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SECTION 1 - INTRODUCT ION

1 . AUTHORITY

The B ig Muddy River Comprehensive Basin Study is one of the origina l

Type II studies selected by the Interdepartmental Staff Committee of the

Ad Hoc Water Resources Council. These comprehe nsive bas in stud ies were

p lanned to serve as the basis for authorization of specific projects and

groups of projects. Subsequent ly , with the establishment of the Water

Resources Council by the Water Resources Planning Act (Public Law 89-80),

the administration and review of this study was p laced under the Council’s

jur isdiction. It is the function of this Council to encourage the conserva-

tion , development and use of the water and land resources of the United

Sta tes , with the Federa l Government , States , localities and the private

sector , all working in concert.

2. PURPOSE

‘ The purpose of this report is to present a comprehensive plan of develop-

ment that will provide fo r the bes t use or the combina t ion of uses o f wa ter

and land resources to meet the short and long-term needs of the basin. Speci-

fic objectives of the study made for this report were :

n , To determine the future direction and magnitude of the basin ’s

economy at  selec ted points of time ;

~h. To Id ent ify the demands for water and land-related prod ucts and

services required to sustain the projected economy and maintain the area ’s

socio-env ironmental well-being ;

c. To develop possible solutions to meet these needs ;

1
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d. To f o r m u l a te  the  p r o j e c t s  and p rograms  r e q u i r e d  to  s a t i s f y the

immediate and long-range needs ; and

To select the optimum p lan of dev e lopment bas ed on engi neer ing

feasibility, economic justification , and socia l considerations

3. SCOPE

This  r epo r t  p r e sen t s  a genera l appra i sa l  of the bas in ’s o v e r - a l l  wa te r

and land resource potentia l based on the indentifiable needs and soclo-

e n v i r o n m e n t a l  cons ide ra t i ons . The recommended p lan of improvement  estab-

lishes a coordinated basis for the action programs of both Federa l and non-

Federa l interests and serves as a common guide for future p lanning . Senate

Document No. 97 , 87th Congress , 2nd Session , vt
~olicies Standards and Pro-

cedures In the Formulation , Evaluation and Review of Plans For Use and De-

velopment Of Water and Re lated Land Resources ,” was used as a basic frame-

work in study ing and p lanning basin developments. Specific areas of invest-

igation inc luded :

a . Economic survey showing past trends and future projections of popu-

lation and economic growth indicators such as emp loyment and persona l income ;

h . Flood pr&.lems and their solution in the tributary watersheds and

the headwater areas of the Big Muddy River above the Rend Lake Dam , present ly

under construction ;

c. Current and projected municipal and industria l water supp ly require-

men ts and the ac tion progra ms cur ren t ly unde rway to meet these needs ;

d. Current and projected target flows and the action programs required

to maintain acceptable quality standards for the major tributary streams .

2
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e. Need for  p r o v i d in g  h y d r o e le c t r i c  power g e n e r a t i o n  a n d / o r  mine-

nout h , a t  s i t e  power g e n e r a t i o n ;

f. Potent ia l and feasibility of improving Big Muddy River and Beaucoup

Creek for modern barge transportation ;

g. Recreationa l needs of the Basin and measures to meet these needs .

h,  F i sh  and w i l d l i f e  conserva t iona l r e q u i r e m e n t s  and the  effects or

resource  deve lopmen t  on the  ecology and h a b i t a t ;

i. The agricultura l characteristics of the basin and the need to

reorient and enhance agricultura l productive output and efficiency;

j. Investigation of wet land prob 1~ ms and their drainage solutions ;

k. The environmenta l quality , including preservation of unique histori-

cal and archaeologica l artifacts and aesthetic and sociologica l considerations ;

1. Loca l and regiona l plans for development .

4. STUDY ORGANIZATION

Comprehensive p lanning for the Big Muddy River Basin Study was dir~ ct ed

by a coordinating committee . Chaired by t h e Corps of Engineers , the c o m m i t t e e

was composed of representatives from U. S. Department of Agriculture ; A rmy ;

Commerce ; Health , Education , and We l fare ; Interior; t h e Federa l Power Com-

mission ; and t he  State of Illinois . The functions of the coordinating corn-

m i t t ~~ was to exercise overall managerial control of the study ; provide a

means fo r  f u l l  and c o n t i n u i n g  excha nge of v iews d u r i n g  the  s t u d y ; adv i se

,nd assist all p artici pating agencies regarding objectives , work assignments ,

and schedules; assist in resolution of study problems ; and make periodic

revi w of t h e  progress being made on these studies . Small work groups or

c o n s n i t t e ( ~M were formed to conduct studies in specific areas of inter est.

3
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These work groups were  ch a i r e d  by the Federa l agency having expertise in

the p a r t i c u l a r  s u b j e c t . As the s tudy  progressed , it was r e a l i z e d  tha t

organization of a multi-agency work g r ou p  was e s s e n t i a l to ach ieve  a t r u l y

jS~~ i n t  effort in formulating the basin p lan of development . Each department ,

having key responsibility in the various work committees , together with the

S tat e , ap p o in t e d  r e p r e s e n t a t i v e s  to serve on a specia l ly d e s i g n a t e d  P lan

FormuIation Work Committee. This committee reviewed the various studies ’

conc lus ions : the  formu la t ion procedures used in establishing the optimum

base p lan: and the additions required to meet the basin ’s socio-environmental

needs. The basic study organization is shown on FIGURE 1. Work group

organizations are depicted on FIGURES 2 throug h 5.

5. DESCRIPTION OF INVESTIGATIONS

The c o o r d i n a t i n g  commi t t ee  p a r t i c i p a t e d  in the  c o n t r o l  and c o o r d i n a t i o n

of t he  s t u d i e s , the  f o r m u l a t i o n  of the bas in  p lan  of development , and the

review of this summary report and its appendices. In a d d i t i o n , the  i n d i v i d u a l

agenc ie s  p repa red  the  s tud ies  and repor t s  l i s t e d  below .

a .  Depar tmen t  of A g r i c u l t u r e .  The Soil Conse rva t ion  Se rv ice , t h e

Economic  R e s e a r c h  Serv ice , and the  Forest  Service  p a r t i c i p a t e d  in the USDA

part of the study. Partic ipation of each agency was coordinated throug h a 5

f i e l d  a d v i s o r y  c o m m i t t e e .  This  commi t t ee  met on c a l l  of the  chairma n , t he

State Conservationist , to assure effective USDA c o o r d i n a t i o n  w i t h  s t ud i e s

of cooperating agencies . USDA agenc ies performed the following :

(1) Inventor ied  the na tu r a l resources  for ag r i c u l t u r a l - r e l a t e d

enterprises and i !enttfied future land-us e , crop patterns and y ields , and

other economic factors .

4
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S S

(2) Inves t iga ted  of ag r i cu l t u r a l and rura l communi ty  w a t e r

problems and the need for water and re lated resources development ;

(3) Appraised land-drainage and erosion problems ;

(4) Appra ised agricul tural-droug ht problems and need for irri-

gation development ;

(5) Appraised forest resources arid forest-based industry water

requirements;

(6) Inventoried and ana lyzed potent ia l water and related land

resource developments in upstream watersheds ;

(7) Cooperated in the hydrologic and hydrau l ic  eva luation f or

the ma in stem and tributary watersheds ;

(8) Eva luated the impact of proposed water resource development

projects upon agriculture and forestry resources and enterprises;

(9) Determined the potentials of water storage within the upstream

watersheds to meet loca l and basin-wide needs as formulated by the various

work committees ;

(10) Determined the tota l effects of the upstream channe l improve-

ments and decapitation effects on downstream flows ;

(11) Participated in program formulation and system design;

(12) Prepared Appendix K , Agriculture ;

(13) Assisted in preparation of the Summary Report and Appendices :

A , Climatology , Meteorology , and Surface Water Hydrology ; F, Flood Damages;

L, Economic Base Survey ; and M, Design and Cost Estimates.

10
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h .  Depa r tm en t  of the  Army .

(1) Prepa red Appendix L, Economic Base Survey, to determine the

current and future economic development potentia l of the hasin;

(2) Made engineering reconnaissance site inspections , topograp hic

surv eys , and subsur face exp lora t ions ;

(3) Coordin ated the establishment of flood prof i les , current

(with Rend Lake) and future conditions - with and without improvements in

p lace , on the main stem of the Big Muddy River;

(4) Prepared Appendix G on the navigation problems and needs ;

made navigation economics studies and traffic ana lyses; and estimated the

costs and benefits app licable to studied projects;

(5) Prepared App end ix 0, F Luvial Sediment;

(6) Prepared Appendices : A , Cl ima tology , Meteorology , and Surface

Water Hydrology ; F, Flood Damages; and M, Design and Cost Estimates , in

coordination with the Soil Conservation Service ;

(7) Prepared Appendix N , Benefit Eva luation , wi th appropr ia te

assistance from all study participants;

(8) Prepared the Summary Report with appropriate assistance from

all study participa nts;

(9) Evaluated the impact of proposed water resource development

projects on all loca l and basin—wide needs , exclus ive of agricultura l related

res ources ;

(10) Participated in program formulation and system design .

11
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c. D epa r tmen t  of Commerce. Th~- Envi ronmen ta l Science Services

Administr ation assisted in preparation of Appendix A , Climatology, Meteor-

ology , and S u r f a c e  W a t er  Hydrology , and participated in the review of the

various append i ces .

d . Department of Health 1 Education , and Welfare. The Public Health

Service pa rticipated in ana lyzing the potent ia l health problems in the

Ca r h o n d a l e  a rea , where the’ stream flows were minima l relative to the vector

p o p u l a t i o n . It also participated in the review of the various appendices .

e. Department of Interior.

(1) U. S. Geologica l Survey prepared Appendix B , Gr ound Wa ter

Geology and assisted in the preparation of Appendix A , Climatology , Meteor-

ology , and Surface Water Hydrology;

(2) Bureau of Sports Fisheries and Wildlife.

(a) Analyzed existing and projected demand-supp ly relation-

ship for fish and wildli fe resources ;

(b) Determined where p~ ss ible the effects of proposed develop-

ments on these resources ;

(c) Prepared Appendix I, Fish and Wildlife Conservation.

(3) Bureau of Mines.

(a) Determined the nature and extent of mineral occurrences

and the potentia l of the mineral industry in the basin ;

(h) Evaluated the impact on the minera l industry by the pro-

posed improvements;

(c) Prepared App endix C, Minera l Resources , and assisted in

the preparation of Appendix L , Economic Base Survey .

12
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(4) Bureau of Outdoor Recreation.

(a)  Developed the p r o j e c t -d dema nds in terms of user-day

a t t e n d a n c e , w a t e r  s u r l a c e  acreage and land acreage required for general

recreation;

(h )  E s t a b l i s he d  d e s i g n  and cost c r i t e r i a  app l i c a b l e  f o r

a s c e r t a i n i n g  and i m p l e men t i n g  the  use p o t e n t i a l fo r  the  r e ser v o i r  develop-

ments  c o n s i d e r e d;

(c) P r e p a r e d  tha t p o r t i o n  dea l ing  w i t h  persona l r e c r e a t i o n

for  Append ix  }1 , R e c r e a t i o n .

(5) Na t iona l Park  S e r v i c e .

(a) C o n t r a c t e d  wi th  the Southern  I l l i n o i s  U n i v e r s i t y  for

p r e p a r a t i o n  of tha t po r t i on  of Appendix  H , R e c r e a t i o n , concerning a r c h a e o l o g i-

c a l , h i s t o r i c a l , and n a t u r a l resources ;

(b) P a r t i c i p a t e d  in the rev iew of the var ious  append ice s .

(6) Federa l W a t e r  P o l l u t i o n  C o n t r o l  A d m i n i s t r a t i o n .

(a) Provid ed projections of target flows for critica l tribu-

ta r y  load points for water quality control purposes;

(h) Determined the value of supp lementa l storage required to

maintain the selected DO level approved by the State of Illinois ;

(c) Prepared Appendix E , Water Use and Stream Quality;

(d) Assis ted in establishing governing design cr it er ia for

yield-storage capability of draina ge areas.

(7) Federa l Power Commission.

(a) Determined the projected power loads in the market area ,

feas ib i li ty of potent ial hydropower , and the potent ia l of mine-mouth power

genera t ion in re lation to the market load;

13
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(b ) Prepa red  Append ix  J , Power;

(c) Participated in th e review of the va r ious appe ndices .

h - REPORT ARRANGE?-~~NT

This  comprehens ive repor t  is composed of a summa ry r e p o r t  and a s e r i e s

of s u p p o r t i n g  append ices  covering s p e c i f i c  areas  of i n t e r e s t . D e t a i le d

technical information in the appendices is summarized and presented in the

non-technica l language in the s ummary report. Participating agencies were

responsible for the pre paration of any appendices relating to subject m atter

which  came under  t h e i r  norma l opera t ing  a u t h o r i t y .  A l l  agencies  were

inv ited to contribute to t i m e  appendices . Table 1 lists the appendices and

the agency respons ible fo r  the i r  p repa ra t i on .

7~ PRIOR STUDIES AND REPORTS

a. Corps of Engineers .

b. Depar tment of Agriculture.

c. Department of Interior .

d . State of Illinois.

e. Loca l.

NOTE : A l l  agencies  a re  to pr ov ide inpu t for this paragrap h.

8. PUBLIC HEARINGS

To be comp leted subsequent to acceptance of Summary Report by Coordi-

nating Committee and holding of final public hearing. At that t ime , corn-

prehens ive p lan of improvement will be presented to ascertain public accept-

ance.

14
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TABLE 1

APPENDICES

Appendix T i t l e  R -sponsi hle Agency

A C l i m a t o l o g y  a n d  M t er o l o g y  C o r p s  of E n g i n e e r s

S u r t  ace W a t J r  Hy d r o l o gy

B Gro undwa t or Co o l ogv  ~~- o l o g i  cal  S u r vey

C M i n e r a l  R e s our c e s  Bureau  of M i n e s

I) F l u v i a l  S e d i m e n t  Corps  01 E n g i n e e r s

E W m t e r l~so and S t r eam Q ua l i t y  F e d e r a l  W a t e r  P o l l u t i o n
C o n t r o l  A d m i n i s t r a t i o n

F Fl ood Damages Corps of Engine’-rs

C N a v i g a t i o n  Corps  of E n g i n ors

H R e c r e a t i o n  Bureau  01. O u t d o o r  R ’ c r e a t  ion

I F i s h  and W i l d l i f e  C o n s e r v a t i o n  F i s h  and W i l d l i m e  S e r v i c e

J Power Federal Power Comm ission

K A g r i c u l t u r e  S o i l  Cons oivati on S e r v i c e

L Economic  Base Survey  Corps  of E n g i n e o r s

M D e s i g n  and Cost  E s t i m a t e s  Corps 01 E n g i n e e r s

B e n e f i t  E v a l u a t i o n  Corps  of E n g i n e e r s

15
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~ECT ION II 
- P1J~ N1NG ENV IRONMENT

AS IN LOcAT ION AND DESCRIPTIo N

The Big M u d d y  R ive r  h i s  in i S  lc ca -d in t c sou t h w e s t e r n  p o r t  ion of the

St etc of I l l  ino i s  and j m~ l ides most of t i e  a r i  between 37o30t and 38030?

i’or~ fm latit ude and -f~ 4~ a l  ~~~4 ’  weat t ong i tude .  The Big Mudd y R ive r ,

w h i c h  is j ; m r t  of one o~ 16 ma ~or t r i b u t i r - :  d r a i n a g e  areas in the Upper Miss-

i s s i p p i R i v e r  B a s i n , and c--mbc ices major o:tioflE of 1-rankl in , Jackson , Jefferson .
orrv en Wi l i i  ~r’scc Counl  i cc mm d s m a l l  ::t ion s of ~am i  I ton , Johnson , Mar ion ,

R a n d o l p h , ~nicr. nc W a s h i o c t o n  ( ou f lt T  ic~~. The bas in  contains  some

2 , 375  squaro mil~~ m i d  is essc-nt a l l y  r e c t a n g u l a r  in shape , having a median

le .~t - ] - i  72 mi les  and an ave rag  w i d t h  of  33 miles . The topography of the

as in  is ( l a r a c t e r i z e d  by gent ly u n d u l a t i n g  h i l l s  In the north and wes t ;

low relief , w ide va l l eys  and well  devel oped upland dra inage sys tem in the

east ; and uore rugged , well-d efined hills and valleys in the south. Loca l

‘ n ’ o ’ r ~~p h 1c r e l i e f seldom xce .eds 100 fee t , w h i l e  elevations range from 320

t o  ‘-~60 ~ee~ above mean sea l e v e l . A map of bas in is show-n on PlATE 1.

10. dE o ik eC -Y A~ D S0Il.S

Prior to the last glacia l period in this area , the Big Muddy River cut

- i b r 1 I  valley through the bedrock shalea and sandstones found in the basin.

Then , following the withdrawa l of the g lacia l ice sheet , large quantities

of me lt water caused the Mississipp i River t-o carry such large quantities of

sediment that its capacity to transport them was exceeded. This , in turn ,

roH ’ Ited in t h -  Mississi ppi Val l ey  be ing f i l led wi th sedimen t tha t c losed

the mouths of some of its tr i bu tary st reams . The Big Muddy River was one

of the tributaries that was unable to cut through these deposits as fast as

16
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t he  M i s s i s s i p p i  R i v e r l a i d  t n , and thus  became ’ impounded . Th i s  lake

c h a r a c t e r i s t i c  was p r o b a b l y i n t e r m i t t e n t  in c h a r a c t e r , h u t  w e l l - d e f i n e d

i i  r i c e  l e v i  Is a r e  ev i d e n c e  of  a t  l e a s t  two d i f f e rent  p e r i o d s  of p ro longed

lake existence . When the Mississi pp i River was once more c a p a h i e  of  t rans-

p o r t  ing t i c  s ed iment  d e l i v e r e d  to i t , t i ~~- n a t u r a l pr oce- ss  of c u t t  ing  a

d c -p e r  channe l o c c u r r e d  and t h e  ponded Big Mudd y R ive r , now n e a r l y f u l l  of

sed i m en t  , h o g a n  t o  d r a i n .  Typ ica l of a lakebed , the  so i l s  of t h e  Big  Mudd y

V a l l e y  cons ist of a s e r i e s  of c lays  and s i l t s , i n t e r l a c e d  w i t h  l a y e r s  of

very  fine sands . The c lay  and s i l t  composing t h e ’  lake ’ f i l l  a re  r e l a t i v e ly

i ::l p c - r : i o c l s  , a i t o g i  t h y  have h e - en  found to  be s a t u r a te d ; g round  w a t e r

:noves a long  the  t h i n  i r r e g u l a r l ayers  of f i n e  sand p r e v i o u s l y  m e n t i o n e d .

