ,  Louis , Miss ~i 1 ~iUl

Ucar Colonel LeTellier :

2cc Forest r-~cLc~- , Ec~ nosd c Rcs~~~~-:c ~~- ;~~~~~~~~
-
, ani Sc-il

Can servaticn 3er1:lc~ havc rei~ ewe c icc: fL~ aL  2ie~ J version
cf Appendix N, Benefit Eva1uati~ r~ fc- r :n~ UU~ ~Ld~ y River
Comprehensive basin Study . Since this ~~s:ent is
essentially the same as previously I0 cV .Lcw ~~~~, we have no
additional coIrE~ents to make.

~
-[-

~ appreciate the o r t~~iit~r to rc~—i -w ar~s comment onthis final fiel-i version .

/
/~ (I’ ( 

- 
/

0 Bu: - 
-

~~~~~~ C S~~ 1 I ~t i ~~ uj t .

I
V - -  - - -- _ _ _ _ _ _ _
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DEPARTMENT OF HEALT H. EDUCATION. AND WELFARE

/ REGION V
433 WEST VAN SUREN STREET, ROOM 712

CHICAGO. ILLINOIS 60607 PUBLIC HEALTH SERVICE

February 5, 1971

Your Reference: LMSED—BC

Colonel Carroll N. LeTellier
District Engineer
St. Louis District, Corps of Engineers
210 North 12th Street
St. Louis, Missouri 63101

Dear Colonel LeTellier :

Reference is made to your recent letter concerning the
f inal f ield version of Append ix N , “Benefit Evaluation”
to the Big Mud dy River , Illinois , Comprehensive Basin
Study.

Please be advised that this office has completed a
cursory review of the above—mentioned appendix and that
we do not have comments of substantial significance
at this time.

Sincerely yours,

Sanitary Engineer Director
U. S. Public Health Service

L - _ _ _  _  _ _ __ _ _ _ _ _ _ _ _ _ _  _ _ _ _  _ _ _ _ _ _ _ _ _ _ _ _
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FEDERAL POWER COMMISSION
R E G I ON A L  OFFI CE

610 South Canal Street , Room 1051
Chicago , Illinois 60607

January 13, 1971

Colonel Carroll N.  LeTellier
Chairman , Big Muddy River , Ill.

Coordinating Committee
District Engineer
St. Louis District , Corps of Engineers
210 North 12th Street
St. Louis , Missouri 63101

Dear Colonel LeTellier :

Receipt is acknowledged of your letter dated January 7 enclosing
the final field version of Appendix N , Benef it Evaluation , to the Big
Muddy River , Illinois, Comprehensive Basin Study. I have reviewed
this repor t with much interest and have some reservations with regard
to the discussion of regional benefits . As I have stated in our meet-
ings , these regional benefits are what used to be known as secondary
benefits in some circles. Complete treatment of such benefits should
take account of the fact  that they may be garnered at the expense of
other segments of the economy or other regions . The effor t  should be
to arrive at a net benefit applicable to the proj ects in question .
This does not seem to be recognized or mentioned in the treatment of
regional benefits .

Nevertheless , I have no objection to the inclusion of regional ben—
ef its if in other appendices of the report the benefit—cost ratios are
clearly set out for national benefits alone and , if it is then d~ emed
desirable, another benefit—cost ratio can be drawn on the basis of
national plus regional benefits . However , these regional benefits must
be clear ly defined as those which might accrue to the region in question
at the expense , at least in par t , of regional benefits tha t might be
reaped elsewhere through an alternative investment.

Sincerely yours ,

Lenard B. Young
Regional Eng ineer 

- V- - -V—— - -V V— -V - - -V~~~~~~~~ 
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UNITED STATES OF AMERICA
ENVIRONMENTAL PROTECTION AGENCY

REGION V

WATER QUALITY OFFICE
33 East Congress Parkway
Chicago , Illinois 60605

January 22, 1971

Colonel Carrol l N. LeTellier
District Engineer
U. S. Army Engi neer District ,
St. Lou i s
210 North 12th Street
St. Louis, Missouri 63101

Dear Col onel Lelellier:

The final field version of Appendix N , Benefit Evaluation , Big Muddy
Ri ver, Illinois Comprehensive Basin Study, has been reviewed . Since
there has been input by this agency into the appendi x through review
and revisions of previous drafts , I concur in its approach to the
analysis of benefits from l ow-flow augmentation recognizing that
there must be a full evaluation of the water quality management
program at the time any project studies are accomplished.

However, the final version of Appendix H, states that part of the
recreational benefits will be generated by the use of the stream
corridors and footnote C to Table N-l4 also recognizes this. Since
the benefi ts from flow augmentation in this basin are realized through
fishery and recreation users , I feel it is relevant to caution that
there may be some overlap of benefits. Thi s issue will hopefully be
clarified through the new procedures being prepared by the Water
Resources Council and its application in project design will clari fy
this issue .

Sincerely yours ,

7 1~~ ;. ,~Francis T. Mayo
Regional Di rector 

---- - V - V - -V ~~~~~- --  -~~~-V - - -’- - — - --
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RICHARD B. OGILVIE RAY C. DICKERSON
Governor ‘
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- - .  Director

STATE OF ILLINOIS

DEPARTMENT OF BUSINESS AND ECONOMIC DEVELOPMENT

February 11 , 1971

Colonel Carroll N.  Le Tellier
District Engineer
Department of the Army
St. Louis District
Corps of En gineers
210 North 12th Street
St. Louis , Missouri  63101

Dear Colonel LeTellier:

Re fe rence is made to your letter of January 7 , 1971 , File LMSED-BG asking
for State comment on the final field version of Appendix N,  Benefit Evaluation ,
for the Big Muddy River Comprehensive Basin Study.

The Natural Resource Development Board has reviewed the report and has no
adverse comment to make at this time . However , we wish to advise that the
Department of Conservation will not be in a position to render its opinion on
this report for some three to six months .

Sincerely , 
-

—:1 /
/

~~~~ 
(,7 ,

Ray C. ~bickerson

In t1~~Newflhjnc~~wecxxxxnnx,&ge~
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