Below t h i s  lake f i l l  a r e  coa r se r  s i l t s , sands , and f i n e  g r a v e l s , which

p r o b a b l y  - i re-  r emnan t s  of e a r l i e r  g l a c i a l  depos i t s  formed when the st r om

c a r r i e - f m e l t - w a t e r  f rom the  r e t r e a t i n g  ice ed ge. Th i s  lower p o r t i o n  var ies

in permeability and does not contain any significant ground water. Bedrock

i 60 m e t  or m ot - e be low the  f l ood pla in , with t h e  deeper portion occurring

on the  wes t  s ide  of t h e  v a l l e y  in the  Sesser area and p r i m ar i l y  cons i s t s  of

sandstone u n der l a in b y s h a l e .

~~~~~~ 
CLIMATE , RAINFA LL , AND RUNOFF

The bas in  ar -a has a climate tha t is typ i ca l of the  m i d - M i s s i s s i p p i

River region . The winters are relatively mi ld , while summers are commonly

warm-to-hot and usua l ly humid , with occasiona l temperatures of 1000 Fabian-

heit or hig her . Mean annua l t e m p e r a t u r e  is a p p r o x i m a t e ly 600 F a h r e n h e i t , w i t h

extremes of 1140 t o  a _ 2 0 0 having been r eco rded .  Ju l y is the warmest month

and J a n u a r y  is the  coldest  mon th , w i t h  mean month l y t e m p e r a t u r e s

17
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i l ent  t o  7R ~ and 36
0

, r e s p e c t i v e l y . T h e  ev e r a g e  d i  i y t e m p e rat u r e  range

~~ a o c t  i~~° d u r i n g  ? t *s co l  i i  h e  I f  of t he  v - a r  and l ) O I , t  22 0 d u r i n g  t

wa~~’ e - r mon ths . Due’ t o  t h i s  r o d  to t - t - ~ l o r t ‘ C r ’ - , t h e  area  l e s  a f r o s t — f r e e

s ~or of ~~~~ 1’ —~~)O d m v c . E e’ !y April Ic : nc r-moll y t h e  t ime o f t h e

las t  killin g f ro st , ‘~‘h f  l~ ’ t h e  f i r s t  f a l l  fros ! occurs usually late In Octo—

- I m c v i i  ling wind patt erns move from the southwest t o  the  n o r t h e a s t

den ing c h i c  s p r i n g  and summer , and f rom t h e - - n e r t l  w e S t  to tIer ’ southeast during

L t a  w i n t e r .  ‘bex [n or wind m~~ven ient  occurs in ~~~~~~ 
n-h and t he  m i n i m u m in  Augus t ,

with en m erage  of c h i t  10 . .~ m i l e s  p r  hour . F c ha s in is subject t , ’  i n t ens e

] m c e l  r a i n s t o r m s  of s h o r t  lur at iom’ , usually in the suimune r , as well as wide—

sp r - - m h  s torms of less er int ensity throug imo ut the r’s ’ of the y e a r .  The more

n o t a b l e  s t o rms o f record are of the latter type and have been responsible

fo r  the ::-,o~~or f loods  w i t h i n  the  bas in .

Average annua l rainfall in

t : . e ’  n s i n  i s a ’n o u t  4 inches , as compared to  the U n i t e d  h ! . m t e s  ave rage  of

S e n  f e  inc he s , w i t h  ex t remes  of 65 and 29  inches hav ing  been recorded .

A v r - r ;m ~’, - annua l s n o w f a l l  is about  20 inches . D i s t r i b u t i o n  of ‘r e - c i p i t i t i o n

is  r e - I  a~ iv e’  lv  uni form t h i r e , l r ’ i j e e r  t h e  v e e r , with the driest month

being F c ’h ru a ry and t i -  w e t t e s t  month being May. However , much of the  total

r a i n t a l l  is lost becaus e of evaporation , transpiration , rap id up land

c u t o f f  r a t e , and the limited capacity of the surface soils to retain infil-

tr ition as ground water . Average annua l runoff represents about 11.5

to 13.0 inches average depth over the drainage area , or about 1 ,500 ,00fl

-ecr e-feet . Analyses of past flow8 indicate that the annua l runoff

- m t  M irphys horo , whi ch has a dra inage area eq u a l  to a bout 92 percent of the

t e t i ]  basin , exceeded 2 ,000 ,000 acre-feet for 7 years , with t he  gr ~ a t .r t

18
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annua l i l u t e c t  f if 1 , ~3 e , OOO . i c i , - — t - c - t  u c e i r r i n g  in i t  C C . In t ic , - S-un~- pe ’t - i o d

c f re cord , t h e re w o r n ’ m i s o  7 ~‘ n ’ e r s  i n  w h i c h  r u n o f f  was less t h e m e  SMh , 000

acre-feet , ~~~ t a ‘ m u i n i m u m  of 95 , 000 a c r e - f e e t  cc - co rded  in  l e 4 1 .

l .. }1YDR0L(1~~Y A N I )  h Y D R A U L I C  CHA RA cTERIST ICS

Thi n ’  d r a i n e g ’ -  s , s t  . r m  cons i s t s  of t he  m a i n  s t e m  ‘ f  t h e e  Big  Muddy R i v e r

and i t s  f i a -  p r i n c i p a l t r i b u t a r i s : Beaucoup Cr - c - k , Cr - e l o r c h a r d  Creek ,

L i t t l e  M u d d y ,  ~- l i d e 1 le F ork , and Casey Fork . A hreakdown of t i m e  b a s i n ’ s

mmii j o r t ri !’ :t ,-ery c r c - e s  and w a t ~~r s h e d s , as defined by t o p o g r a p h ic  and hy d ro-

logic I j ::- j t o t  ions , is shown on PlATE 2 and l i s t e d  in TABLE ‘ . These p r i n -

c ipa l streams generall y f o l l o w  t o r t u o u s  routes  w i t h  d i r~ c t i o n a l changes

a b r u p t ly t a k i n g  p lace in ma ny a reas .  R u n o f f  is r a p i d  in the  n o r t h e rn  h a l f

of t e 0  bas in , w i t h  h i gh - w a t e r  c r e s t s  o c c u r r i n g  2 -3  days a f t e r  t he ’ b e g i n n i n g

‘‘t a r i s e- , a n d h~ i rm g s l u g c i s h  in  t h e  s o u t h - o re  h a i r  w i t h  a 4 — 5  d c v  c r t - s t  l i e .

Recession after cr&’sting is generally slow , particularly in t he  lowe r 43

m: i l,’s of the  ma in s tem , w h i c h  is a f f e c t e d  by backwa te r  f r o m : t he  M i s s i s s i p p i

R i ve r .  S i r - -am flow dnta on the Big Muddy River have h)een collected inter-

m itt ent ly from 1908 to date a t  three gag ing stations on the main stem . Three

addition a l stream flow gages are in operation on the major tributaries , hut

w ith only 20 y e a r s  f re-cord . The Plumfield gage on the main Stem , wh ich

has a d ra inage  i r e - i of 785 squa re  mi le s , was se lec ted  as t h e  controlling or

r e ’ f e i , -m . , gage bc-cause it lee s the longest period of :ecord and was also

representative of the basin ’s flow pattern and yield . During the period

of record extending from 1916 to 1965, Plumfie ld has recorded a mean dis-

cha rge  of 713 c f s , w i t h  a maximum and minimum recording of 43,500 and 0 ,

respectivel y. Low-flow characteristi cs ind icate an annua l c r i t i c a l 7-day

19

— - - - - - ~~~~~~~~~~~~~~~~~~~~~~~~
L - — — - - S - _____ - - S



K

~~~~~~~~~~~~~~~~~~

e :
ii) 

~~~~~~~~ 

~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~

I 
/ 

~~~~~~ I~~~ “ )

~i
\-
~ 

~~~~~~~~~~~~~~~~~~~ .~~.. .
,, 

~~~~~~~~~~~~~~~~~~~~ 
- . n-J /

— .1 s~ ~~~ 

r 
,

, 

f 
~~

‘ /

(
~-~ 

~~~~~~~~~~~~~~~~~~~~~~~~ 

~~~~~~~~~~~~~~ ~~~~~~~~~ 
- 

~ / ‘

~~

“

~~~ 

~ ~_ _ ~
s .
i ,  ~ •

)  V’~~~~~’-..,~~J TRIBUTARY STREAMS I. WAT ERSHE DS
I B IG MUDDY R I v( R  ~~~slN ILLi ~~~es

— ~~~A T I  2

-~ — — _______ ______ a



Table 2
Major  watersheds  and principa l t r i b u t a r y  areas

Bi g Mudd y River , I l l i n ois , Comprehensive Basin Study

Ri ver mi le  -

W a t e r s h e d  and p r i n c i-  main s tem , Big Draina&e area (square mile)
p c  1 t r i b u t a r y  area  Mu~~ y River  Individua l Tota l

14 . Lp p e r  Bi g Mudd y 103.1 - 160.5 27t,

15 . Casey Fork 110.2 163

13. Gun Creek 109.3 49

,~. Centr a l  B ig Mudd y 55.3 - 103 . 1 122

12 . Middle Fork 87.8 236
Middle Fork 176
Ew ing Cr eek 60

11. Lake and Pond 76.6 101
Lake Creek 34
Pond Creek 67

10. Hurricane Creek 65.4 24

8. L i t t l e  Mudd y 55.3 282

1. Lower Big Muddy 0 - 5 5 . 3  135

7. C r a b  Orchard Creek 52 .3 288
Grassy Cre ek 2 7
I,ittle Grassy Creek 24
Wolf Creek 18
Dr ury Creek 51
Loca l area 168

4 & 6. Beaucoup Creek 43.5 404

3. Kink-aid Creek 28.4 64

5. Ga lum Creek 2 7 . 8  163

2.  Cedar Creek 17 .1  68

TOTAL 2 ,375 sq. mi.
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low-flow , averag ing 2 cfs or less per day in 25 of the 50 years of record .

Yield in acr e -f ee t for the Plumfield gage has equa led or exceed ed 513 ,001)

50 percent of thee ’ time ; 170,000 90 percent  of the  t ime ; and 63 , 000 95

p e r c e n t  of t h e -  t ime . S t reams  of the b a s i n  a re  c h a r a c t e r i z e d  b y hi g h t u r b i d -

i t V  fl fl ( 1 s, - d i m e nt loa d , and a r e l a t i v e ly low percent  S a t u r a t i o n  (about 60

pe’rcont~ of dissolved oxygen. In most stream reaches , especia Ily th iose - not

near t h e  bea e lw at -r s , ha rdness , iron , and manganese  are  p r e s e n t  in si g n i f i c a n t

co n c e n t r a t i o n s . Ac id  mine d r a i n a g e  is a major  w a t e ’r  qua l i t y  p r o b lem  in  some

of t h e ’ a reas , p a r t i c u l a r l y  in t h e  Lake and Pond Creek s u b- b a s i n . A l t h e o u ~m h

lit t le ground watee r is used for water supp lies , approximately 10 ,146 milli on

gallons per year are discharged into the basin , both natura l ly and artific-

ially. On the basis of streamflow data , groundwater is discharged naturall y

into the streams about 25 percent of the t ime at in aver -eg o rate of a b o u t

0.006 c/s per square mile . Excluding input from the Mississippi River flood

p la in , this amounts to 820 million gallons per year . More than three-quarters

of the basin (excluding the southwestern portion) is classified as areas of

low yield . In these areas , ground water supp lies are difficult to obtain

and are not dependable . Except for a few scattered pock et s , the yield is

e s t i m a t e d  t o  be less thin S gpm for individual wells . Thus over t ime ,

t h e ava i l abl e gr ound wa ter has been used only f or an ind iv id u a l  domes t ic

m d  fa rm suppl y .  In the extreme southwestern part of the basin , exclusive

of the  M i s s i s s i p p i flood pla in , ground water  provides dependable supp l ies

to a few towns and municipalities. Depths of the mun ic ipal  wel ls  rang e f r om

200 to 600 fe et and y ie ld fr om 2 5 to 190 gpm. Yields of more than 20 gpm

from an individual well can be expected with an average yield of approximately

50 gpm. The Mississippi River flood p la in is the onl y loca t ion

21
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- c  ~ e t h e e -  ground

water is suffi rient ly abundant to permit installation

- f  numerous  w e l l s  that could ~cupp ly a tota l of more than 60 mgd. However ,

t o  - e’~oid excessive decline in water 1evels~ pumping wou ld have to be spread

out over an area rathe r than concentrated at one or two centers. Excessive

hai ness seed high iron content are the two cost coimnon characteristics of

er omm n d water round in the’ bas in , :,nd sal ine water may he encountered in wells

with depths in excess of 1, 200 f e e t .  Two f a v o r a b l e  c h a r a c t e r i s t i c s  are its

t -  ripe rature and its bacteria l quality. Since the ground water has been fil-

ter”d throug h so many feet of rock mat~-r i-e l , ft is norma l ly free of bacteria

and should remain so if the wells are properly constructed and abandoned

we l ls  are properl y p lugged.

- . LAND USE AND NAT I5RA L RESOURCES

a. Land use. There are approximately 1,510 ,400 acres within the study

area , of which 65 percent is in crop lands and pastures ; 18 percent in com-

mercia l forestry lands , with an additiona l 4 percent in public ownership,

and 13 percen t is in other usages . A breakdown of land use and ownership

in each of the basin ’s watersheds are shown in TABLES 3 azd 4, r espect ive ly.

About ~1 perc ent of the bas in acreage is located in flood p lains , with 52

percent in agricultura l produc t ion , and the remaining is basica lly timberland

Inc luding some 3.7 percent of swamp lands .

b . Forestry.  Twenty-two percent of the area is in forest lands , includ-

ing 321,400 acre8 classified as commercia l forest lands and some 13,300 acres

still in timber but not in cousnercia l production.

The types of species vary from oak,

22
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TA B LE 3

Land use by wa te r shed
Big Muddy Riv er Basi n

Acres

Crop- Pasture- Forest- Othe r
Watershed land land land Land 1/ Tota l

Casey Fork ~ i ,000 18 ,900 11 ,800 1p
, 300 1 (iS ,000

Cedar Creek 1” ,lOO 4,800 18,100 11 ,000 .+ ,000

Centra l Big S9 ,00() 11 ,800 22 , 100 9,900 101 ,000

Crab Orchard  o~~,2uu 20 ,200 35 ,900 o7 ,700 h 8 o ,000

Calum Creek 62 ,300 13 ,600 15 ,100 1+ ,000 103 , () 00

G un Cre ek 17 , 300 -~.,700 ‘.,900 ~‘,lu0 32 ,000

H u r r i c a ne  Creek 7 , 900 2 , 300 3 ,400 2, 400 16 , 000

Kinkaid 16 ,900 ‘ , 300 14 , 000 4 , 800 -~ 1 , 000

Lake & Pond 34 ,200 9 ,200 14 ,000 7 ,600 - S

Litt le Muddy 106 ,600 23 ,500 30 ,500 20 ,49 181 ,000

Lower Bea ucoup 31,400 9,900 21 ,200 3 ,500

Lower B ig Mudd y 71 ,700 7,500 21 ,600 24,200 75 ,000

Middle Fork 84,400 2 3 ,900 21 ,900 21 ,800 152 ,000

Upper Bea ucoup 127 ,400 21 ,700 24,500 22 , +00 196,000

Upper Big Muddy 83,200 25 ,300 17 ,700 26,800 153 ,(lO0

‘ OTAL: acres 783 ,600 202 ,600 271 ,900 261 ,900 1,520,000
percent 52 13 18 17 100

1/ Inc ludes urban , ind ustr ial areas , State and Federa l lands (including
63,030 acres of public-owned forests), farmateads , roads , and other
miscellaneous land ,
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I A  h i -: 4

L anO ownersh ip
Big ~‘1ndd y River Basin

cc  r es

Fede r a l
Shawnee Urab Orchard
Nation- e l Wildlife

~- .,tershed Private State Forest Re fuge Total

Casey Fork 104,300 700 1>0 3 , 00( 1

ced ar Creek 35 ,700 8,300

r i b Orchard 136 ,700 4 ,500 1 ,800 43 ,000 18 ,000

18 , 1( 11) 2 , 900 41 , 000

L we r B ig ~eiddy 57 ,500 00 16,600 75 000

All - - t b c . - r s je~
i C
~

’ ? ,bf)() _________ _________ __________ . L~±> ’Sl
~~ 
(300

( TAT . l, .’e l  , 300 6 , 100 29 , 600 c ) , 000 1 , 520 ,1100
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g e l rc , ~ nd c ‘,- p l - OSS  > t i  t I>e w e t  l o w i c e t e e l s  along t 1 > ’  Mississipp i R i v e r ;  to elm ,

ash , ,eu~h c o t  t enw ec e d  ‘n I i t t  p i e c e r  iy d r a i n e d  up lands -i l ong t i c e -  Big Mudd y R i v e r ;

end t e e  ‘ak one! j c k ’ r v  t ‘re sts w he ich i raek - up t h e e  g r e a t e r  por t  ion of co emn er —

d c l  - i r e - s t  a r e -as en the W e - il drained u p l a n d s .  Forest areas of Washington ,

J1 f t  , -rs ,en , P r r v  en d  Franhlin c- ’e cn t t e S range f rom 18 to  20 pe r cent  of the

land in t i l e - S e-  count  it’ S . Because of i t s  marked t opograp h i c a l r e l i c - f , 30 to

5 percent of t h i -  t at ccl land are -as in Jackson , Williamson , and Union count i c - S

I re - conunerc i d  t e > r e - s t  lands and i n c  lude pa r t  of the Sh awnee- Nationa l Forest ,

wh ich > was ,-st :l ) l isI~e’el in 1933. At present , the Shawnee Notiona l Forest com-

prises some 225 ,000 acres interming led with h50,000 acres of private- and

~>tL~ r owne-rship. Of this amount , 29 ,560 acres of the nationa l forest are

within t I l e -  Big M eeeleI v Rive r Basin and are under t h e  ma nagement and adminis-

t r a t i o n  of t h -  U , S. Forest Se rvice.

c. Mine r a l  r e sou r c e s .  The principa l minera l resources found in the

ha s in i re- coa l , p e t  re ’ leum , sand and grave l , clay and s h a l e , and s ton e ’ . The

f i r s t  two commodities ire ’ actively unde r production and ge-ne-ra l ly shipped to

~cark,-ts outside the basin . Sand , gravel , and stone outputs are’ generall y

limited to the needs of t h e’ local area in which they are  produced . As f a r

as is known , th er e has been no commercial mining of clay and shalt - since

1953. Illinois coals - cr highl y ---olat ile , with heat values generolly ranging

from 11 ,000 t i  12 ,500 btu ’s p e r pound as rece ived; sulfer content varying

from 0 . 5  to  h .O pe rce nt or more ; and moisture content from 4.0 to 17.0 per-

cent . Minable re-serve ’s of coa l ar e- extens ive , with are

eSti mat e’ ) 16 ,713 million t ons in the basin

and 19,943 million tons in the adjoin-

ing coun t ies . Strip and underground mining methods are- both used in the basin.

St r i p  m ining began in the basin about 1910 and is still used today. With the

25
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a d v e n t  o f impr oved des ign and developmen t of large ‘or th -mov ing  equipment ,

strip mining accounted for some 33 percent of the basin ’s 1960 total  coa l

prod uct ion , and 44 percent of the coa l output from the peri pheral count ies .

Land reclamation in some form has been attempted since the early beg inning

of strip mining in the ’ basin and , accord ing to the U. S. Bureau of Mines ,

by 196 1 app roxima te ly 57 percen t of the str ip mine lands had been res tor ed

and successfull y reclaimed. Known oil fields are found in the northern and

eastern part of the basin , in Jefferson and Franklin counties , and in the

adjacent counties of Wayne , Hamilton , and Marion. Crude oil reserves in the

basin total some 41,500 ,000 barrels with an additiona l 217 ,000 ,000 barr els

in the per ip hera l service area. These estimates do not include oil which

co u ld be recovered by use of secondary recov ery methods and wh ich wou ld

increase these reserve estimates by some 50 percent or more.

S econda ry recov ery met hods ,

involving pumping water under pressure through pr operly loca ted input we lls

currentl y account for 23 per-

cent of the basin ’s total crude oil production of 4,485 ,000 barr e ls in

1960 . Illinois state laws and regulations require that proper procedures

be fbll owed to prevent salt water , oil , gas , or other was tes escaping f r om

the wells to the sur face or underground fresh water supplies . ReguLation s

also gov ern construction or operation of salt water pits or oil field refuge

pits so tha t wastes , l iqu id or oi l f i e ld  refuge may not eø cape in any manne r

except by evaporation or by burning. In addition , opera tors are req uir ed

to restore the sur face of the land surrounding all wells to its condition

be-f ore drilling or upon abandonment by operators. The only coninercially used
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sati re- - of sand and grave l in the basin art’ t hose deposits located in the

Mississi ppi Rive r e’Ve ’fl though the’re are unconsolidated s u r f a c e  or near-

surface deposits , some 10 to 30 feet thick , covering nearly three-q uarters

at the basin. The remaining r~-sources , including sandstone and limestone ,

a ithoug h t oce nd  loca liv  in th e ’ has in , a r e  not the source of any si g n i f i c a n t

c- ’~~:1e -rc i d  product ion other than meeting local needs such as agricultural

lime -stone and road Stone .

1-~ TRANSPORTATION

Th e’ basin is well provi d ed w it h bo th ra i l roads  and hi ghways. Two

new interstate ’ h cig hways , curr ent l’,- under construction , as part of t h e ’
n,ct ion ’ s main O c t  - . a r k , will tr - ln s\- e-rse
the -c sin. I’~’l1c’fl c-omp l”t e -d th or will open up the area to new population

ce nters and , leased on a t ime-d i s t ance - t r avel concept , caus e ’ a secondary

input effect on t h e basin ’s economy . Interstate Hig hway 57 , connecting

Ch icago , Illinois , and New Or leans , Lou isiana , crosses t ic> - eastern part

of the basin for a lmost its entire length . Interstate 64 running east

and west from St . Louis , M issour i, to Norfolk , V irg inia , on t in’ ,-;i st

coast , will he located in the northern part of the basin , crossing Inter-

S ta t e  j 7  near Mt . Vernon , Ill inois , and continuing east . Ra il transporta-

tion in and out of the basin is provided by: thee Missouri-Pacific; the

Louisvill e--Nashville ; the ’ Illinois Central ; the Chicago , Burlington , and

Quincy ; :1cc Gulf , Mohile , and Ohio; t h e  Southern; and the Chicago and

East -rn Illinois Railroads . Scheduled air transportation presently is

limi t e d t e >  t h e e -  airport at Carterville , with private runways and small muni-

cipa l airports in operation at Carhondale , Benton , Mt . Vernon , and Little

Grassy 1,ak& , I l l inois . In addition , the lower 37.5 miles of the Big Muddy

Riv er have l e e - e n designated by law as navigable. However , in fact , it is not
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deve h> ’)’ e el or rer ;eeHe’ d as a c oi m n er c ia l  ly navigable stream and is not

i c - c a b l e -  e- ~. ce p t  d e e r  i n g  intermittent high—water p e r i o d s and t h e n  o n l y f o r

short distance-s.

. M S  Fill - I IU AND bY V T 1h >NM}-~N i  A ! .  ASPECTS

a, Recreational —eason. There art- sufficient chane~e-s in climatic

condition s to sustain a range of recreational pursuit s . Mode-rate temper—

atei - e- s in the’ spr in c~ and fall tend to create- a recreational season e--:tench ing

f rom 1 A p r i l  through 30 Nov emb er ,w h i c h i  is i - c - l i beyond tin - traditional 3—month

p e r i o d  common in the  n o r t h e r n  reg ion of t he  st a t e .  ( ‘ ee n c e n t r a t c - - h  w i t h i n

t h i s  S-month  p e-r iod  a re  the  peak demands for genera l recreation , fishing

and selected h u n t i n g . W h i l e  t h ese  pursuits are comp lementary and concurrent

as to time , their peak demand s a r e -  out of phase. Peak d emand for general

activities , such as boating , camp ing , p icnicking , swimming , and hiking is

from 15 April through 15 September; and for fishing from 1 April through

15 June and from 15 September through October . hluntinH demand varie s , d -pcn-

dent upon  the  species be ing soim~h c r  , hu t  i t  i s  g”neral lv the  h e a v ie s t  du r ing

t h>e l a t e -  f a l l  and w i n t e r  months , 15 October through February . Insufficient

snowfall has heretofore precluded development of winter outdoor recreationa i

pursuits in th is basin. h oweve r, artificial devices are being used more

e-~-: t e -n si v el y in this part of thee country to supp lement the annua l snowfall

SO t ha t  ‘ive’ > t i m e  th ee rec reationa l season may he’ ex tended .

28

_________________ a



b. Ecological development. Because of its climatic make-up and its

ge~~a r ap h e i c a l l o c a t i o n , t he  basin  has mixed species of f lo ra  and f a u n a , repre-

Se’ntat ive of b o t h  n o r t h e r n  and sou the rn  c l i m a t e s  and w h i c h  c o n t r ib u t e s  t i  an

environment conducive to outdoor pursuits . Especia l ly significant are the

numerous ecologica l communities found in the basin . Two of thee most outstand-

ing are t h e  Pine Hills area south of Murphysboro and the scattered swamp

lands that contribute an abundant cover to the area ’s wildl ife . In addition ,

the - natura l aesthetic features have been supp lemented by t h e  geolog ica l

c c c i  ions t h a t  heave  occur red  in t h e  basin. Examp les frequently noted are the

- -xt ,’nsive amounts of giant rocks and boulders , as c- - c -l i as geo l o g i c a l  b l c i f  I

cleavage found in the Shawnee National Forest area , particularly the Giant

Ci ty State Park . Traces of rolling prairie and bottomland in the north

comb ine  t o  g ive an interesting edge effect when contrasted with the hills

and cliffs to th e e  south . H i s t o r i c a l l y , th0 northern three-quarters of the

basin was covered by vegetation that was typica l of thie’ midwest prairies.

The flora was domina t ed  by f i v e  major van e-ties of grasses: Indiana ,

Wild Rye , Switch , S1oug he , and Big Bluestem . The latter valiety was particu-

l a r ly noteworthy since it a t t a i n e d  heig h t s  of between 6 to 10 toot and was

the most prevalent of these grasses . Since then , th ee -se specie’s , in the

most part , have disappeared due t a intens ive agricultural pursuits , and

- x t , - n s  l ie ’ weed control programs. Bordering the prairie~ and separating it

from the Shawnee Hills to the south are such shrubs as sumac , rough-leaved

dogwood , and pra irie’ crab app le. The dominant vegetation in the Shawnee

Fores t  area ire t h e  H i l l  P ra i r i e grasses of L itt le Bl ues tem , June grass
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end Side —Oats Gran~e , which -c r c - t v ~’icce l of tic ’  cover a c t i v e -  to t h e c -

l cee -ss and the , - res i , tee , c 1 soils covering t h e  l i m e - s t o n e  b l u f f s  tha t under  1 ic ’ t h e e ’

for est rv acreage- . The’ Shawne e’ Hi 1 is Forest ar e - composed e e l  h a rdwoods  t ha t

inc hide’: e , c h i , Tul ip, and Map le in th ee b - at toms ; White , Rod , and Black

0,-ik tog eth e r with s ’ve ’r;e l y e n -t ie’s of Hickory on the- h i l l  slop- -s and

Post Oak and Black Je ck Oak i n t e r s p e r s e d  w i t h  s ome Red C - f a r  on t i e ’ - h i l l

cr,-sts . A l so nativ e ’ to this basin is a r e m a r k a b l e - a r r a y  of a n i m a l h f , - . Of

the 5~ Specie-s 1j~~ted as native to Illinois , 46 can he f o u n d  in t u e  drainige

area . The spe C i c S  e’-e nge in sin ,’ from the shrew to the white-tailed di ’~-r

and inc lud,’ , among others , the raccoon , heave- n , mink , muskrat , seve ra l vari-

eties of fox , squirr’ l , and rabbit . Larger wildlife histe ericall y native to

this area , hut now no longe r found , included thee bison , elk , black hear ,

mountain lion , and wolv - s . Game’ hird li fe found in the area consists of bob-

wecit. quail , morning dove , and limited amounts of pheasant and wild turkeys .

A v a r i e ty  of  m i g r a t o ry  waterf ow l , inc luding t hee ’ game s p e c i e - s  of g e e - s e ’ and

snow ( lucks , a r e ’  n a t i v e ’  to  t h i s  a r c - c e  w h i c h  is p a r t  of the M i s s i s s i p p i  F h v w c e y ,

Due- to  se d i m e n t  and p o l l u t i o n , most of t he  s t r eams  in thee  b a s i n  a r -  popu-

l a t e d  b y rough t ish such  as Drum , Ru f f a  lo  , C e r ~i - and Ru I l h e ’a d  . Fb i- - e v er

where ’  manmade ’  imp c eund me ’nts  are  b u i l t , the  p redominan t  species  i n c l u d e  cat-

f i s h , bass , b l u e g i l l , s u n f i s h , and w h i t e  crappie.

c. M anma de improvements .  F a c i l i t i e ’s  d e v e l op ~- el t h r o u g h the ’ j o i n t  e f f o r t s

of t h e  Ft ’ete ’r a l and S t a t e  government  and loca l i n t e re s t s  have p rov ided  addi-

t l e n - c  I supplement s to  t I n -  n a t u r a l resources . The Shawnee N a t i o n a l Forest

was created to ta ke - marg ina l farmland out of production and today Is being

c:~ en; 1ge-( h by t h e e ’  U . S. Forest Service ’ under a multip l e -— use program providing

commend fores tat ion and re -cr oci t iona 1 opporturtit ics. The’ Crab Orchard

1(1
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N,-e t iona l W i ldlife’ Refuge - , m aintaine d by the’ F’ S. Fish and Wildli fe Service ,

is currentl y being operated a~ a mult iple- cisc wildlife management area.

T !ere -e ’ reservoirs , Crab  O r c h a r d , D e v i l ’ s K i t c h e n , and L i t t  i t -  G r a s s y ,  have’

be,-n built and -ire managed for general recreation and , with e the cooperation

of the nearby Southern Illinois University, as an outdoor laboratory for

biol ogica l studies , education , and research . Rend Lake , a multip le-purpose

reservoir , is presently under construction by the Corps of Engineers and , in

coope ration with the state and thee loca l Rend Lake Conservancy District , will

provide a range of recreationa l opportunities inc lud i ng parks , marina s and

waterfow l refuges. In addition , the State of Illinois is purchasing la nd fo r

deve’lopment of Kinkaid Lake , a project joint ly sponsored ‘- ‘ith t ! c , - I . S. Forest

Se rvice. This  lake , together with the previous ly mentioned 916-acre’ Giant

C it’, State Park , and the privatel y owned and operated Dei~uoin State ’ Fair-

gr ounds , offer noteworthy contributions to the r- -cr e -cetiona l and aesthetic

va l ue in the basin.

d . Archaeol~g~~~ 1 findipgs. Significant Indian cultur al re-

• rr~e ins  have  been found i n  the basin that are historicall y associ ated e- ’ith
t h e  tribes
t h a t  lived in this part of the country and tha t are of archa e’olog ica l inter-

est . Three types of sites have been found :

(1) open village or camp s i t e s ;  (2) rock shelters and cave

sites , which were used as habitation areas; and (3) buria l sites dating from

t h e e -  period 300 B. C. to 900 A .D. and inc ludes both-i bluff top or cliff-ed ge

sites and river bottom sites . A fourth t ype , templetown or Indian n~~und sit e - ,

wt~~i l e  dates f rom the e ’ period 900-1500 A .D. and i n c h e d -s ~~at was essentiall y

en  urban pe p ie l ce t ion en , e ’~ i t ra tion Is possible hut none heave been
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- oce nd ci t ie is ac e s  in to date. Other historical S i t e ’ s  t hea t are’ of pot entia l

p e e l ’ l i c  i n t , -r ~- s t  ire s t o n e -  f o r t s  and block hou se -s . S t o n e  f o r t s  - - c r -  f ound

th r o e eslcoce t s o u t h e rn l i i i  ne e is , w i t h  one locat e ’d  in th e e ’  G i a n t  C i t . ’ S t  c e t

i’- e r k . The s i t e s  c o n s i s t  of l a rge  c - I l  ipt ica 1 St cent ’ wee 1 ls c o n s t r u c t e d  ofl

t o p s  o f h ig h b l u f f s .  Opinions  have  va r i ed  as t o  t i l e -  ir use , h u t  gene -r ce 1 ly

l ce ~v leave 1 , -n c o n si d e r e d  a form of wing t r a p  fo r  b ison d r i v e ’s ,  or a d~- i , n se

s t  r en g i e ’  Id . Thee b l o c k  houses w e r e -  b u i l t  d u r i n g  t he ~- War of l~ 12 r e t  t i ed ’

direction of the first Governor of Illinois te rritor y . Constructed for the’

c h e- fe ’n s , of the’ ten widespread communities , they were locat e-d in Jackson ,

Franklin , cen (l Williamson Counties . Their reconstruction would enhance- tic ,

r~-~ r e t  i’n - i 1 dc v e l o p ~- cc - i i t  o f  the basin .
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SE(;TION I I I .  ECONOMIC FRA MEWORK

- GENERA !.

la pi per 1’. tiSt . Fcc ~c e t e -  t i e  p 1- c - i  e t c  I, I - e l  a t  fie t I re - economic development ,

it y es recognized that the evalua t ion would iece ”e t o  inc lude a geographica l

er . - .e lar g’i than that ‘-nc e ccc pe ssec ’ t y i t - basin ’ s dra e n e ge c area . Thc base ,

- ic “-e- case , are-a ice. l i e d  ~, cia ion port l e cis 01 I a ,  k s o e i , W il liaicc s c ii , l e t f e r s o n ,

oel’llee , and F- Cv Counties - - l e e Ii a rt - 1,’c;i t , -d -- i thin lee hydrologic

5 at  t h e  aas en. Fina l ,ir~- ,il requirements were estah—

cv various land- and water-related ee , -ed considerations . The result

v-es ‘ -  nte ficai ion of an oc~’nomic a i1-re gion , e~hich inc luded not only the

l i v e  ce e r - e et los , but also eigh t perip heral counties. Of the additiona l

c e n t  j ob , kondoi p he , Washing ton , Marion , Hamilton , Johnson , and Union , hav e

‘r -ip aL i t i ye ly C nor cm. ‘tent s of acreage located within the has in. The other

tWO co u c e t  I t - b , - c c ’ - m d  Saline , edjoin thee basin on the northeast and east ,

r -sp e- ‘ i a ‘ v . Economi c fort-casts were developed from the analysis  of three

- - - c ir c le ind tu etors: population , emp loyment , and persona l income , f or wh ich

projections were devel op- I for each decade in t hee - study period , 1970 to 2020.

I ej ’lat ions to t i e  y , -:er 2070 wer e a iso made , hut only as an extens ion of

t lier analysis and to validate the trends depicted for the study period. The

population ana lysis included a study of such factors as migra t ion ra tes ,

sex-cohart relationships , and urban , rural non-farm , and rural farm distri-

bution . The emp loyment ana lys is incl uded the de f in i t ion and c lass i f ica t ion

of maximum possible labor force , par t icipa t ion ra te s of this segment of the

popul at ion , and a forecast of anticipated unemp loyment rate9 . Employment

pr ojections were developed for nine divisions of the standard industria l

~1 • 1

5— - . .— - — - —--- - -—- - - - --- .‘ 5 5 S
~~~~~~~~~~~~~~~~~~

- 
- - - S



cl ,e s seti, . cti on and for nine major group combinations of the maniefacturing

cC! j — 1 c - c e . Fhe  , ‘c’1~
, I o\ n c - n t  ana lysis ide ’nt  ~ l i e d  wheat per- - c -u t of t -  t r  I employ—

- 1 i lk,  lv t e ~ f I ’ l ed by persons fr ccc wit cm ce - a s  tfl n e - c - -c , and how

‘ -~~~~~
‘-‘ 

~~ 
it ions c-r e 11 b- occupied by p -t’ --wcls commuting fro’ I outs i Oe tho basin.

c eca -se toe standard ~ndccs trial class e t c Ot  i nns  We re ccc ad , coinpar isons

W e ’ie arc s i ~y -vide with other major re~,i n c i  sectors and trends ~n t a o

nation ,I °conomy . P ersona l income 5 - b c e t h t

t t ’l e n d  ,‘~-r ca n i t  - ,  c ’ c c S  :enrlvze- d -

p ert cc c lai r emp hasis paid to wag’ s .-cn-1 salaries , ac-id trends in this source

of inc e ’r- - . Within t h e  total pro ‘- -c t -c’ f rccn e , : wo’-k dent - ‘  y - i  c\ ’ t ~ - t~ roe-

~ndic~-s , adjust-rn- nt s by count’-’ were then made ~~~~, as  to  dc ’l’ic the areas cef

‘if lu- nc , ’ f c c c ~ fu~ tire economic growth from within ‘ice st udy ‘-i re-I . Thu- se

wero compared to those computed for the Upper Mississippi River Corn-

prr-h- n s i - ’ c Basin ~t’ed 7, Type I, and the sub-planning area , of which Big

~tur idv River Basin is part , t o  insure compatibility to the region and its

rela~~i ‘nishl p within t h c -  nationa l economic framework.

11. HIS’I’ORIcA L TRE NDS

The i- -e s L~e has  , xperiencad an exod us of popula t ion in eve ry cen s us

since 1930. As t h e - emp loyment effectiveness of mining and agriculture ,

the two principa l industries at tha t t ime , was red uced , families found it

necessary to move outside the area . By 1940, the out-migration was in full

force- and continued through the decade ending 1960. During the 1950-1960

decade , for example , out-migration ranged from 10.4 to 31 .3 percent for

many of the count ies and was particularly 5.-yore among the pos t h igh school

ag.- group who was forced to move out of the basin in t’e ’,e r cb e c f  work. At
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the 5 c : l e - t i m e , t ie , - ceentinued cecduction in the economic base of mining and

gr ftteltur 1’ cr, ;m e -ci a se’condar’e’ casua l effect on this sub—region ’s ecc ec e rnry .

l ,cturi eig and the whole-sale and retail trades became the major emp l c - : ’ er s ,

i c c ’ t  ,e - e ’ a e, ls(-  01 growth f-ut (Ide’ t e  t h e ’  r,’duct ion in t i e  othar emp loyment sec-

tors. These- manufacturing industries we-re mostly small , assembl y-type opera-

t I ‘es , ehreewing from tile ,cvce i lable labor force . While the tot-i l labor market

ye s dominated by unskilled and semi-skilled labor , the demand for the products

could icot crc-ate enough jc ;hs to re lieve the cen’-mp le a r’ecnt situation. Une-mp loy—

‘rcecre t in the 1940’s ave-raged 20-35 percent for t u e five counties. During the

mi d 1950 ’s and c-an y 1960’s , ‘cc nv 0 l  t h i ,  iirc-c ; fll ‘y~ d -end their frinc i l i es le:
tile - c rc-a ,

- -dccc ing the unemp loyment rate Cu approximate ’
~y 15-20 percent . Aithoug he there

v- -re fewe r unemp loyed now , the labor force and population had been substan-

tial l’,’ reduced . Reflective of the basin ’s emp loyment-industria l mix was

the five counties per capita income of $1 ,213 for 1950 and $1,674 for 1960,

f i r less than the respective c nationa l averages of $1 ,807 and $2 ,160. These

e - c - j n )rnlc characteristics are typica l of an underdeveloped area .

18. ( I ’ F ’~ENT ECONOMIC CONSIDERATIONS

In thee c’ c cr l y and mid-1960’s, this nation experienced one of the grea test

economic booms of the century and with it came the opportunity needed by

the residents of thee Big Muddy Basin . L ight industry moved into the area

in search of the cheap, unskilled labor necessary for assembly-typ e operations ,

inexpensive land , and r e li e f f r o m a h igh municipa l tax structure. This , in

t urn , created new job sources ; and by 1963 the unemp loyment rate began to

fall so tha t , wh ile the estimated 1965 unemp loyment rate was still a high 8

percent , it was a lmost half of wha t it had been a decade ’ befo re . Hence
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icr t e c C ’  t i st  t ime since 1940, u rea l ctiange in the aggregated decline of

t he e- h u n  ~c ec ~ c - e d  i ly ohserve ’d. Except tar agr j c e i l L c , I e  which has  la id its

e e ’ l a t  ive r eni~ing , there has been a ceecr-alete r -ver a i in thee- i ndu 3trial

S t  ‘ c i L t  c c r t -  of t l i e ’  1 asin e conomy with maue~~act ring a- ed S c - r V i c r S  b l -
~-

s u h s t  c u t  ial growth. Manufacturing , i c c  p a r t  i c e 1 e , ‘ ,‘ep ee fenced -in ~-x c- e’pt I -n~ 1

prowt , , i v o r e g i n g  an annua l increase ot Scene’ 3.3 j e e - r c ’ -c It during the de cade

1050—1% c) , with the m aj o r it y  of ti _ is gro~ c ie occu’ ring fl t h e  latt ,’c 3 to 4

ars. this new growth has been , ‘ncc’e re - ,~e’d t Ir e g t - e - - e ’ ion of iuI iI S e i a l

parks by the major comcntinit 1~’- vi rh n t ~ee has  in , c ’~ t c c  c- - i th e th~ lac a 1~~]

aci d managi’ria 1 ass istance froc-c S cicr ,. - s such as t v rue d c - rks -ucc!  - nd.

velopment A ct. indu stri ;el ‘-irk s . c,:ith e t 1 p e c a ~~e~ en r e t c : r e a t i n g  li.ci c t— to —

- ,-e i ~~~t~ i c c’Jrt r lc ’ s1 h,e’;e’ been estab ish .-d: in t l c c -  n - ’ r t i ,  v t  p a r t

~ - it Moeint ernon , one comp leted and one under construction are

c r i ( i ,  in .-<c ess of 100 a c e - c s : in t i e  mid—east portion of the basin ~ct Benton

‘m i  J- - ”t l rr enl- fcrt , approximately 40 and 140 acres , respective ly ; and a

‘I so t . . e -  n i l  - rr  p: r t  of the basin near Marion, no~q in the preliminary sta~ e”,

of d e v e I - e p c c e ie ’ . Noteworthy is the establishment of an air—industrial pa r k

- - ‘ ween Ca rbondale and Murphy sboro , located in the southwestern part of the

bas in. This park , present ly p lanned to encompass some 130 acres , is being

built around existing airport facilities and is an addition to the exis ting

Carbondale industrial “;eik of some 50 acres . Thr ee ~ndustria l districts

leave also been established . Thc8e “tvolve general areas of con t rol led ,

com plementary , hut mixed , land use, including selected sites for ltght-coimner-

cia l industry. Two of these areas are- located near l-licrrin in the m iddle ~‘i
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t h e m  1 ’esjn , acid - - - t v - - l i  DuQuoin  i n  th ee we-~ t— u - t e l  e a l  ic e ’ P i n He~~’, v i  I I .  i i ’

t l e c  ‘ l o r t l e e - a s t  d ’ a r t  01

he -asin . T I - ’ t 1 j r d  ,e r e - ;e was e ) f le ’  origin~u ll y constru ct €-d leering Wo rl d ~
‘ c r

I I  , t t  t h e ’  ~‘,ist end o t  C i ; e h  ft , ie: m r d R ec S e- r - ‘In , wh im - I ’ is c c c v : , , ’  ginning to c e t t , e i e t

c - v jtide es tci ~’s af~ • -r -xp -ri enc lng .e pc - r e e l  e t  - I c  I t O , - . Jeis t as signif ic a t t

as these indus trial parks has he- -n t h e - c --u t e e h l l a i e c ’ i e - n t  if seepp l ’ - m e- n t m r  - e r —

p - c c . , F t r a t i e c c o ;  p r u u ; r ; e i - . ‘~h j c ’ . c e ve - c s s i s ’  0d in  d r e c u i n g  1- i b e r  t 0  t h e e  ~1n - ;e a n d

:‘i ’ i~~i c 1 a r 1y  in the’ ‘cu .v ~ e d e n i  e c f t i e ’ - ’ sk i l l  1. v - - I  of  t b -  wo r c- - , - r s .  t i e ,  M - i n p n v - r

1 - -
~ ~~i ’i e’ -~nd Ic~~’ l  - - r  ‘ -

- - - c ’ ” r a t i  on , ~
‘ , - i t  l e — - r c i  I h i  i n - c , Ii - s  -‘ h d e d  i n  t h i s

~ - !~ - -~- ,“~r ‘ l e r o e c ~ h s e e - Ic , ~~~~~~~~~~~~~ C c ’  ~ e ’ e i h ~~rn  I l l  I n - -Is inv e rse t v  g~’p l r - ’.-re n t

S a ’ ’ ’I ’ c - , [ 1 1  l ’ i ’ i s ~~l c r e h 1  1 e t~~ t j ~n S r c c i e c - ~~ ~ t c ~ - f l — ’  - - -  ~ob r ’ i n i i c e  p r - e r i e -  S .

i-I  t h e e p r e s e n t  t ime ’ , S e e t l e r n  Illine il 5 h iei ~‘e r s i ’y  a lone  g r a d u a t e s  ap p r o x i —

-~~it ~~~i~ ’ 3 , 000 i n d i v i d u a l s  , in n u a l lv  from i t s  Voca t iona l T r a i n i n g  I n s t i t u t e , of

wh i ch about  75 percent is be ing trained in industrial skills . In addition ,

e C e -n p rograms h e a v e  I ‘ e n  unde r t aken  by both t u e State and loca l decvernr n t s

‘ ,.ie t will sttpp It ’ceee ’det t he e- - c o n e i m i c  i npu t  to  the  area . Water resource devel-’p-

- c - c i t  s , m i n t  lv p 1,-t une d and constructed by t i d e  Federa l and S t a t e  ge ’~-ernm ont s ,

- , ‘ r a h l y Rend I~ik c- and K inka id Lake ’ , are specific examp l - s .  In addition ,

e c - c e s t  r c~ c t I c c i  of t h e e -  F e d c ’r a  I Interstate Highway System and State improvements

? c ’ t h e e -  loca l r e t c h  : c c - t w ’ r k  i e e e , -  enhanced the acc essibility of the basin

the ‘i r k e ’ t s . Mor e w i ll  be’ said r egarding th is reori enta t ion p lanning effort

in later S c -C t ions . Finally , during tht- mid-1960’s, there has been a limited

reseerg.-nce In coa l mining activities . Recent fleW mine openings and land

:i(-quisltions undertaken by various large corporations have underscored this

incre ase- in ccr ;mIn parts of the 13 countl-’s . It mus t be r ecognized , however ,

that with advanced technology , it is expected that the emp loyment In mining
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-~i II c c i  1~ ~- - c e t  i nue  t i ’  h e - c  line’ v i lie generating a greater unit productive

- ‘et j ct . Ti c ’ s , t ie e ffect will be ‘i gr.edtei l s t e e h i l i r a t i o n  ace lc ,,nied by

‘, i~ d ~‘r r ~‘a C incom:’ to (c ~ lots in .

l’ r<e l li -~~TE l) i~ h 1 J N O M i  -: DEVELOP~~~NT

a . ~n r - il . As li gh t  a~~d medi im ‘nd - -~~t~~~ i - atinue their pr ,,‘ f e  -

C r  ed ‘ and the  rec rea t iona l and e- l c , c a t  I ouci I SeO u- yes approe cic t he  cr -e 1 )tf-

cc~~l p - - t e n t  ia l , t he  economic standards , c I ’~he bas ici w H become ~~ - r - -  c y r e j e a l

1ccse o x t le e S t , e t e  a f le ’ nation . By 2:e2 1,, it is er i c i ’ . d  - - - i t c ~~e t  - i i ’-  am t i _ r i

i t  ,,~~~ c ~ m u g ’ - : I r  ‘cc c ~~~~ -ccccl , - c - l , - j , - i c c -c t - ic d  re l~~tiVc ‘V I ~ - . - -m s- -u ee ’g,i i-ri f_ c ’

- c em a -,’ i c i g  in  ‘c e u l l o n i c  sr - itu s  - c -on l y  -to h ig h as t I -  ,. - f_ m e -  it  ‘ ‘~ ‘ j e - r ’ ~ . - . ~~~ i~—

c u e t  Ions - A C  f_ ee l cc c I rig t~~ee yeats l~~7 d 1980 , t he  - a~ i c e  - c e ’te omy w i l l  sh ow

,, - i n s  i n  , - -- c p l- v ee nt , 1 r i p ’c l a t i O f l , and persona i intone ’ - ~ r h e -  a rea b e g i n s

- s  r ’ , ’ c i  -; Ce nt . A f t e r  t l c ~ m i d  i 980’ s , the r a p i d  r o t -  o f  -:~a in s  w i l l  in ev it a -

- s i - - . we a an c e : G n o r t c - .~s.-’ is e - u , t a b l i sh e d , and , by t h e  y e -a r  200 (1 , e d e -

a - t e r  ,,at t - - c c  l u  a ~ t i C  cv! st  an d .er d  of l i v ing , c r e- ’ C e ‘ ed by p2rsona l

- e L i  hay , - I c -n est ~~- - I i s e ~ d . Dr a m a t i c  and consp icce c -us changes w i l l

I t O  - i ,0 !’  ILi  O i c S . t fl ’ Ic , ~e icl  t h e e  fo l l owing  two decades wi I show a growth ,

but  in s - e p - - a t  c r  tha n ~ n - - a t  cere . P op ee la t  i on  w i l l  ‘nt irni e- to gr ow , hut

at  a l e s s e r  r I t  ~- . Unemp I o’,- --c , ‘rt shou ld  continue to d e c l i n e  and approach the

4 percent  t i v e l , accornpa eiled by an equitable ’ prop ot ti - cu - i lity of the industrial

mix. Wages and sa l a r i e s  w i l l  even tua l ly  cons t i tu te  a1 ?rotimately 68 percent

of tot,c l persona l income around the year 2000, with ‘)lopc’rty income realizing

‘en d s t  ~-eins . Commercial and farm proprietors ’ inc-ie e e ,- , is a percent of tOt~~i

income , w i l l  have stabil ized with the re la ti ve percen t gain or loss becoming
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ve ry  c c , b t  le. It is a n t i c i p a t e d  t h a t  by the  y ’ ’ ,t r  2020 , th ~’ major  port  i c e n

ot e-rip l - w r n e - c c t  w i l l  at  ill c e - of se ’mi— ski l l e d tyj- ’ - , supp leme n ted  by b oth

~illc’d and unskilled W e l i t - e s , -is we’ll as part—time and s~ as- ’r~al labor .

As a r e s u l t  , thee ’ averag~- annua l unevl’I- Io ’,’ rnc-nt rate-s may be s i  ig ict  ly greater

m f l  t he na t iona l o v e r a g e  and  t h e  per  c,i~~e C e  i l e c c e c c e  m a y  re-r cee e in s l i g h t l y

it -SS t han t h e e  nationa l 1 ,Ve 1.

1’ . Population trends. The exodus of peop le f rom t i c  b a s i n  has al-

‘ tid y I , c~~ ’cu to reve rse - i t s - i f  and should  r e s u l t  in a long-i  crc incr~-ase in

net in—migration of p o p u l c e ’ 10cc . Altho ug h ci lag is anticipated in the early

y - a r s  of development , thc ough 1980 , t hee gap b - c ’ we -en  desirahiec emp lovcnei nt

c p p - - r t u n i t i e s  and i n f l ow  of p - ’cp li- in t e  t i e  1e~~ - a t  will eventually narrow

T ic s - m aj o r  t r a n s i t i o n  from the  rural farm to the urban and rura l non-fa rm

s - - c t  ~‘rs w i l l  be comp leted , as m a n u f a c t u r i n g  and se rv ice  industries become

more  dominant  in the  economic f ramework , r e f l e c t i n g  the change in t i m e  socic’-

e v e e n o m i c  ch e a r a c t e - r i s t  ics of the  p o p u l a t i o n . Pro m e - c t  ions i n d i c a t e -  t h a t ci

r e l ; e t  ive ’ly modest i nc rea se’ in p o p u l a t i o n  w i l l  occur b e t w e e n  the  mid l d h O ’ s

throug h t i m e  1990 ’ s . Then , as unemp loyment re -aches a m i n i m a l  ie ’vc ’l and pe r-

s ‘n i l  income approximates the national average , substant ia l growth In popu-

lation is anticipated with in-migration as a predominant factor. Finiilly,

growt h and socia l changes will be reflected by where the peop le reside.

The population is expected to gravitate towards larger towns and cities now

in existence , as well as centering around recreationa l taci liti e ’s and n~~ior

ieig hway networks where industries are more like ly to be attracted. The- popu-

lation in the rura l farm ca t egory will cont inue to decrease during the st ,cdy

period , as farms become larger and more efficient . }‘ rojections ot  p c-re ~i1a tion

and rate of increase are shown on Fihi ’RE o .
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C . 
- ~ s ot . A definite shitt in the indus t r i a l mix of th~ area

c~~i 11 ~eo -h ~ee~ ‘ eO c eu ti me - 50— ‘ear study period . It is ,tntjci p a t e-I thia r b y

r i ce ’  y e  ri r ~(-2 U m a c i c  ( i c e t e e m i n g , service- , t e a l ,  , a’~c icul t ’mc - , ‘id m c n t c i  , 11

c - c e ’ r e m  tt iv ‘r~ er 01 i n d u s t r i al r c c - K !  g ,  h ’ i a c -d r i ,  t o  ~~ur - - - e r  of ~~ - ‘ -
~~~~~~~ -

-

- ‘ r i l e d . Thi s Is c i c r - st  a _ crplete r iv er - i - il of that ~ c -ad in the  b ac  r .  ia

195 -J . ~~ c cc,t t c ) r  e~~ c c u l tu r e , wlciLh Lie- ;ee~~cI 4 t c ,  .0131  i”e rank i ng w i d  h i r c  t h e e

St r’a~ - e ’  • c e , -  has ir e ’ s ece r - - cciv , selecr 0 e~,p l~~’ir e , n~ - ‘ i  I cont i nue j t r - , c r - e d—

Cu g ’i \ - c t’ , x c tcm ~~‘ ed in l~ t,d , ti r- ug0 c i C i c . 1981 , a t L ~ -T ~.‘ C c i ~ ’ I I line ,e e; ‘~v ’~ce g e e ’ —

is m t  b e  ip a t c  :1 -\ g ’  I :  - -i ici ’~rIing—out periu ° is e’ rf _4 ci~-rite d ‘v

the ye ac 2 ( ’Y e . - c e -emp loyment will - - c O t i m m e m ,  to declice ’’ iu 
-
. i a r  s i n ~~~- j ’ 9’Y)

c’ relatl-,e )v ciody-e t ~ ( 
- - ) ç-~ ec~~nt  rate of en - icci~~~ r- ,,i m t  c s  a c ri i e ved

hy ~)9J• TLc rei - - - 
, n vor ’j  ?riedun l d e c l i ne  to  a 4 

~ 
‘c ur leve l is

-i t the foll wing decades . The ana lysis recognized those

t b  ar~ ~-~-pe’cted to c te’ ,ccmt e to jobs from outside the baqin. This

- I c C  - -tJ I - ~~~- - -~~ S e c  t edt  - C u r  rn~- the  decades following 1 Q80, approx imately

- c e t ’u’ er’n ) e vccie -n  in ti’e has imi will be met by persons living out—

s-f l ‘-~‘e Ti- rids In ag tL u l tc; r e, l emp loyment will  continue to show the

‘I- l~~e~~~ a~ ~~‘ iS c e l l O  - e r ~ ec acid ‘° -w er . Labor input per acre will continue

icc ’  d ’ - .~l ine , as r o~, ’cti ,j f_ y iccre’ as c ’s are obtained throug h Improved technology

t a ’ greater c , e ,,- c : c a c c L i t b - ’ n . T h u s increased produc t iv ity pe r emp loyee wi l l

h a s t e n thc clicie in agr icu lte -t~e1 employment up to the year :eooD . when a

levelin g ‘ct Is expected. Conversely , this production Increase will provide

g u ~~. c - t - m  e- I c~~turria to the t ;r’ic proprietor , cnakirig it more attractive to de-

-‘r ’e f - I l  t i - n e  t o  s g c  i c  h t e e r a l  pureuit~ and m- -ie ntua lty ic t ahilizing the employ—

- i~~’it t ! - ~ rr . Proi~~rr Inns e,f total employment i m e ~ shown or F T(-ORE 6.
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0 .  i e - r i - i c - n a l  i n c om e ’. As uueinp le cv cue- nt c - i t e s  c o n t i n u e  t o  dec 1 i n -  and

c - c - ’r -  - c u e s  - e l  c - c~c b e  ,JV ;I j 101) 1 C t o  c i c e  I t -  - 1  d e n t s  01 t a - - h a s  i n , t at  a , p c i - -c ‘ c i  I

:n cc ’m e ’ s h m ’ecLi c - n t i o u e -  t m ’  cr 0 , ,  t a ;cn c i e - r c u t c -  r a t e .  I a  19’eO , we c g e - s  an

s el e c t i , s  consist -~ of ;e~’; r o - -: im~’ct c - l ’~- b.~ p e r c e  cit t i e -  r e s i d e n t s  t m t a l  ;c ’ c - - c e re a l

r i s i n c  to abou t c 5  p e r c e n t  i n  1’ ’ec h Ti c i - , [ c c  nd w e t i  c o n t  I ’ eUe , s~~ice

t h c t c  er e- , c t h  ire em:’- l ” ; c - c m - n t  ari d aiag. -s v i i i  a~( ,-’ee r ece -  u t  a ac e b g r e a t e r  p r ’- - -r’ t i --ic-i

L ri t h e - o r b - - r  s o u r- e s  of pe r s o n a l  i n c o m e - . c ’,v t~ :i  t - - i r i  q u a rt e r  of

7 e )  d cii :e. b e t t e r  industr al l c d c a  will brin g e - , .c - e~ i t ’~r ta m n~ u n  ‘ i

cocome . ,~
‘ i I c c  manul j’tur In c S 1 , 1 c c - s  and other i n d u s t r i e c -  ! ‘ Ec c cc i i i f l a  tin e

i r a l v  e s t a b l i s h e d , t h e s e  c - t i n s  i n  c r  cue~ i t a  1 n c c~ c w i l l  bC re - ;u iize J t C c c - O U - ’ t —

O ct  C c -  c- - ro  c , - c t io n  c e - n od .  By t ’hc- year .030 , p e r Cci (-it ;. C ii )t’ e ’ s hoU l I be

en rv n -  e r  tOe national civ, r a g e . A c - n e r o  I i n c r e a s e  in  ~~a g c - S  O ci s a l a r i  c’S

iS f l t c i t n - e t e l  w i t h  substantia l gains to about 1990 , at hiui: time- about 68

r e  c o c c i ’ - t  -ctal -rsonal iru c OIrme should he derived through th i s source.

~- c- e - c - t -ic --c l i r e - -s  a r e  e x p e C t ’  d s h o r t l y t h e r e a f t e r  as t h e  econom y bec~~n es  m or e

uI f~ u. c t  - c r e e l  athc’r sources of income become more r eadlbv Ce a i l - e b l e .  l-,’ci et c’u,

,etid S - t i  er leu s -~hou1 d ievel of I in the h7 to 68 percent range icy the- year

20z0. A l t I c - U g i C  ;e1c i c ~~ r e ’ c e s c  in  wages per employee in cic ricu l t i c re - iS cii t C —

ci pue t -- ’ I b~ cc -euse of continued decline in this emp l~evnee- nt l e v e l , t ‘t e l income

will climb as in cre- em s es i n  - r u c l u c ’ t i v i t y  a l lo w  g r e a t e ’  r e t u r n s  t e e  l abo r  and

th - - r op r  e- t or . This antic i m e ted gradual increase will e m ’ not i - e 0
, 
part i-

cula rly aft e~- r the ic -ar 198Cc . e-deereas in 1960 t h e -  av era ec e w a g e -  in -igri cul-

turt per employee was $328, by IQQO it will have m c i  ,c - ;e d t e e  $9 10 ;  b y t h e e

year 2101 it -i i l l  have r 1s t -n to sli ghtly over $1 ,-5 (c0 . 
- WI t i c this cheing,- in

1 . Conc- ,ta nt dollars.
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f~~r m c i i g  and the incr~-as .- in productivity, fa r me rs ’ operationa l needs will

- I  i S )  i n c re a se - . T h i n  • in t u r n , genera tes  a Se- c i’n d e ir ’,’ dema n’i , much of wr - I oh

‘ci I I  I . - f u l f i l l e d  l o c a l l y .  Consequen t l y ,  l e s s  c c - v e n u e ’ w i l l  l eave  the  a c c - ~a ,

an~l the ems in will lee b~-t te’ r abl e to maintain t i e balance of payments re la—

liv , ’ t o  i t s  c~~n sum e r needs.  W h i l e  t h i s  is t r u e  f or a l l  sectors ot  t i m e  bas in

c c c t , c c e m c ~v , t h e  sca le app l i cab le  to a g r i c u l t u r e - , and It s  r e l a t ed  g e n e r a t e -  I ~ err ~eu d

is - - t t - -n  g r e a t e r  t h e m  t h o s e - in c-carey o ther  i n d u s t r i e s .  The i l e ’ n I  in p e r s on a l

- - : c e  on a p e c r — c a p i ta  bas is  i s  shown on F lU  ~i’ 7.
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SECT li c~ Ti- - )b,l-It-,~iI)~, FOR PRODUcTS AND SERVICES

- U- ‘- IE~~( )~~J-, F(JI E\ A l -~ A ii IN

lIlt- s cot t OU c i  I - c r i g — r  c m l ii 1 - c i c c e n i S  ; u S S O C i d t  - c l  wit l~ the ruas in ’ s resour c- - s

ce - - c -  .iet c rue l ned by t i c  v a r i o u s  part i c i p t i t e e i , ’ -i e er a  1 and S t e m  t e  — u g e n c  1 es , to—

g L ;lc ’cc w e  th locO 1 p m ,c mc rm I rug ‘n t  f t  i e c S  . R, -c m c cmni z i rug that c-a c cc — cr c-a of cc- It  c i a

at  - le -c uand t i e r  se ’r ’e ’j c e  wo’cld ha-~’~’ an ir iic ere nt eelc i (jleenes s , th e e  ana ly s e  - e n d

o c e s c r e t a t  i n  c c ’ , - - ‘ i c  s’ ’~ ’ - e r a t e u d  t o  lis t i n , u i s l ’  re , ’t  w e - e t c  demands on W~i t e - ~ -

r - ~ 1,e t ’ - o r , - s c c c r c e u s , I~ r e I - r , - I , e t , - -~ r ’~so urc c ’s , - C u r l  t i c  o c i c — p f l v i r O f l m e-~ t t  ( e ’fl

S i Cc- - at  coi l s . The eva h u e  mU , -res ‘ 1 1 ,-s  - ue ,-
~~ n - c ’- we- r- d r , ct 1 e a t  c - c l  on t i

‘ru - “ c t  t ot  ‘ em C - -c - o i e ’cni c  c o f l d i t i c r c -  , dep icted in Sect ion I I I  ce nd d e t a i lc  b e n

A p p e n d i x  L , and t c ’ ~- social r ” s c e c e r c e  inpu t needed to sustain the area ’s environ-

c-c ’- r i t  a nd we - 1 1 — b e ing .

‘e i ’ } ~]~~. cFIATE[ ) CI-: iU- -

- 
t e,ue,1we,L eL ~~~~~~~~ 

A p p r e e x i a a t d y  ~~. 5 pe rcen t  of t I m e  has in

- e l  S e ’c ’tC l~c - ,~~1c ) ac r e ’s , a r e l o ca t ed  In t I c e -  I b o O  p la in and  are s u b j e c t  to

1 c m - c e l l  -c i bi s  a c r e - a g e -  Is i n u n d a t  e d  on t h e e  u - u - - r a g e -  of ‘li ce’ e - - - r  ii 50 ~- c - e r s .

( i t  L e e  C ui,~~1 ‘l o t  p la in .tCr e- .’rt~e ’ , appr e xicc ~lt e ly  41 ,700 acr -s ar e- a f f o r d e d

sonic’ b e - g r e e t -  of I I ec ,’,i dama ge r e - d u c t  ion t ron multi p le -—purpose re - s c r ~ eirs

either e e tn p lm t I  or under c ’n s t  c ’ -  t i o n , included in this category are 37 , h0(’-

a c m e - s  - ‘ii the main stem of the Big Muddy River bèl cw the Corps ’ Rend lake

fIe :. S ey ’ /O i i  ; 5 ,200 acres on t I C ’ lower C r a b  Orchard Creek dovnstreee cc el t b - - C,  aFt

( ) t  o l e  rd Rese-rvolr oper;i t e d  I v  t h e  U . S . F I s h  me nd WI ld l i f e ’ S . - ’ m - -~ i c e -  ; and 200

•-rc r --s on Kinkaid 1:- c - c - k below the St e t c  of llliiic ei ~~’ Kinkaid Reservoir pres-

c’nt ly under con strict ion . T u e  37 , 100 ee c -r e - s  he b y  Rend l~ike Dam Cxc ’ l u ~h’s t hat

-‘C

_______ 
S



a r - - ,ege 1 ‘c i t  - c  in the flood p lain common t e e  1)0th Big Muddy and its tribu-

c r i e s .  W~ le l i ce- reservoir will e- {fe ct some reduct i crn in the main Stern

- kw - ct m r  t o  t h e  ( r i  c t ar i e s , t h e ’ f l o o d  p r o b l e m  s t i l l  x i  st  s in those ’  t r ib -

eta, i t’S ,li ~c t o  l c cc :e  1 r u n o f f .  h e n c e - , t e e e ’s r’ areas b’e”e (- - - n  I - e c l u d e d  in those

, e , r , e e ( : , s  i c - - n t  i i i ’  as s u b j e c t  t o  f lood i ng f” r  e a c h  e e l  t i R ’  t r i b u t a r y  w a t e r —

S l e e ’ c m ” . A b r ’- - clown of t i ’ I’r~ ’ S c c  l i I l C c l u se  i n  e a c h  of  t : e c  r e e l a t r  ib ’  :1 e i ~ j , ’S

cu d  s ~ , t  er e ’ i c U s  , in c  I u i  i n c  t h  r e ’m a in i  n o 1~) l  , 700 ci r c s  I s show n in  TA :-:l , 1: 5

“ I c  j o r  p or t  i - ’n~ o f tU- deve loped ar e a s , i n c l u d ing u r b a n  and r u r a l  p r o p e r t y ,

e s  w~- l 1  as Some ’ agricultur al l ir e- I s a n d  f arm. st eads , are  located a t  ~c i e v n t i o ns

s e m i -  I - - c t  t i  less f r e q u e n t  f l o o d i n g  w h i l e  the  b o t t o m la n d s  ore p r i m a r i ly a g r i —

c u l t c c r n l a t e e l  t imbered. F l c m - i d i r g  of the  t r i b u t a r i e s  occurs on an ave rage

- ‘ 1 1 0cc c-- ; r y  - c-e e c , tr ’-q ’cen t 1y r e s u l t i n g  in m o d e r a t e -  t o  s e v e r e  damage to

: e .r i c u l tu r a l  ac reage . Flood problems a re  f u r t h e r  i n t e n s i f i e d  by extended

pen ‘-is of inundation and the  f r equenc i e s  of minor floods tha t occur during 

-c ing s- - ,eson . It is ,-n t Imated that 31 percen t  of the  gross va lue  of

- c i  p s and j e e s t u r e s  arc - damaged a n n u a l l y .  Th i s  damage consists  of reduced

e c r p v i e ’ l bs , lowered crop quality , and increased costs of production. Seeding

e - - ’,e a l c l  -~‘t ic ire chi t ’s and delayed harvesting are examples of the manner in

wI i c h  f l ood da ’c~e g m -  reduces crop yields and qua lity. Increased costs are

al s o  i n c u r r e d  when a d d i t i o n a l t i l l a g e  operat ions and other agronomic prac-

t ices  a re  r e q u i r e d  to  c o u n t e r a c t  the  e f f e c t s  of f looding . In a d d i t ion , tim-

ber management and harvest  ope ra t ions  are a l so  de layed  by frequent flooding.

Damage to other agricultura l proper ty is pr incipal ly  to f ences , with some

damage r e p o r t e d  to livestock and machinery during the greater floods . Urban

f loodwater  damage  in the  ups t r eam w a t e r s h e d s  is m a i n ly caused by underdesigned

stormwater  d i sposa l  systems . This r e s u l t s  in f l a s h  f l o o d i n g  in the Ci ty  of

46
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TABLE 5

F i c c e ’e c p 1 - c  i c c  l a n d  u s c  and damages

I ~-d ~~~ ___ ——

Crop lanct , p es c r , -  F- ri’s’ and F,st ‘ c c , i t -  0 c,-

~. ccce g _- O r  i i  m d  i l l - l a n d  
- 
mi scel haneous J o t i l  ~--~~m l  

~~~~~~~~

~ig -l~~1 l ~~m I-s , L00 ~~~~~~~~~~~ 37 , 30G -~ 1;.,c ’i ( t ,

ci i i~~~-y Fork 6 ,~~e ’i h  I , 400 
- 

, ~0O 1 8 , c h i c

( : , -j , e r CreeU ,:,io 1 , UM ’ 1 1 , -e o i O ~ 5ij u

L r a b  ( e r l e a r d  3 , 500 
~ , dL’ L ~ 7, 300 h~ ’ ,600(52

Ge e I n c  — r  ‘- -k  ~~~ 3 , ~CU 8,100 .500

a - C t -  - - -  800 100 900 
~~~~~~

‘hur ri , e n , -  G r e  -k 400 ~ e )() 800 ( 10

i-ckal d Crc -cc 100 100 200

L i v e  , e c - mi P a n e l  I, 500 1 ,100 2 ,600 ,

f,i l i i  ~
‘Odciy 11 , 200 15 , 401 2h , 600 190 , 501,’

I ‘ --er Beaucoup 900 1 ,000 1,900 26 ,-.U0

I e e e - c - n  Crab Orchard 2,500 2,700 5,200

- ‘ i d i L l e  Fork 10 ,200 10 ,500 (61 20 ,700

pc t c~~~. i e c c ( ) e e p  6,300 6,800 13 ,100 16 9 000

‘ pp  BIg Mudd y 3 ,500 10 ,500 253 ,800

TOTALS 69 ,700 74 ,700 144 , 400 $l , 4 6 5 . s -

(I) 1-Ig Mudd y River flood plain downstream Rend Lake Dam and includes estima t ed
e v e - r a g e  a n n u a l  damag e .

(2 Includes approximately 70 acres of urban area .
(3) includes some $27 ,300 urban damage to Murp hysboro , B l a ir v i l l e , Hurst , H c - i r l n .

and Royalto n .
( 4 )  I n c l u d e - - ;  a p p r o x i m at e l y 20 a c r e s  01 urban area.
( 5 )  I n c l u d e s  some $15 , 400 u rban  damage  to Marion .
(6i Inc ludes approx imat ely 1(3 R e  re-s c)t urban area .
(7) Incl udes some- $700 urban damage to West Frankfort .
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‘- l o r i ~ T~~, ~ ‘ - l c . c  is ‘ i i  ;e ined by - w~’ b ranches  of a t r i b u t a r y  to  C r a b  Orchard

‘ cc Flash flooding a Iso is ca sed by in a d e q uat e  channe l c a p a c it y  and

r - ; st ’i CCI Ofl~ - 1 1  c c c l v e r t s an d  ~r lO gos - D e c ~ege to  roads  — e nd e r  idges th r o u g h o c e t

‘ cc Iea ’z i c’ i s  p r i u e i p e  ily to se’condary and e l e i t r e p r o v m ’ e l  r oads .  These- crossings

art ce -re sus~~ pt ihie t d i r e . m g m -  b ec ee use ’ t I c e  apprcc a ches  to  mos t i- - r i d ges ,e re

ne-c r • ~C - - f l t  i ons o~ tHee f lood  p la ins . i t c f l Y  ‘f 11101-c e hr’ l g - ’s and c u l v c ’ r t

c - p  ‘ l i e g c -  e r ~ 1 m i t  - ‘0 in  c ap a c i ty  e n d  f lood f l” c ~’s m c i- c t ove r top  t h e  road in

- ‘ b r  t o  b - - s .  A c c u m u l a t e d  d am a g c s  a t  these  l O c a t ( e e n 5  can h~ cocccc- s i g n i f i —

can ’ wie m c c f r eq c . c e - n t  f l c c o c l l n g  causes r e p e a t e d  rep lee cement  or r e -p ~- ir s .  In

‘iciditior e to t i c , - direc t flood th’mages , t h e r e  a re  o the r  i cc c c - s c ’ 3 which are

d i r e c t l y r- - l , t ed to flooding even though the area itself may not have been

b o d ed. Ti -s~ indirect damages consist of interruptions to travel and rerout-

ing of tr0ffic , temporary d islocation of persons from work , extra time and

~r,-evt’l required for d e l i v e r i n g  farm products , and o ther  soc ia l  a8pects  in-

volved . A summary of tic average annua l flood damages present ly experienced

in each of the 15 watersheds is shown on TABI2 5.

5. ~~c ; - m s ~~jcjJ~~. The demands for future municipa l and industria l water

supp 11- -s w e r e  ev a l uat e d  based on the projected increase in population , stan-

d c c c l  of l i v i n g ,  and industrial and commercia l development . It was assumed ,

as indicated in APPF ’c r) i- 
~~~, 

tha t bas in  industry would be dominated by light

manufacturing and commercia l industries of the general type now present which

are not heavy wat er users. It was noted tha t because of the limited ground

water all significant municipa l water systems use surface water; and , except

for severa l Impo undments constructed to supp ly rai lroad and coa l process ing

p lan ts , mos t of the Industria l water is obta ined from these mun icipa l wa ter
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supp l\ systems . Therefore , it was assumed that in the future industric- s will

- - u t  i n u e  t o  o b t a i n  th e i r  vat - c f rom these  mun ic ipa l s y s tem s , and tha t th e- es ti-

m at e s  of mun ic i pa l  and i n d u s t r i a l  water  de ce e e~nds shou ld  he derived hase-d on

lice - individua l eva lua t ions of domest ic  and i n d u s t r i a l usage w i t h  specia l

allowances made for the mineral industry. The present water use , includ ing

the ’ population served , was the base for projected demands. This information

was obtained from the State data on municipa l water supp li e- s , including treat-

ecu -n t  p lant records . The domest ic  water  usage was computed as equal to the

p o p u l a t i o n  served t ime s the  g e c l l o n s - ~’e - r - c a p i t a - da v  ‘r a t er  use (gpcd)  . T h e  j c ro -

j ec t ed  increase ’  in n o n — r u r a l fa rm p o p u l a t i o n  was used as the measure of in-

crease in population served , with gpcd rates ad 3usted to reflect anticipated

increases in the standard of living . Since one measure of the increase in

standard of living was the change in persona l income , th e gpcd rates were

ad j usted by ra tes of change in persona l income . Estimates of industrial water

usage were based on t h e  premise tha t present needs would increase in relation

t o  t h e rate of growth in industries . Since manufactur ing and services a r e -

expected to continue as the leading emp loyers in the basin , the projected

increase in manufacturing emp loyment was used as the measure of increase in

industria l water use. Th e onl y significant self-supplied industria l water

use is that of the mineral industry , particularly the coa l mining industry

which uses large amounts of water for washing coa l. However , since mos t

of the water used by the mineral industry is recirculated , the consumptive

use is comparative ly small. A ilowances were determined for self-

supplied water use , based on projected commercia l minera l activities in thee

basin . Fu ture municipa l water usage , as we -li as industrial , was f i r s t
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stimated for t- ,ec h u of the five ’ basin counties. These figures were then dis-

eegg i- e ’g-it -e l t o obtain estimate - s of use for t i l e ’ ind iv id u a l  munic ipa l i t ies so

as IC ’ ide ’n t i  f’ t ’t e e - predominant demand centers . Since county projections

involve greater areas , they are inherent ly more accurate than the projections

for m d  ivideca 1 c eci l cip~e lit ies . Therefore , when the sum of projected water

use for municipalities in thee county did not equal the county projections for

ceu nici pal and industria l water usage , the difference was assumed to have been
C Ccli - 1 by
ocher - r o ,ercjzation and industrialization that can be expected to occur~ A

scem-me ry of the water supp ly demands for each of thee five counties , inc lud ing

a hr~-eckdown by major municipalities and mineral industries , is shown in

IABLE 6.  Subsequent  to  the  foregoing  evaluation , an inventory of exist-

ing impoundments  and f i r m  commitments for providing fu t ure water  supp lies

was under taken .  Construction of the Rend Lake Dam and Reservoir  w i l l

p ro - . ide  ap p r o x i m a t e l y  40 mi ll ion gallons per day to mee t f uture munic ipal

,‘enml indu stri al water supp ly requir eme nts. This storage , coup led u-ith an
jnt rCity ci p m - —

line n~-w under construction , wi ll ass ure a dependable source of wa te r supp ly

~fl eXC .~SS of the 2020 needs projected for those areas and individua l comrnuni-

ties located in the middle and northeastern part of the basin. The projected

municipa l usage of the intercity pipeline system which served as the basis

for commitments and justification (sale of treated water) of that pro j ect

is shown on TABLE 7. As a result , the only areas of possible munici-

pal and Industria l water shortages would be in the southeastern and western

par ts of the basin . The town of Marion will not be supplied by the Re -nd

Lake i n ter c i t y  system , and has  Indicated that I t  Is

- 
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TABLE

Projected municipal and ind ustri - cl ‘- a t  r supp ly n c - e e l s  (MCD)

j9/fl 1980 2000 2020

1PF }-’ i-PS (’~-~ COt d1’\’

cj, (Washington C o c e n t y ~ .07 .09 .13  .18
- I t  - Vernon 1 , 5  1.55

oi ’ tOt , el 1 .3! 1.64 2.78 3.77
Incr em ent for other urbaniza-

tion ~~
- industrialization ‘- .15 .88 1.39

Total municipal use 1.32 L79 3.66 5.16
Se l supp lied mineral industry 1.16 1 .5i 1.80 1.64

oLd county demand 2,~~H 3.32 5.46 6.80

FRA N KLIN COUN TY

Buckner .02 .02 .03 .05
h~ nton .69 .83 1 .16 1.68
( l e r i s top h e r  .33  .39 . 55  .79
dov ,elton .15 .17 .23 .33
Se —u~~’r . 24  . ‘B .41 .58
-.‘ - st Frankfort 1.07 1.30 1.83 2.63

.26 .33 .55 .85

-H e l e t o t a l  2 . 7 6  3. 12 4.76 6.91
Increment for other urbaniza-

l ion ~ - industriali zation - - .08 .62

Total municipal use 2.76 3.32 4.84 7.53
Self supplied mineral industry .41 .54 .63 .57

Total county demand 3.17 3.86 ‘ .47 8.10
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TABLE 6 (Con ’t)

l’r,1~ ected municipal and industrial water supp ly n~~c - i s  (MC D)

]97~) 1980 2000 2070

WILLIAMSON C0C~ ’FY

e ,,e rt ,’- r - ,’jil e .30 .37 .54 .66
rrin 1.95 2.3’) 3 .48 4 .30

I oh , cs t on  ( ‘ i t v  .25 .30 .4 1 .50
‘7 e r t on  .90 1.10 1.59 1.96

~u ht otal 3.40 ~. l l e  6 .02 7 .42
In c r e m e n t  fo r  o the r  u rban i za -

t i on  e~ industrialization .08 .26 .87 1 . 3 7

iot - c~1 munici pal use- 3.48 4 , 4~ o . 8 9  8 . 7 9
Self supplied mineral industry 1. 17 1.54 1.81 1.64

ot - ’el county demand 4.65 5. 96 8.70 10.43

PERRY COUNTY

Coulterville (Randolph Co) .09 .12 .18 .24
Do Quoin .87 1.11 1.79 2. 44
Pinm kn e -,‘v ii  I~’ .44 .57 .93 1.26

; u b t o t a l  1. 40 1.80 2 . 9 0  3 . 9 4
Increm ent for other urbaniza-

tion & industrialization .03 .08 3’) .68

Total municipal use 1.43 1.88 3.29 4.62
S e l f  supp lied mine ra l  i n d u s t r y  3 . 7 2  4 . 9 2  5. 78 5 . 24

Total county demand 5.15 6.80 9.07 9.86

,JACKSON COUNTY

(a rhondale 2.81 3.76 5.73 7.12
Elkville .05 .07 .10 .13
Mu rp hy sboro .82 .109 1.66 2.05

Subtotal 3.68 4.92 7.49 9. 30
I n c r e m e n t  for other urbaniza-

tion ~~ industrialization - - - -
Total municipal use 3.68 4.9. 7.49 9.30
Self supplied mineral industry 1.71 2.26

‘Io ta! county demand 5~~3~ 
7.18 10.19 11.71

TOTAL BASIN DEMA ND 20.84 27.12 38.89 46 .90
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‘IABLE 7

ls~ct ~-r s ’e p p l v  ne e d s  — Rend Lake l n t e ’ e e , I IV ~ ‘v’ S t c ~c *

1- ’  1) 1980 2000 021!

f t - i  t e r  ~ Lifl

‘:~‘r n on  1.25 1 . 55 2 6 4  3.59
rhan. ilcu c hecct. Increment - .15 .88 1.39

Franklin County

Buckner .02 .02 .03 .05
.69 .83 1 .17  1.68

Christopher .33 .39 .55 .80
Royalto n .15 .17 .24 .33
- -e e s s e r  . 2 -c . 29 . 41 .59
7,e’st Frankfort 1.07 1.30 1.83 2.63
2 1 € - g l e r  .7 6  . 33  .5 5  .85
rHan. /Indu gt. Increment - - .08 .62

~‘illlamson County

- r t e r - , i l l e  .30 .37  .54 . 66
- I - - r r j n  1 .95 2 .39 3. 48 4 . 31)

o l e n s t o n  ( ‘ f t ~’ . 25 .30 . 41 .50
rian./rndus t . Increment .08 .26 .87 1 .3 7

- r - - a c e n t y

Do “c - . ,f c c .87 1.11 1.80 2 . 3 3
i r e c e d e  - / I n d u s t  . [ ‘cc  r e - m e - n t  .03 . 08 . 39

e u l A l ,  7 .4 9  9 .54 1 5 . 8 7  2 2 . 4 7

* e-q cei remen t s for McLeansboro are not  included since community is
located outside basin. Estimated water use (2020) is 0.6 mgd .
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precee-din C with p lans to enlarge its present water supp ly storage reserv oir

L u l l  ~ L’ I ‘c ’ ‘ , t o  - a c - r ’ - ’ i t  t h r o e f t c 1 e  t i ,  s - t e i e~’, p er e e l .  The o n l y  c ommun i-

t i e s  C c f  i- i d -  j u t  e ’ F C j t  V pipelin e syst c- ~S area  t a a t  wou ld  he of s u f f i ci -ut

si ze ,c t a just i tv concern over fut ore - wat ’r -i r e Murp h y sh o r o  and Carbonda Ic.

Th - 1~ ate of Illinois is i n c l u d i n g  mu e l i c ipa  1 end in d u s t r i c e  1 w a t e r  scipp l y

sIc!  in  t s  p r  ep o s - c i K i n k a i d  Lake Reser’ :  u r  se f f i c  cn t  t o  m e - e l  t b e ~ future

n - - dc, cf t I e ’ -  t e ’n of Murp hyshoro . This le ft Carhondale as the only community

t I c - c t  C O U  Id e ; e ’~’e’ a d e f i n i t e ’ f u t u r - wat C r  s up p ly  prob 1cm . Carhonda le is

pro - c t  ly ol~taini ng it cc wate r n~’e - d s  f rom 1)0th Crab  O r c h a r d  lake and its own

municipal r- -s e -rvoir . The ’ conc-ccunity has are existing contract with tb: I’ . S.

F i s h  and Wildlif e Service- for obtaining some of its needs from Crab Orchard

until J ’en e - 1670 , at which time the contract would be terminated . Discussions

wi t c the Bureau of Sports Fisheries have indicated that it would most like ly

cons icier extending the same emergency standby services to Carhondale as arc

pr & - ’ -n t ly o f f e r e d  the towns of Marion , Her r i n, and Carterville. However ,

befe i r - ciny fina l determination could be made , an eng ineering evaluation of

ava i lable  s t o r a g e  would  have to be undertaken by t h e  Bureau , w i t h  the  f i n a l

decis i on largely contingent upon Carbondale ’s success in obtaining other

sourc ,-s of water supp ly. Present ly ,  the community of Carbondale is nego-

tiating with the Soil Conservation Service for provision of municipa l and

industria l water supp ly storage i n the Cedar Creek watershed , for wh ich a

work plan is curre nt ly being prepared under Public Law 566 . Since t hese

projects would he capable of meeting Carbonda le ’s projected requirements ,

it was concluded tha t there was no need to consider provis ie-ce of additiona l

supp lemental water supply storage for that community. For the remaining
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individu a l communities , existing storage was found to he sufficient to meet

pr o  I - c t  ed re q u i r e -c ~e e - n t s ~ excludin g any cons ide rat  ion of e X t  e n d e d droug ic t i cr—

1 ads . Conseque n t  lv , i t  was concluded th a t p rov is  ion  e ’ f  fe~t u r e  wa te r  supp l ies

W OOl ~ t c ’ c e e t  he r e q u i r e d  u n le s s  the  Sta te-  was i n t e r e s t e d  in purchas ing a d d i t i o n a l

s t o rage I’e’v c~ d t h e -  s t udy  pe r iod  2020. The S t a te , b y l e t t e r , concur red  tha t

t h e -  1 i s in ’ S wat  ~‘r supp ly S t o r a g e , 1)011 e x i s t i n g  and under  de ve lopmen t , appeared

ad e q u a t e  t o  me -I a l l  f o r e s c m - a I ” l e -  needs and tha t t i e - r e  was n e ’  in t c  r e s t  on t h e

p a r t  - ‘ I  t h e  S t a t e  to  invest  in long—range  w a t e r  supp lies - i t  t h i s  t ime .

c. S t r e a m  q u a l i t y .  W - e s te  a s s imi l a t i o n  is a n -  ot  t ie e  most i m p o r t a n t

wa~~e-r  uses in t h e  basin , ut  because of ttc -,~ 00-: q u a l i t y  a t  c-cur t ccc r u n o f f  and

low s t r e a m  flows i t  is ) fle ’ of t t e e  uses for  w h i c h  :i~cny s t r eams  in the  Sas in

~e r e  least  s u i t e d . Municipa l and i ndus t r i a l w a s t e  residues are d i scha rged

t o  ~-ve ry  major  t r i b u t a r y  stream in the basin. Urban  centers within the  basin

hav e- lo c a t e d  on l a te ra l t r i b u t a r i e s  or s m a l l  d ra inage  areas r a t i c e r  t h a n  on

main waterways , and many of these waste discharges are ret or near stream

ieeadwaters where waste assimulative capacity is the ieew ”st . TIee result is

ece any areas of low water-quality at t imes of low stream-flow , even wl ce ,’c ’c

conventiona l seconda ry treatment is provided . Previous studies , particularly

those undertake-n in connection with the Rend Lake Reservoir , hav e -  underscored

this existing problem ; and because of this , Congress authorized low-flow

augme ntation for tha t reach of the main stem he- low the dam to its confluence

with the Mississippi River . To identify possible requirenents feer flow

r e - g e e  h i t  ion in cent rolling stream quality, ana lysis involved tice’ process of

counteracting the waste discharge , Biochemica l Oxygen Demand (BOD) loads ,

imposed on a stream . This inc luded cons ideration

55

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



e l E  t~ ‘ , Cc’~ - I i i ~ -~ , e t C i  , the re ree t ‘ic ~at e  (deoxygenet ion)  and r ea e r a t  ion

er-c  , ) c  t o’~-p e i - c t  r e -  ‘ - ce ’n cc  I t  l’,e re nd v a r i a b l e  per mont ) . ‘r lee se

~ r~~- t  o rg , ~, , r n t 3 e ,  c~1’ 3 - c~~t ’c t s  re f  ,, - i n e’v , 1 , a u e — ’ c s e , an d  t~~ce ’ charac—

1 ic ’~ of  t e e  v e t u e c l o g i c  ‘g l c e c . ~n , were ictentifb ci 1. samp i i c g  o f

c’r’e se ’c t  s ’t o c u c c  f l ec w d u r i n g  1 e  earl-i- st o ~ t e ’s ‘ i t i - c - St  ‘ c l v .  Su n c c -

- v - t ’c . - ’ l C ’ ~ ’ lv ?~~f ~~t the - t  c - a m  q u~e l i t y ,  ~ L c - - e ’ f - t  r a v e l data  an d v eh ’c it y

‘c - :1 1-s a , e ’c~- —~~ I ’ w  c u e ~~i t  i c c - ~ ~~~- cc - ,o s t i n a t e - - I  t o  - ‘e tc pollution lnadn and

tO pc -
- 

~~~~~~ O(y ~~ e ’f l  sags ;i long the  ,S t c c i - . S i n c e  a l l  s i g n i f i c a n t  o,~~ge— e e—

c_ -‘r.s ci - - t c - c 3 n i ’ s t r i a  1 wa l e -  loads p r - c - n t  Iv ru e- di c c r h a r~ ed i n to  mun ic ipa l

- - i t  - - n t  r i  t s  , it was ass ’ . e d  ~h at  j ’his pr ac t  ice  ule: cc-retinue . -\p~~li—

c i b l e -  wr ’ - ’r c’c~~c,] l it’,’ cr 11 -n ~a w- -re dot c c - i n ’  3 , e ,- t see i  on the  p r o j e c t e d  land—

- s ~- r e - : ~ 
- cit ic’s end e - ’guir ’t i ens establi sieed by the  I l lin o i s  Sanitary Water

3 , P- - c d u so of  t h e  - - x p r e - r s c - d  d c - s i i ’ ~i o 1 1 i Ly  of - ‘nic encing the streams ’

r - n e a t  t ona l ,~n v i r c e n cr -, ,n t ,e l , and ecoloctica 1 c h a r a c t e r i s t i c s, a d i s so lved

:-:y.- - -e e ( i,e ) e l, vel - I  fi ve- m i l l i g rac - e c ;  per l i t e ’r (mg/ I )  r e n d  maximum p e r m i s s —

it- I~~ ~ t r  - - i -  t ”r cp , ’ r a c c e r e ’ ~~ 
~~~~~ for t h e  t ime per iod  A p r i l  th roug h Nove mber

~- - r ’ -  ~s t , h l i s h e d  eS t w o  p r i m e  c ee n c i d e rat i o n s  in the  goa l of m a i n t a i n i n g

ic c- - - t  e p i c  s t r  ‘ in  q e c a  l I t  y .  T C 1 , 1  cc f or e , t h e -  - o  i ncites of mun ic ipa l waste  loads

ln c l e e d -d h ot : ) e  t i e -  O l e c e e s t  I c and t h e  l n ’ I i s t r i a  1 wast - discharges projected for

t i e  crC ’ i n .  l ee  each su h bn s in  or w at e r s h e d , emp has is was p laced on the  load

p o i n t s  u l ce r , -  t u e  greatest stream flow for waste assimi lation was required .

R o t h  e f f i c i e nt  w a s t e  c o n cen t i at i o n  and percent remova l were used in estimating

t h e  q u a n t i t y  of w as t e  dd, scla rge . In gen e r a l , the ’ p rocedure  for estimating

the munici pal waste load was based on obtaining an estimate of the population

served , t iec - g a l l o ns  per cap i t a  per day waste l e i d , and the pe r capi ta pounds
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i e V  of 5— ~~e v POD . T i e ’- wac-;te flow was t i l e - n  corc ep ict e~-d as eq ua l  to  t he popu—

L e t  ‘ c T !  Se ’ r \ ’ - e )  t i c c- -s t hee g i c i  of wad e’ flew and t h e  qceint c t y  cf e : r c t r ,  ~~ e d

w . ; s t - . Se condary t r i v e t  n , - n t  w c ~~ a s s c c ’ e e - i ~o jei i d e  -v c . riL c , - i ’e~ t ion in

- — d,~ tOO , and t ” — i t i r e r v  ¶ i e ’ ; e i r c s - i e I  i p c i - c - - n t ;  c e o w e - v e ’ T ’ , t o  a l l ow  for t i i -  wes t ,-

c a r r i e d  to, ’ i c - h c e n  st o r m  c i r a i n r e ’,~e ’ , t i c ’ s ’ w e t  - r e ’d e i c c e c  t o  bc and ~ ( p :r  c-le t , re—

i v o l v . T i c e present s - w  ‘ed ;‘e r ~~e c l a t i c r c  i s  12 t , 00 u re nd is e -x~’e c t c - I  to  in-

c; .ese 10 201 ,00(1 hey t h e e  w e a r  ‘~0 2 t ) .  T e e -  f u t u r e  p o p u l a t ion ser v ~-d w;,s assumed

t o  c e c i e r e s e  a t  t 3 e , -  same ’ i - a t e  a s t i c ’ n ’ e i — r e e r , e l  f e r n -  p o p i e l a e t i - n  The i t ’ -  e c f

c a e r e  e S e -  i n  gpcd d o m e s t i c  r , - t  c m  f l e w ’ ,~:ec - . 1 ’ i  - s t  ed i r e  r e l a t i o n  t o  t h e -  i n c r e a s e

of p- - r - —~’-rucc I income . 0 , - dr a  c j c  mt  tcu ~~s v ‘cc ’ t h ’ - c i  c e c e c i e r t , j k -n i r e  each 01 th e

‘rc,’e b r  wat e r sheds , r i c e d fly - ’ c r i t i c a l l eere d or :“yoe ’n sag points were- i d~ nt ifi e ,’d

S soc r~ ‘S - - t  p o l i c e i c - n  i - e ’ q e e i r i f l , -~ e ’ i i e - d i i l  c ec - c e s e c r e s .

ci . Genera l r e c r e a t i o n .  The basin ’ s n a t u r a l ae ’sr  I r e -I ics . i i e d  environment ,

cie e i e ’ c r e t e -  climate of e:-:t t e e d  d u r a t i o n , t ’c:’ - t ) e e - r w i t )  t i  . 3Ie:e ~ i i - - -  ‘;,- t i - r c , e l

re nd I- c Ic r e )  geec c e t -  r e f u g e , c c c ~b 1  ci- to provi e! . ci s i g n i f i c a n t  potent  c a l

C r  r - c - r o , i t  heci a l d e - v e ’ l e p r e e - r c t  . Comp letion c f  I c i t  , - r s t , e t e -  H j e’, hewevc- 5/ rend e0 ,

b y Vi tu e of t h e  t i m e — d i s t a n c e — t r a v e l c e l - i t i o c e s i - i p ,  w i l l  a f f o r d  t i ee -  res t :- i t s

in the- outl ying ; i r e ’r i s  i c e  o pp o r t un i ty  to  en joy  c c c v  r e - c r e a  I lowe 1 devc- i~cpcre e ’nt

provided in the  b a s i n . P r o j e c t i o n s  of the  eIe ’n nds for  g e n e r a l  r e c r e a t i o n a l

p u r s u i t s  r ecogn ized  ;e c i r c l e - of demand ‘c zone of i n f lu e n c e  e -n ec ”c c p r c s s i n o

the  p o p u l a t i o n  e e l  t he  f i v e - ’ co re count i s , t h e  e i ght  p e r i p h e r a l  c o u n t i e s  s°r-

round ! ng the  has in , t o g e t h e r  w i t h  p ot  c -n t  he 1 draw fr eon -  eig ht su r round  i rig St -en-

dard  m e t r o p o l i t a n  s t a t i s t i c a l a r e - a s .  These l a t ter  a reas  in c l u ded :  ret . l c’ieis

Me- I r e p o l i t , e r i  A r e -re ; ~p r i n g f i e l d , D eca tu r , Peo r i a , a rid M a t t o on , I l lin o i s ; T~’r r e

th e  e t c ,  r end E v a n s v i l l e , In d i a n a ; 1 e d u c a h , Kent ucky ; e e c - i W e - ii eS t he t r e r i s ie ’-nt
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; i e o  t l rc - i c~h t i ,~ 1 ~s n : 1 ,  t I r e -  icte r ~ t .,.t ’ Lj~~ewsy S’~bt ccc .

- - C , , - ,p l ’ l a L i o e ’  c e  - , t l c e : ,  iii t i e  c c  - _ .~~- e  ii t - ac~t c , ’~~—

r cc c ’Ie O ‘ ‘  w- - t , - r - - ce e c c c - ,  ‘ - 
- i f  a t - n e ~~i 

~~~
, ~9 , l t L

- - 
-. 
~e - - i ’ d  foc  c v eers jo, - - . - I - 

- i c  ~~r - c  1€ -

.‘rec - t i e - c  - a L i c e  C ’ , ~ sage- th a t-  - c o  H clO t C , I c d l  i~ , , i  ~c ’ c  - ‘ - h u r s t

c i - - 
- -0 1 ,~~i S L l f l g  : ,T,e l  ee r I , - ~~~~e - - ‘ ~~ ‘ , , e : , ~~,’ll - e ~~’ -

- - - - - ‘ e J o - )  001 ,’ t e l O Si  - ‘I’ S - v  - cc - -  piP i~ eec ; - 
- i C C ~ ’ re-

a c  d1 p I ‘ - ~ - - pt l i c e .  - es - - - I 3 —‘ - ‘ H  ~~~ -

- - I CV i c -nncn t ’  - fl - -C -  j . .  I c u r  f lee  • twe5cri C t - C -  I ot a )  ucr eT -~r~ ~~d

- x l s tj r i g s u p p ly e - s t a ~~ i sn  d r e - -
~~~~~~~

- - - eec ,  c - r c  ‘ u e : t - e c e  - - -:e c t he  er  t i  - ue t

-r  - a r t - r e na l i - c - ce c i l . T’ c g ross  rid Ciet ~~~~~~ - c O S O t O O c  -~~i th  t he i r  - - - ~~~ - c —

- - 
- -  - p h’ cc , a’ show’e I ci F P ~

- ici i~~ ;; s,j - e r  H ’ .e e . e c  - c c c v  of pr~ s~ ci. ‘a t e - c rc- r- i’ - ‘es l c i ~ l i i d t  -

- n a t  I ce o ; n c i a e t i e n l t i - : e,e t ur  t t o I e,mr ,vire ac t t’-; i t te ~ , ~ itliln the b s i i r e  7, ”e ne ’

r f  r i f ’ -e ’- re ,’ c ~ r i e j efi’? e~efl r e d ’ f i r e  P l ’ -’ c e ’- ’ ’ I CIO p .oj - - ‘e’~ - n-’--’’l s for  th0  -e t u dy

~~ ,‘i’j ° j . 141e 1 1.- c , ’, wa c :c r r e ’- s o - ,r ,  e,c dev e lop ,‘t c-c u lt, Ii) c c - ~~t o i l e r  -cis~- ds

WOUc c te of i t r c ac ,’ , ej l a bj l i t v , deVe lop s ,arn~ ,Le USC , t I e  -~~ e.

es -re t ice ! he a shift ir i ~ f1sh !-~~ en ‘,e ’ r r u n  t c c - - , r rom one a r e s  I c ’  ~tnother .

‘IleiS wcer,ld ccenst lt ‘d cc c iew and addit ions 1 Sc)tu u c’ c j~~ c i pp l’i C bat we - Id 11101 ~
-

, e ’ I e i  t o  t i e i eX e s t i r ~~ seerp euc . h - V - v - n , b e th the State t ao  tO ’ U. S. E l s i e  and

W i l d i l f e  S ’rv i - - e -  h;i ,’ e - Indi c-et . a tha t c here ic- ~ r ’~~ d C~~ ~~~~~~~ 
‘“~~ t i c  q e c a l i —

t a n -ic ae- r’- -”t s  o t  t i - s  b a sin  S t X e d e r t . Tile’ O r P ~ c -t ’ ‘ ‘~~ O~~ - ~~ ‘~
‘ O t  l i i i -  S I r  cs

cori-1 e~c1e a :‘nly t ’ - r  r r ,u~ a i sh  p op u l a t i o n . i ie ’for p  game f I ’ )  pro ’ ec e - ion is

p o saib~ e , St c -N i  f i S t  ho taken to red e ic ” t i .  £ i . i  eue n ’ s 1- - - I - I d e  t v  sod ac id  con -

t e r ’t , ic ,e:r ease,- t i ’ i a t  r e- cf d~~ diss ol c- - h re)~’, ~~~ canted , an t i - -~~ 1 - c t  a in  i u f f i c i e n t

low to e l  ,se ‘ i t - ’ - adverse e f i ’ t s  r et  I r ed u e  ed nhluta n t v
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c)i e - , e e ,, t , rc . ‘ - c - c , i r c ’  ci ,- st I “ VU H 4~~’~~
’

• ~~ie ’ i . - , i t  e 011 - 
‘ - ‘- - c  - ,5 i ~

‘ i . ’ ’ ,, I [ c E O ’

C e - r C C I I  - - t t  I ’  C ‘ d e l i ,’1 ~ ‘c ec ~ O~ - r e ? ’ ’’ l , e ’ t ’ i C

-U : , ’ - , c i t - i l l 10 h~- a ‘0 - - I ‘ ~c - l. - ‘ ‘‘,, :1 ‘p-’- ici  1 c C  crC CO C

sOt  il ’  .i’ C !  ~~ L C

- , t~ p-~~e ei t c e a - h  - , i et c ’j ,_ t - : ” c t ’ ~~~~~t ;  ‘- I  iv 1 e~ j e ’I t ’ C c  

‘ 0 it  Cr” ek F u r  - o ‘ - b a r ~ e s e  C 5~ e t ’ (  i, c i t I( i f l  W a S  t c l v C S  -

- e c’c r r e - c e -
~~~~~ . f  - - ‘ - ~~ p o l i c y  ,_ e a l  i n  c e - c  brc ~~j n Hi  -

~, i  C X I  C ccc i , ,ezl ’ . p r o s ;  C L C I I C  ‘H1:k ~, — , .  e n s .  1” ‘ ‘ r~’qc- h r c I

~ ‘f -n i - ‘ l ice nce r e e l  i i i  be c c i  , t j l 4  ~
,,-;t ’TC ~

- c l .  I t - i c c , t i e ’,’ -e c c - o c t - i l —

ml’ t l~ ’ - C ~~~, .t e i  cc ,‘s t c , ,a ‘; w-a c j,- erred I, :’ S J ~~~ t i - ce- u s

- ‘ . i c , - ’  -

- “ C t  -

t - l , i t e e i ’,i r , A c t i c i  , 1, S I C  d I E ’  0~~~C t ’ i X l , e c - u t ,  ,71 e , ’)() a c r e s  o f wet

t e e - - t u 5 e s t e ,  t c ~ i c y .  I - t I r e  - o t i s E  ‘ t h i s  C e e T i e h i t  i - c  r e m ’ ’  su ch  C e , , (n -- r c - I c c

I.- c - •  e - ~~ u i c , ,  H-c 1,c k ~ t o p ) c ; r ’ e h ’ h l L  , r l l e ’ . -~ cr c o i  - I c i ~ i O  c c ’ :) Ct ’,, i ‘ e l ’

I ,u ;  • ‘ C i  S d e j f l  j5 c ii,- - c ’’) , ;L ejfl’JC!’c’]o1eC, sr ~ ~‘1 i c ’ ,pe~’t t o  dr a i r i a c -e-

- c~ , , , e m e ci ’ i i  ti c - ’ ‘ , t e [ c , .  -1 l Ila , 1- , , T e e  ~~~~~. v te a c-, i , l e e f l t i f t C U  ce se- 2’i , , - ( c

l i i :  . r e ~ - c c ,  t eat, ; r - - i c e  rc~~-c d - ‘I s e n t’ ,Ir re~ eg e la~e 1 c r e e ’ - c c - c .n t .  ~eo I  are

I ‘ - - e c e ~~ I c e  Li c e ‘i 
- ‘ - e r  roac , ~ 1’hi ~houI 101 , qdO ac re ! - in t h e  - o c t o m  l ands  and

1 9 - -  hi r i - r e ’ s  in t t c ~ ’ e - c a d j a c e n t ,  to the  f lood p s I n .  ‘F ire -  Pig ~leudcl’ ~ ce cil most

of i t — . p r i n c  t e l  Ir  i b n e t  er I c  ‘; do i l l  - m u le a d e q uat e  o u t l e t s  in t e c e l r  pm-

(lu etliLIo fl . e i - e W , ’ ’ / e - y  , ‘c - c r c -  c is c -a p i k r e v - c are S i - f l , - t P  i e g r” -  o f  draI e , - -~ce ,

i -c a l-Il Itat ion of ‘
~ ‘et ing r ec ! c at t ’ systeene . ~s • e l  . t h e a  wou ld  be required .

e , c I e ~~ T , I y ,  t Ceo u g he , - a c c e d e - i  cap cec c I leT s ar e  consider ed t , ? ?  - ly I i  s t - - i d ea t e. The

I c - c l i e u  r e -  C o  provi - 1 e  C’ , J ’e “ ‘ - I Ce1 d 1 - c a c t e out lee cc lc~~s z’e~~ui  c --I - cc  a iii ~h w a t e r tab a

- er  I l ee-. - e - i c - - j e e b e e r e - c i ’ i- e ’ ,erecv - e j c lOs cce-’e . ~te a e e c ’ ’ - ‘c  d ’  a c - c  -i~~~ -r el ihi is dev e l op—

r i c a n  cit h u e  c rop s  i c e d  e~c , t e j r e l , e i e h ~~, r a sh  I e : t ,s Cl i . -  : I - e e , e -  at - - ‘ O ~~ di ç t~ 1b~ tj~~

c c -  u t a t  l o r e , d e l a ys  o p t t ” e e r n  p l an t I u c ~~, a r i d l e d  t i ’ - c - ce a c e l t i C I ’ , ij  c ’ e g t ~ ‘~~-.u~ e

‘if I r c q e i e f l t  r e p l a n t  I ng
(, i c

_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _- r ‘ - — — — - — - — - - - --—



,i ulre ~~ftefl - I  1 c , i ’ e l  e c , t ’ ,’ t S t , As a e c c e c c e ’ - L ’ - i e e e , y i e ’ h e ! s  d i e  m e - - ’e ’r c t ‘ r ” - ’ r  1 ands

,~~r e sot s i - r e t  C i r  -~ ,.  L e e s  ~~~ C c O r e d  tee ’ o h ’  c c , - , ,’ iC , , - i , - c 1 l e t~~ - r c ’alnc-e g-: :H-

le u C v i u  d. t~~et t ~ is ~~~t ag I .e ’ er m ci iie,-cI , of t h e  ; I g r i c u i

- e ‘ 1  ae ’I’ e ’r l e - ’ ’  r e ’c~t r i r e r g  -, e ) e c -  t e ’el’U c i  t ,:i clCci i~~l r~- 0_  ~~ ., r , c  c t a  c i c , , ,c~ c c p c e l \ ~~ —

0, ~~I O S i O f l — 5 d r O l t - i i,~~j~~~~~~ . F r c c  u ,  c ci ,  ‘~ djvjd~-d i i -  n t w o  s c ’ oa ~~a t , .,

1 e r e r e : c ’ s s e s ;  ieie, :s-l ’,’ , d e c-at e± er s ’Sj oce  and ch ann- - 1 e l e d i t o l e , tnc lud i ng ~r ’  1 lies .

Ii ‘ri a rc ’ ac t i ve’ i ce - - ‘ary e :cc’ icgl ’~-c . i t ,  all a. - c a r  of ‘1 -c ’ c - r e s i n , w i l l t i c ’ r~~c- e

- i n t  p~ et c i n~r - p en- h ~cit  t c j o ei loca  t coc~ : ! t r e  . S i -  - - I er -~~ i an cc a l i e -  ,‘Pil c-- nt

u t  a rt- i at , v c l \ ’  e ,e -: : ’ c r c .  ‘ r , t P  of src~~l ~r’arr rcrc ire - , U1 c- c’,er land t e r r e - t i  or

i t  -cm precipitatior~ ‘- ci t t c i t  t r e e  fornve t ion of  elcd fl lucr ’ l ,d ’t’ g u l l  i c - s .  C b r e n c e c  1

cros ion is the  r c c c : ’ e ” r i  1 re f  s o il s  and Ot i , e - e. rea l eria l ir e a n d  a l e  ri~~ t h i -  gt cc ’ - -

, -c r m~~1 . T h i s  m d c  d c - s  pu~ l i e ’ s , t 1 e ’ ’ - - C e ~ e’,tt ing , s l umping , ren d ‘ i i - g ~ i’ d ing

‘ i t - c iean ,i I I t a ,  i f  - Tl,~ intens e ra m i - u 11 c-en I rc ; 11 ing I ~‘po~;raphy crenbe Inc

~~i t  - I I , - 7 c c - sent  la ’~’ acec- ii e aUSP Se l i  H ers 1 1 5  t O r i . S - a t  e ros i it is t i e c -

1 ,  ~itt 1 ’ e - - r e t r a c t i n g  a - - r e t - c di i’? , it )0 d i C e ’ S , wh I l e  g u l l y  e - r o s i c e n  a i f r - ,t  - onl y

l b  l e a -  ,rec rc -s, 0~
’ i h I s  e , , l c r n t  , a b e - - u t  30 , 000 c c  r i -s r e q u i r e  some i~~~e d i a t e

en~l c c c i ,  c C t ! i e -  ;cc ~~ t crc . St r , r c e r c  l ack eros on is c rflp~’e 1 ’ a ti V e l V  In fo :  ,

- l u ’ ’dLii gi e di- i i t~~ , wri t c - u velocities , a r c - h  t h e  cr ’i t c e h e i l i t y  of t i c ’ st r cci n bank

sot Is a r c . - i e iw . 1 ’ r ’ ’ c — i - , i e  -ie e;wc y ’ fr o c c e  Sc ou r  l e g  oc flood p lains is not e xt e n s  i c c ’ .

ih a-r i - v c ’r  , ;ipi reixIl rl.ila ~y c , 9110 a ’res have ce -r e damaged; 65 per cr -nt a t  the

a t i - - t i - i c u r i e  l e e : ;  s l i g h t  . i , e c e r t i ’ c - , i t )  p --i’ d t~~ut cie-) s h e ’ u ’ , e t r  damage , a nd 5 f e - I c  i - n t

Siev e - t e d e l n eer e ge . Fi cic e l ~~ l ce  in Scour c R e c H e - i ;  d f l  081 i c — e N d  averag annua l dan~~ge

re t  $ t- ’e , 300 . This S e c i l  eros [c ii , and its ‘c e - n t  n i l  depos i t  ion ‘is S r d i ~~’ e ’ c”u t  , is

- e  8 ) e e :’C , -  e l  e ra  h e i r  concern I n  t h e -  ‘ u s  in  Si -e l i - - eec Ic’ streams has mc ’,, e’hc--d

cc 
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TABLE 8

tm ta ximum needs for drainage improvement

— 

Flood p la in  Nonf lood p la in

—~~~~~~ W a t e r s h e d  ( ac r e s )  (acres)

‘c. ‘y Fork Creek 7,810 13 ,080

Ced ar Creek 1,390 2 ,710

tc-’nttal Big Muddy 36 ,480 1/

Crab Orchard 7,260 24 ,190

(alum Creek 8,040 7,010

Gun Creek 960 6,710

Hurricane Creek 860 4,120

Lak e - and Pond (‘reeks 2,530 12 ,280

L i t t l e  Muddy 26,590 20,690

I,o’dcr Beaucoup 1 ,930 12 ,990

1 .,,we r Big Mudd y 1,970 1/ 2/

~I d d 1 c ’  Fork 20 , 670 23 , 880

Upper  Beaucoup 13 , 160 15 , 060

Upper Big Mudd y 10 ,550 11,070

TOTAL 101 , 750 3/ 192 , 240 4/

1/ Includes flood plain.

2/ Adju sted to correspond with Conservation Need i, Inventory .

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

4/ Includes 87 ,360 acres of forest which will not require drainage
in its present use.
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t i C  1 ’aitl t whe re- these’ f i n e  p ar t  ic  les he ld  i n  s u s p e n s i o n  c re - it e  ~i t u r h  :‘ - h i  t

t h u  i S C i t e  i f  Lhcc ~ tr e e or p c i 1  tu ta  nt  s o u r c e s  i n the bas j I c  . Ti:~’ ch ina  ges due

l~~e -;cd i t c ce ’nt a - c-: t ensive , comp l e x , and t o st  iv . B e g i n n i c . g  w i t  I t he  o r U C i n c e  I

c i i c ’ v i - : c e c - t i t  of sat  e i a l , us i e ,; i l y th~ r ’ ’im ’ a l  of v— i l uah i e  t ot ’ s o i l  - 
j t  c - c e n t  m u t e s

~e r c ’ c c e ’i :  b e e  s t a t e  of  i rcer ispor t (trurh idi t ‘) aced accumu lates  at t i e , -  f i n a l

a i e ’~~ ( lS  j i  ion as in f er t  i la  - ‘ - ,‘e’rwash . D ; c c - a g - -  from ‘e enll iment ~i ep oS  it l e n  ‘en t h e ’

cciii i,- e t e t  flood p ta in i s cat  a serioc,c; prohlocr , a m cci ’ “c r - s t of t i - i ’  sedin, ”nt re

c i , ’ c-- l ays  - m d  s i l t - ” . hi ,wc’’ier , t he r - s u l t i n g  lepos i t i rc is l~requearct ly lacking

i n  or g r c  a Ic :1,- c t t e r  c d i i  t h e  cost of i - - s i c  or ; r e i n p ro dtn- t iv ity is a ‘ cc j o r cos t

h cIa ’ .l enn . It is - s t  i c c ~ u t e ’,l t a c t  over  2 9 , 700 acr~ s lu~ ve b~~ne’n c h r i i ” k ged by

c e v - - r I r e n k  deposition . In terms e ) t  r e d u c e d  p r o d u c t i v i t y  c a p a c i t y , as a f f ~-c t  - i

cv sediment deposition , approximatel y 77 pe ’?rce ’nL of the areas aff, ct e dd have ’

sl i ght damage , 13 percent moderate damage , and 10 p e r c e n t  sea - -re d a m a g e - .

T i~ ’ v a l u e  of t l c e -  damage  f r a m e  i n f e ’r t i  le overwash is e s t i mat e d  to  he $ 14 , ,~~) c

i n c i se lAy.  - e - - d i ment c t - p - e s  it i o n  a Iso forms le ’ve-c -~ a lone~ stream b ri nks end

subse- q er -irt i y d i s r u p t s  n a t u r a l d r a i n a g e , a f f e c ts  t h e  f c u n c t i c ’ c i i n ~ and  mainte-

w i n c e -  of ci drainage ’ syst em , rend raises water tril e l es . 1) r e r c c e g  o c c e e r r i n e  or- , ~e

re -s e c Li of sw - e - s~e i n g  is cons idered ve ry sc-yore , w i t h  an e s t i mat e d  20 , 49( 1 a c r e s

a f t - - i  t i . T h i s  t e e s  resulted in lowe r intensity of use in some cr c - e s  c r e e l

a h a n d - e i c n c n , - n t  - - I  use in o t h e r  ar e a s.  A p p r ox i m a t e l y  30 p er c en t  of thi’ re r ,- .e

cii fe-c l - ‘ I  by swamping has ~s lig h t  damage , 25  p i - r c e - l ’et m od e r r c t e dama ge , cend r~5

p - i c c -nt sever ’-  damage . T e d  ci i damage f r cvc c  s w r i c n e p i ng ,c l i e n , - approximates $17 ‘ ,

annually. In addition to t i e , ’ forego i ng , th e se - climentat ion occurrin 1- in sur-

t i r e -  - - c i -  e e c i e e h c c ,  - r u t  S is Ci p r  i ne ipa  1 concern to  the ’ has i n ’ s m u n i c  i pa l i t  ii’s which
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lu ac,’ i,u~ crc ,d considerable expense’ in plan t facilities and equipment to

- “-‘a r e c c e e ’  I c - ’c- .ScS f r o m  s e d i m e n t . Damages due to r e se rvo i r s  from s e d i m e n t a t i o n

il i t ’  ,-stimate.i to he ap p r o x i m a t e l y  $30 , 000 c ’n cm average annua l basis .

c • iE~~jati
n . A survey at acreage present ly ire agricultura l produc-

ion served as t I c , - bias is for estimating t h e e  extent of ny fu t u r e  demands .

TI:.’ s’ar~- c-- in d i c at -d tha t irrig a tion is practicall y non—existent . Dis-

cuss laces with thee’ i - c~ivers  i t y  of M i s s o u r t  Ag i  i c u l tu r a  1 Department have indi-

cated t L ~~t t i ’ r -  w ill not be any extensive organized irriga t ion undertaken

in t l e ts gener el pce rt of the country until about the year 2000. There are

three basic ‘--ariables in optimizing agricultura l productl -n : the hy br id

seed , fert il - t i e r , rend controlled moisture c-’ntent of the soil . It i~ be-

l i - cd t h a t  . i h c -ance s in technology for the f i r s t  two va r iab les will acco unt

for  a l l  ot  the e production increases up to the year 2000. Therea fter , irri-

g i t eec n v i i i  b e-- undertaken on an organized basis to increase the yields and

quality c - !  the crop .

~i . 7une-m out ic power generation . The electric load of the basin and

t he  e l ’- c tric syste’-ns serving the area are included in the part of the Federal

P -~‘ - -u Coirm-uiasion ’s Power Supp ly Area (PSA) 40 loca ted within the Upper Miss-

issipp i River bi s in . Thee basin is present ly se rved by f ive  elec tr ic  ut ili ty

8ystems , ~11 of which have their p lants located outside the study area . Two

of the utilities are privatel y owned , Centra l Illinois Public Service Company and

Illin ois Power Company, and are the principa l suppliers of electrical

energy to the ba s in , servin g the municipa l requirements of the area . The

t h r e e - -  remaining systems which serve the rural areas are the Southern Illinois

64
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~:l c- c tri c , T r i — 9~’ee n tv Ele c t r i c , and Egyptian E he ’ e: t r i c  C , ee c i -r ’ re t iv .-s . As h e r d C

c t  C e , ’ - c , c , n e e : : c  cc r- -source de ’niand e -~~’ri m a t  I ‘O H , (c atcH id - i c ’ i e e e ‘s -s iv’ ce I a

t i l e ’ pa SS i c e  I ity of a I - c t  n c  heave r be ing 9-n -rn t,-ci e tc str c-cern plan ts I c~ - r e  C - - ‘ I

it t c e c - -  :c i n c r c i i 5 1 0 c c’  of its ccc l (Ocid ~ . l eer p u rlc cdc-r -~ ‘ - 1  t I r i s  St  - 
• 

t i r e

e l e c tric pec w - ’r rc’q ui l .ac :ce -le ts rind supp ly c I c a I c ic t -e i~~ti c- r w i t h  in PS,”- 4 t  ‘,-~ec --

c -  n ’~ i de r e  .1 to ice indic at I ye 01 the  pe ) w ’ - r  ‘ci tuati on 01 t i e - - e ves in - u I r -  a ,

the p - i t  i n  c i  PSA :4 1 e  in  the Ppp e -r ~-t i -csi s s f~’1’ j ~~ .-r ~ e s f n  i’ e - - 1 c uire ’ d c h a n t

, I1~o nr: j ll j on 1- WU e L  C- b - L - tric a i ‘ o r g ’, Of t e  i s  a - c c ’ u r n t  - u c e ~~et  ~70. ~c 
- i Ui- n

ou aboiut 7 pe rcent , was required Icc s- - i ’- ,’, - e ‘e elS in t l e e  ‘ e r g  Mu~I ’ ! y R u  v c - - j

bt , es in p- rt l o r e  O f  the- PSA . Iias.-d on ,i S t c ~~e i y  ‘ C f  r 
~~~~~~ w c-r area , t l e e ’ h e S[fl ’S

&±l e - c t u  icre l power r e q u i r e -ne -nt .- -i re e - X l c - t , -d C c )  - n ~~ -~~ c i  a d c - c r ,  :e s i i c g  a n t e c r i

r a t , - , or l’r ace ,  7 .3 to 3. 4 i c - r u e - r e t , d t u r i n c ’ t i e ’ period l~i~~) I - t h e  v. - - r e r  2 521

In l i g a t  ot the  p a S t  t r e nds of s u p p l y i n g  t lie has i i i ’ s e lec t  rh-a l r e ’q u i u  . ‘ : -  rIs

I~v imports , th  t r a r e s r ’ c j s s i o n  system se r v i n g  tic . - c i i  c - - c , -end the i’ ’ ’1- e e t c d  plans

o f  t b ,‘ s t , -re c s now s~-r  -ing  t h e e  bas in t o  i n cr - a : - - e ’  t i - - j r  ee ’n . ’ r i t  log c a p a c i ty ,

it us c a t i c i p u t  1 t l c c e t  t he  f u t u r e  e ’l e c t r i c c e l r e - - : ~~ y r e q u i r e m e n t s  w i l l  c c-at lac e

to he n i t - i  by g c - e r u - ’r a t i ’ c ic  located O U t S  jd e ’ t h i t  ic cusin . T h e e r e t  c c . - , ii ~‘- c s cc e uu c l udec - d

C l eret t l c e r c - ’  wo u ld  t e e -  fl ee ‘ t e - c c c e t u c l  on t h e  h i r e s  i n ’ s water r e s o uu c ’ e ’ s  or i n e ’ — c C c - ’ t 5

9 i S -  I , ‘ ‘ I i e ’ r u  L ion .

H iun t  in~ e le-niajid Thee ’ wildlife habit i t  in  the  i r i s  in i s  ~~, e c r e I — t o —

e x c e l l . -n t  , w i t h  numer ous  scat t c -red Ira- is of vi ld ljt ” ’ hahitr e t sut ’fi C i - - c i t

t a suppor t  f a r m — g a m e -  spe c j e - S  at t r a c t  iv . -  t 0 tie , - l e u n t  - r  . i )e -e - u  t e a l ’  i t - c t j - r

most abundant in ti c , s o t u t  c e rn  p a r t  of t l u e  b ’ :c~ in , w i t h  hunt Ccc l ’ in -e ri c I i

cent to the-  Crab  O r c h a r d  N Rt  ions 1 W i l d l i f e  Re t ’c c ge - In Shir cwn , -e- N et i ervi l F’ ’- - ccl

account 1mg for the -  substantia l port ion elf t he  be - c -i I- iii . In add it i c c , t i cc- u c-
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o r- ’ i~~~~i :~ i i ~~ c -  lv l ,dOO ac - f ’ s  ‘ 
~~

- - - , ,n , ’n t  v , t , -r  e e l  s i e ’nificance to tic , -

v - C  - I CW ‘ ‘ e n - i  ~~~ 
c , a r ‘ - - - -c e c e l e t  c , 1d’~ fl , s n  t I t I~~’ 

- do icc c’~ c - ‘ i ’ rre I’ e e n )  of

- 
~~~~ r e s i r l i g e c i e  c i t  a e ’ c r i  i r i g  Ofl t H , ’ C r - e t -  e 1 c’ -,, h e ~i e ’ ~~‘ t  j -n ,~ t~i~~dll fe ’ Refuge.

t i  1 I - 1 e_ - S S C dj i y  t CC I - ~~t i ag ru m - c C e ‘ c - ~ u s  2 ,1) ’ r t - c - - i S  1’ Id. ’ ’- - c ‘~~~
] v e c c

c t - r r c i I U iig Ic c i t  in-~ -r ~ S e e r - ’s - ~~~~~ , ‘ - -n LLec~~n~ c c - ha s  u n  i s  ‘ ‘ ‘do e  l e e , e d l t  l y  a

n e r d  f c i ,  c - I  j ’ d i  ‘ i i i ’ - - w n e  - n b ~~~ ’ , r e o n c - - r i r ~ c , . c O  — i t  r - -s of p u h l i c — ~~w n ’ - c l

l~~ id t o  i r ’s i c z ’t~ hi c r i c i  i cig s ~p- - li es e- ’~ c , - - ’ d c n - c the d e e r n m e r t - l .  T ’ cr c ,-ire i l e i cox i—

- e y - - 
- - 

I~~ ( )  , u  c r • - cc  c’’ I t  I l l - e n .  ~c .c t am -i r , - r e  on Is- c - i - c c  0 N e t  i coo 1

‘,~~c i d i l t -  R e t  - e g e’ ic ed 2’),500 c u r e s  of  S , c W f l , ’ ’ Nati-nicc i 1 u ‘rc’st Lica t a re  open

t o  public hunting . In c i e l e l i t  j - -ii , t h ~~c~~ are  emote open n c g c e e~rls and culti’’rcted por—

t i o n s  - - t h e  f lood  p 1ajn’~ that r c- ’-,-iv e- ‘n .! crrm t -- uiciand gr e c -ne hunting prc ’ssure

Wi i i  - t 1 ec - ’ co n t j u n e -e l  ~~~~~~~ ion c - f  th e - er l ean an d i r id es I c i r e  I nerd--es and the a n t i  —

cip e t e~ -,~r e ’ s ’ t h e  in cr ep l , e rc,l rind pasture acreage will reduce the woody cover

r ’-qt c i t -  c~ “ or t i . - t e - e ’ r v s i i i a l  w i l d l i f e ’  species , it is anticipated that the

s c  1 d 1 i ~~- -  se ~r p lus ~iI II i ce ’ more tha n adequate t e e  ab so rb  the  fir tcc r ” needs. The

i o t a  I s e i rp i s  - f  c ,~~c ing  ep p , - e r t l r n i t y  in the five-—i e ” e i c f  y core are -ce is esti—

L e t  to) i n ’ r c ’r c - - n s ’ from l’ho , 000 ‘ r i c n — d - ey s  in 1960 ~e 291  , 600 m a n — d a y s  in  2020 .

2 i - ~, e - 5 ~~i ) - ~~ ‘: I -- ’ -N ILTIAI .  e i S r 9 E i ~~TION S

a . 9 2  n -ccc - l r e citn , - c ct ; c 1 ~c r o i e l c - ’ cc c , . As c i t  bc-en n e et ed e , u r l i e r , urban

cc - nt cci’ s c c ~c v c -  t , - n c 4 e ’ d  t e e  locate on lri t- r a l tc rib c - ut ;u r i c - S  of small drainage a r e - a s ;

a c e d  ~s urba n ~t r e e v t  i i  t a t  p r e e g r e ’ s s e d , wa te r  pr ob lens ;uppe - a r . ’ c b in those  loca —

t ions i c e c e u s e -  t he-- ci. ne -m et s f c 1  all w—mt .’r uses had -p p r o a c h ed  the  ultimate yi c lel

capac 1t ic -s of the epp li cat it’ drainage ’ area involved . he !  log  t h e  s tud  los

r ’g;erding c t i - a m  quality , si c ‘- j i l l  c on s l d c - -r i t l on  was ‘ l y o n  the reach of Crab 

— ~ - - --~~ — ____  - — — - — - ~~~~~~~ :~



i c - k  t i e s - in g  t iIou l ; i ti, ~, .‘i u V L i O , eli’ i t  ccl ;c~~~~5 Ot Ca r b o n d a l e  h e

- ~u i i t j c fl t~ teC t h i j , ~ 5 - ’ c - , c i c - I i L t y  W,i 5 l I c e  - C C C ’ ~~ ~~~t h c  t o  ~!_ e, - , t ,  - t g S L I  i , , t-

- c c ’  - :15 i n .  h I c~ e I ee g i c- ce f l , i  l ys  is l~~c - h  i - cd i , c i  t • ~ I - c, , t -‘ cc I d i ru’r, t ce -’

a i l _ e g o  c c i  - c I ete-.’c-. -ie 9,i t- c rcchate ,. c c e t e li~~~t i ’ e c e e ,  S t a t -  (e rc - lc~~’d 5 eb c O l t

W ,c i c c c n c e t c d le-  ‘- c  n c - c S t d e T e j r 1 ~~ S U t t i ’ - i i i  i i - . ’~, ‘0  fli3 n t e ~ e n  r n  c ( r e p t a h l c -

s c . . r1uc e l u t y  s t - c r e e l ,  r -  . a , e . . : c c , ,  i t  ~~~c - app ar cnt c c r c t, t or e  ‘,, - - ‘

L -  c i  l,i i nec-el to  h r i V i c i r e  Ie ’w—rlot j a . g e e e i u t , ~ i i a r e  for  L I c e - -  • ‘x p i . -n S  pu i ’, ’. sc-’ i C

r c c , -c e c e i i t g  1c~ s,- fl ow c p- c - c s r’~’ , r ’ug  t h e e  ~~~~ ‘c c-v - i c , e , - i d  ~.id I c - I c c

i , -~ u c a ,  Of gc-i c c- cia cc -- • - c - ,  c-- ”c,, ihi c ~~- e  ii . ire I i ne e  - Ii e p 1 1 icc

c - CC U t r e l  U c c l c a r I i t - c -  ., i 11  - c- p - - r i .  ,e ced 5 ’ 9 ’~ ‘ Loteditions , part ic i ~1 r iv

frort c thee cr lf - c-;, V i ’ l U n e c - -  U t  Vd, ICc -en c ’, p c n c  oIl pol e t con  t t e c , t will be indu c -- el

in t o  f O e  stream f r o c e ,  s t o r e e ,  d i e - e u  1. T e e s  p i e  - 1 0 c c  of maintaining a minlmur,i

ca~, t low ! - -i t 1~~sF log - -c t  1 din was f u r t h e r  tin t - - c  sc rcc’ed by Sta t - Orchar d ~~e s o t-

Ui c • ; c i i a i , i  j j t v  t o  1 , 1 e , v  i d e  and m a i n t a i n  any c - I o p e r e , l~. e h e t~ c -4 i i at r c -~~’ii r e l ess e s  -

Furl e c - r r c d e ) r ’,-c - ,c i1 ,- ’ ’ - i~ was expressed l v c i -  - P u b l i c  H, ’ -i i t i u S~-r ’.’j cc’ tha t sc-.i it  C —

ccd .CCeC ( - I  c - c i t e -’ 1 l O W  ove r soc- i  abo v e any return I l a~ (tre -it ed wastes) shc old

ce gwc -’ . i u t ,,et’eJ to a, - c i d  the- potentia l I e , ~ ,~:i i c f S  t o  ti . - local res idc - n ts C t ’- ) - - , ‘c’ t o t

r u s . i L  , n i  t ii, r e t t i  nd S0( l , i i  flc cjS dIiL ’.-s, Basee.c on t e e  ic’t’egoing ,

- eec - i ~~j t  be t i c-’ ~)l~ ’ .’ l , d j ~ I , - ’  to l c j r  ,cve the urban are , ‘s i-c -3sthetj cc.. , it was

d c c ’  ~ e l . s I  t a -c c c p p  Iea: e . - ’ c i  n.e t, cira I s t r e a m  f lows s uf t  i,  i.’nt t o  n .ce i nt a i n  a minimum

c u r e S , -  I ~ - e w  i - q e c i v m ’ l c - n t  t o  t i r e _-c ~~~ * -  ID d e c  c - - c t c i t  t i c ,  t i c , . - ~ Rout n,rs icedic it ’d

I i ’,’ r t c u L e g l c  te ’ ,esji ’il j t ’j , I .  q e i c i ng  n e t i u i ~ e, tc r  base t lows rcun ~c , c ~~ from about 7 cf

v - u  e w e -  n i c h e .11 11 , 11i  e , u to 2 2  c u s  in 2 ( c 2  cc - A r  - I - c ’i cii’ , Ironment a l  p r o b l e m

e e c - c ,  wre s Identit it’d Iii h-ce 1~~k.- and P o t  I k W e c t e r s h e d , with a speci fic

poll u tc ’ - ct problem p rima r li~ caused by lu-educed mining waste’s and acidic runoft .
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9. Ft-os. r”,’e l t c - ci of fish and wildlife habitat. With the advent of

,e t c - it Se s  co-economic gr ut  h , changes in land—us e can h~’ expected . These

W i  ‘ii c i a -  ron - O n c e  i S  i o n  to  h i g l ec-’r economic usage , i n d u s t r i a l and res i—

c - I ,~~ t j ,u l , t o  a more inten si fie -’d land-us e , agric -iltural. All of these’ changes

e : - ’ i1t a l l V  w i l l  re sult in a smaller w ildl i f ’ habitat base with poss ible ad—

‘.‘ c- - r , sc -- ~ ft c- i s  on t h e :  w j l d l i t c -  and fi c - hery ‘ -culogy . Lc.e ns-’ , 1 c r e - ’rc t ly, there is

cc - - c -’0 ie, , n c c . e n c e  t h e  management and environment of the remaining conserva-

iDle c . .  ‘ , e c t ’ cj e ,’S . Pu b l i c  e ’’e’ne rship is so widel y

s e c t  c e - r e t , part ictularl y wi thin the Sh awn e e  N e t  ional FOc ’~~5t , that providing intensive

‘~e rl c e c-’r,ien ’ut ; rcctices rend action programs will be a problem. Increased

ei f c ’ c t  is needed to consolidate these lands for management purposes with

redequate , but controlled , public access. Water development projects will

oif ’ -r re -nil opportunities to improve the hunt ing and fishing opportunities

i n  t 1 -  b a s i n . Such improvements may result in greater opportunity or higher

quality c~xpe erience , or both , if the projects are p lanned to effec tively

ut il uz e ’ a l l natura l resources. It is in this framework tha t management of

up land -creas and w-eters should be stressed , with a program seeking wider

app lication cf land-use practices that safeguard both soils and land

cover , with particular emphasis on land rehabilitation measures , espe c i a l ly

in strip mine areas , and reforestation of badly eroded and other problem

a r e - ii S

c. Archaeo log i ca l cons ide ra t ions .  As man expands into his surround-

ing natura l environment , ther e is a n inherent potentia l of losing part of

t e ic. , archaelogica l artifacts tha t make up his cul ture and history . Wi th this

in mind , it is imperative tha t an action program be developed to preserve and

68 

— 
-

~~~



cc - s t o i c - ’ t e e . -  bas in ’s ec c e c~-i lo g~ ccc l rc’c.eiene nt s as supp lement to cit l e e r recrea—

‘cc 1, ac t  iv 11 f es  c i c  t could ic - ’ - c - - c - - c t i c , ’ rec  u - , ‘r e L i  e , nj  st re nd t our c~ t - In

pa r t  i c u l a i  , t h - - i c  is , c nc - - - -J I ’ -  inco r.’ “ c i t e -  i~~c’Lr iri c u l t i e u , e l  r. ’nr ~i i ns  as  a t t r r c —

i ons t h a t  ~ e e i e l J  h e ’  p r o t e c t e D  c ey ‘ i - t b  l a c e - I  and S: cc i c n’r’se:.., -cita . The s i t e .’

c c i e ’ c . c e ’ L ’itS  Won Id he d~-p und -nt u on C Ice ‘‘ ;c e of s i t e  to  be pres  o vu ’] . For

c-pu-’ li v i i  c c. ” S c - ct c n p  Sj t c ’ ~ , ,c - Cc - ’ p u n  d c i i i o_  lands g e n e r a l l y  On e - — C e l l  Ii to

3 acres in s i z e  c’ -tu ld  be i - - q u i r e d  t c - c sa fc - -p ni’erd t e e  river on - c d ri - - c c  t i , , , t

is gene r a l  t o  t h e  SIts , 
~

- I r i S  the n - s urroundin g e-- colog ica l zone . For r ock

s h e ’ i t e - i s  ‘- r  ca- ’.’ s i t c - - s  , c t . ; u ,~lOpmefl t  ,: c e r l d  cio rcn ’li y reque u i r e  av.-- r . e g c -- p u r —

c u - i c .  C,i of from c u e - t e e  Ii ’ t .  2 ac ., c- s - !~ e i i l acqeis ition ‘
~~. ‘r id  e - s s e n t i , c  I l y be

c r  j.-nt ~-d to the ri -nec , sat’-gw u e . eli ; c ~’ the  wat  c- i’ ’ and land—re lated e’nv irontnent

hist orica l i v  basic to 11 c c .’ origina l S e ’  i e ’ c t fc r ’i and d. ’v e l o pme nt  of t he  cav c- ’

as a habitat . For’ the cei r i~il mound sites , deve lopi cent would he cbe p c -’rcd ’ei t

upon t h e  p a r t f c u L . e ’  t y p e  invo lved .  Those located  on t i e c - -  i c l u f f  tops or

- -- i~ .- -s would lend thems c- -l ne’s primaril y to scenic c c - co o  iderat i - e n s  and i c c i d

- - q e c i r.- .inly ; ile c e e u t  one—ha If an acre in fee purchase. Il - ewe- - e r , those loca-

ted in t h e- ri- - i  bot t oms , particularl y e~ -pres e ’nting the Hopewelliam pha se ,

w e l d  w i n -r ent a m ere elaborate development requiring purchases  of a t  l eas t

oi’ie to  5 ac res , so as to S i  f c - ’g ci cc rd a l l  f ac e t s  01 i t s  c u l t u r a l f e a t u r e s . In

th is la It  - r case , emp has is w i e l d  be pr mar  I ly on t h e  cu ltura 1 rena Los rat he r

han sce-nic. At t h ee - pe ‘-sent time , t l i e - i c  a r e -  no kn own temple—town s i t  os , hut

f found , emp hasis 8hOuld he - c en c e ’r c t rated upon the development of the - - s e

., j t - s , s i n ce  they  a re  w e l l  s t u d Ied to extens ive commercia l development because

- e l  t h e c - tu uni que-uu e-s.s and inhu-rent tourist f e e t  sc -st . To pr ’ -  ec - ’rv ,- t t ce ’se S i t e s ,

land o - q e uisl tio n ~~t , , , e c l ~ i bi- considered in two phase’s . I n i t i a l l y ,  purchase

Ic C



sh ou ld incl ude eno ugh land to encompass the Indian mounds , together with

sutfici ent circurrcventia l access and natural .setting approx imating 10 acr es

in d e p t h . Subse quen t  to determining thc-- scope of the  s i t e ’s deve lopment ,

,‘c - - nsjderatjon should then be given to the purchase of additiona l land for

the c omp l e te  i n t e g r a t i o n  of t he  major  geolog ica l and geographica l features

that dictated the origina l site selection. Once this is done , the amount

of land required will pr obably lend itself to providing an adequate base

fir total park development. In many cases , these archaeologica l sites are

river-oriented so that low-flow augmentation will prov ide a total site

enhancement tha t should encourage Federa l and State participation. In

addition to the foregoing , consideration should be given-n the restoration

or rehabilitation of other historica l sites such as the stone forts and

block houses that were native to this area . Restoration of historica l sites

as a tourism attraction has been veil justified in various parts of the

- e c ’ c r ’ i t r y ,  and reconstruction of these facilities should he integrated in

any recreationa l development planned for this area .

d . Economic reorientation. Both the Federa l and State governments ,

together with loca l governmental agencies and loca l interes t groups , have

shown concern over the economic situation as it has existed in southern

I l l inois , particularly in the Big Muddy River Basin. As a specific exam-

p le of Federa l input to the area ’s economic reori enta t ion , the United States

Congress authorized construction of the Rend Lake Dam and Reservoir by the

Corps of Engineers . The Rend Lake project was designed and p lanned on a

coordinated basis with the then Area Redevelopment Administration of the

Department of Commerce , and the State of Illinois . The evaluation of the

Rend Lake project recognized area redevelopment as a legitimate purpose of
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I I i ’  t ’ u e le ct cud e . e e c c - t t ’ ’- e c l  i c - i c  we.er’krs . l i r e -  i c e  j - , - c i  p ro -~isc ’c t o  c- si lt r I h r , t

I e .~u i i t i ’ c ; a n t  I’ U) t e e  i i l e ~ r o V e  , ‘ c e l l t h e e ’ ( l c - O r i O c n c n C  -,, J I d - i f i c n s  in s c c c i t h e n - r n

, l l c u o i s .  i c - - c l  o l i t i c - a~ - a t i c  f e - s  h o - n e  c c L ~~-j  p r ’  c e - c - - i c - ,  I c e  p e ’ o : c d e-  ess.- n hi- ~ i

t t q ~~~t S t o  t h e e  ij e ’ c - i O e C C O i , d ) i r r d dc r , - Ic - vc -  t r ’ c n r , - e l I  ct ti n c - basin. ‘II,, b c - ti c ! Lake

C ,  cfl5 c-’ . , c t ’, c \  f l i t c t r i c t  , u c o — s p o o r - e l  - t  t h e  R e s e c t  Lake Darn n e n , c R c - ’ S e- ’ c’ ’ - - i r . as

i t  - e t c - - i  ~ L c d r  eS t o n  Licid i e e e -  a c e r ‘ic- ’ ’  i c c i c ’ cce’cct rim Lice p e rlp i c c,. I u n - c r c -

u - I , ,  ic - i c- tl,c - R c - c~d I, r i - c h r c i l e c t .  I’ L’uns c a v e  ‘ c - c - n  eli ’ - ‘ - n c . ‘ p  to j r - c  n idc- a

p r c ’p- e’ f r , u n c c - - w c -  c’k t a d ’  i t  c’ ,ct ici ~ c rup ic 1 in ’’ St  e n’ , ‘ —i :cicl w ’ -ccl d change the

- ‘~c . ’ ,i o ; , i c  t r d i c t c i r , n  c -- I’ tha t pa rt of tic. 1. : : . ‘ - ‘ c c c -  a c t  c-n t  hr , t ie. ’ Rend Like’

C u e i b , ’c ’ - , ’ c - e n c v  District its atso cu-sp ’re - c -~; c- ~
e
~~i , c tu~ anti iflitia tc~ c - - n—

s t ru c -- t ion of run rn t er—city ~~~~~~~~~ c j~~~~~’ ,, ‘~ , ,t e cn  e~ w e  1 c rc nj s l c  treate r! water

f t  I ic . -  - i c - e l  hcc~’ i z c --d R, ’ci d L , ekc -’ s d - ~~ -e ge I- c crc ., - r h o  .,, elmzcctc rl e t i e - a  in t tic-

i n i d d i ’  eri c-i -astern p i t  ion of t - I ’r cs in . H c - e r c -’r u f o r , c , -n~uci y c - a e : c - c n r u n i  E~~~5 hc-’i v c - n

t e s t ‘ ce - en  c ’ ’:;p e t i t i v e  in i t t r a c t  I n c  i n d e u s t i , ’ , dut ’ t o  t t t - L i  j c c e h i l i t y  to

p r o~ Id e’ .1 gceirantes ’d scepp I ’~ o f  water , part ic u lce r lv  1 . - c ; e e es e c- ’ c- ’X t  e ’n dc -r d

d r o t c i -  Is . ~;r n r a g e  p c c r c h a s e - d  by the ’

‘ ;r , - u L .  e nd ( - ‘na - n - - e r i c - c ’: D i s t r i  c-xcc -’e-ds th ee n c - - c - !  proj~-e t ions of I i j ’ - sy s t e m

t o  w c - l  I H - ,‘ - c i ’ !  t h e , -  c i , - x t  ~~( e  Y e a r s  and s h e c e e c i d  flow , e f f , e n i h  t n - ’ e cociununi t  i c - s

cc c un ’ j~e t i t i v c -- .-c .  ‘ c r - c o n  cud ’’ ,, citei~ c-’ in this p ar t  c t  the i dwe ’st . At  a i u i ~~her

p -  lit i d - r u  1 lo ve-I , the L i vc- cc ’r ’- count  ies loca t ~-d in t h e  has in have j o i n e d

c e ~n - ’t h e r to  fern- c a reg i ona l p i n u nning grea p known as th e ’ G re a t e r  Egvp ’

~~~~~~ 
i -sn u I P l a n n i n g  Commiss ion . Four  cf t i €, f i r - c- have  a i re ad y  e s t a b l i s he d

c rud ad o p t ed  ci land-us c- p lan t h a t  w i l l  i n su re  a p roper  f ramework  f c ’n  dev c -- lo p-

nc - n t . l’ i ’ -p ar a t i on  of a land—use  p 1 - e n  f o r  the ’  f i f t h  c o u n t y ,  ,J e ’ f t e -r s o n

i d - e e r e c r ’ ~~, i s  be ing jol t f e t e d  and should  be comp l c ’t e d  d u r i c e g  1 1 7 c c . A l l  t h e -se
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- d t tc -- nnpt s ri-Elect the local concern in providing the proper framework for a

p la nned economic reori c -ci t ation.

c- . Strc t c -’ recreationa l planning . The State in its report “Water for

I l l i n o i s  - A P l a n  for Ac t ion , ” publ i shed  in March  1967 , provided a frame-

work for long-range planning and construction commitments of both land

and water-re lated developments. In the section of the report on water-

related recrc:ition , the State : recognized a major deficiency in outdoor oppor-

u’r c ’eitjes . It s t a t e d  tha t  I l l inois  has the lowest r a t io  in the n a t i o n  of

t,e tc l State park acreage to its population , having 5.6 percent of the nation ’s

p o p u l a t i o n , but only 0.05 percent  of the count ry ’s rec rea t ional land . Con-

s- ’quent ly ,  ex i s t ing  f ac i l i t i e s  are overburdened and over h a l f  of Il l inois ’

residents vacationed ouc-of-state , with the resulting loss to the state ’s

economy of more than  one-half  b i l l ion  dollars per year .  The report  recom-

mended an accelera ted program of extensive public land acquisition to meet

f’rt ure open-space needs (700 ,000 acres b y 1980; 2 ,000 ,000 by 2020) w i th  the

qu al i fli cc et ion tha t about  75 percent  should be associated with the existing

or potential public water sur fac -” and that major parkway systems and recrea-

t i - ’na l c ’c r i i d o r s  c i l so  be developed fo r  p u b l i c  use.  Fur thermore , thei r

repor t  s tresses t h e  -e dvan td ge  of combining the two resources , land and

wat ‘-r , to comp lement each other under planning control to greatly increase

the value of both for recreationa l use. With this in mind , emphasis was

r i— re-n to the- development of recreationa l corridors with the recommendation

t h a t  40 percen t  of the s t a t e ’s s t reams and lakes should be ava i lable  for

p u b l i c  use by 1980. To accomp lish this over-all goa l , f unda menta l  changes

in the Illinois law regarding r i parian r ig h ts were recommended , comp lemented
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by a program requiring the  p r e se r v a t i o n  and protection c-cf valuable e c p c c e c -

spa re - land h-n zoning and land-use r egu la t ions . This l a t t e r  program wou ld

bc- p ha sed: first , s e e k i n g  d e d i c a t i o n  if open-space lands for p u b l i c  use

b y ease-c-t nt rend S ” c - ’ ’ c d d , n d c q u i  n i i i c - t  idnd t o he leased until it can be

dc -- c - ’ i - e n d for public recreation . The S’ -e te n n specifying use of river

corri,!ors p l a n n e d  them as a l i near  w a t e r - r e l a t e d  recreat iona l resource t l c nc t

se r v e d as connect ing  scenic r ’ ) u t c ’5 between major landscape recreationa l

L e ’ s ou r c c -  a rea s. This  same concept was express’ c-i in the  Gr e a ter  Egypt Plan-

fling Commission ’s land-us e p lan, which called for establishment of specific

rec “at  jonal river corridors as part ‘if the counties ’ attempt to establish

spc -’cific public—use acreage . ~o’nee of the same acreage was shown in the

Statc- ’s report , which attempts to establish a parkway corridor in the Big

Muddy River Basin connecting the Shawnee National Forest in the south to

t he e ’ l r o i n i n g  K a s k a s k ia Riven Basin and its Corps ’ reservoir c- c-to p i c - n - :  o f  C n e r l c - L e  a n d

a i c e - - Ih y v i l l e  in the nor th .  It should a lso  be noted tha t subsequent  to

a u t l e c - c n i zat ion of the Rend Lake Pro jec t  and pr ior to  pub l i ca t ion o f the

S t S ? e ’S report , then S t a t e  of I l l i no i s  in coopera t ion  wi th  the  Economic

De veI- . pm i ’n t  Admin i s t r a t i on , U. S. Department of Coninerce , funded a s tudy

te e an alyze  t h e e ’ economic po ten t ia l of t ou r i sm and recrea t ion  in Southern

Illinois. The report prepared by Checchi and Company of Washington , D. C.,

1erterlis hed in February 1966 , included a recommendation for expanding t ’ c i r i r c rn

and recreation in S ’ e i i t l c e ’ r n  Illinois ; identified the type and magnitude of

te e  n - f i t s  tha t could r e s u l t ;  and d iscussed  bow to organize and finance t h e e ’

expans ion. The St -etc of Illinois , throug h its participation in this study

and subsequent act1on~ , has ind i cated tha t .te-’c--r-l opme nt of Southern Illino is
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a • c-~- c-’ ae e c c -~i en a l  r n -c, -ar ioral c r  c r  ~ oule~ 
- ri b c - c ’ sec ’c-’e to sun cp le—

- 
- s t a i c ’ s r c c c ’c - c - t t i o n~~ f l c i c- :n e ,y ,ie; ecl thee arc- a ’ s - - , - r a e e ni b c base .

it i~cC - 0 , L e e c  State u ric l i n t c - n i t - - c - i  sp~’ciLc - . ~n c c t t u e r j  i , , - I ’, ,cce’t in t e i s  b a s in

~ :m , 3cr ni c - c rt~c,u ~c L c ~t c c -  i c c - c c St  , W e 3 i  L~~5c -c ~ lie State is canpera ting

‘i ~h L t t c -  , S. r,cirec--L Scrvic c- in Lii-’ - c- ‘c nn t ru ctj on of K inkaid Lake , c-~ith

pe c 1~~ i c - c mr n h a s i s  on c o c - c p e - r a r  V c, ‘ e” - roatjoic ,- c ] ,cLccic cic c ~~. It also is work~ ng

.~.- i t h  rho- Co~’ps ~n pr ,-ev rdin g b as i c - f , ic - c j  l i t  les a i r ’, ! d i - ,c e - r s  i f i ~ I r e c r e at i o n a l

pp  ‘r t ec n it i s on j - i ’c ”j o c t  l a n d s  of c~’ie l~c- -n el Lake i~t c se ’~’vo ic-’ , ~-
‘eetc’ral facili—

tie s -,-nc ’cui -ni prov ide th e- essential secn cice s re -’ccuired c c - e r p u b l i c  enj oyment ari d

~~~~~~ t:o e,~ e e  - - a t  o r ,  The Stat e -- will - ‘ c - c c - i , J e r i , e c , t  thi’ by - p e r a t c l r c g a water—

c’ , l  . e-~- : r r c c c- area for mi ,~rac-or’.’ wato- i’ fow l ace 5 ,e~’ e - ucn re- c of both project

a in. - and  sch inpo ccn d rn€- nts on the upper par t  of the reservoi r  and , in addi-

-c , -‘r e~ op a 2 , 90 0 - r e r  re --n s t a t e  park .

£ -
,, ~~ional~~~ i a n n . Fwo p r o j u - c t c - n of r e g i o n a l  s i g n i f i c a n c e

p : - - e i - t l v  are t inder cons i- ~ e.- r a t ’ nn and, if f u l l y deve loped, wi ll have an

p - Ct  co r se t  ~~~ t h t  c a i n .  fIr e- f i r s t  is the  Grea t  R i v e r  Road . The ba~~ic

in - r  act ’ f i n  f o r  hi . s d c -y e  ecp rr nt is out !  t o e - C  in a nc - - p e r t  pub l i shed  in

, ) - - ~~ ‘ r- ’ e I , S. Flu rea ci of P u b l i c  1-coads a t ,  I ‘ at iona l  Park Serv ice . I b i s

en a n l - c- ‘-otal  d o v o l d e r e - e c  of a Mi s r issippi flyer corr idor as a l inear

e,crkwa ,’ f bc - n e t log , motor inet , and general recreation . S-rv lng as a spec i-

c n1a’~n t ‘ p la - i for reg ional - -ve-lopm ent c - ct the M i s s i s s i p p i  k ’ iv e r  c o r ri d o r ,

ft we ecri d crea ’ ‘ attractive pac k’s~ey for those p c - c t  i c - n e  c-,h l ch  pas s through

u r b a n  sr i -a c - , dc-c -u lop the h e e c a t  i n g  i c - i c - r e t h a l  by c - s  tah l I sh [ci a c ne or i n g

fac il l  t i e - , ~ r e e l  Ie e e - u t  h i e ~ - , harb or ‘c an’ m c c i p ura t e - archaeological and h l s t c e r i  k -a l

e ’v c - I o p r n e n t s  I d l y wi’ t :heen a ma ster ‘lan l e e r  l a r e d c -  that are pr esently l oca ted

in the M i s c i s s i pp i f lood  p l a i n .  e e ~~ at ed  on beth sides o f  t I ~ - cc - ’~~r , It offer s
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lo cal basins , countie - , and ci ties a valid potential source for meeting

their recreational needs , particularl y t:hroc ah zoning and pa rticipation in

c-I c-’velopme rut of facilities. This soclo—economic inpu t  will have a great impact

on all parts of the lississipp i River. The - c-c c-nd project is located within

the Shawnee hills and is called the George Rogers Clark Recreation Way . As

a recreation corridor , it will connect many of the Southern Illino is recreationa l

facilities located along thc- Mi ssissi ppi and Ohio Rivers. Vi sua li ,’.’d as

a major recreational attraction of national significance , it is the  s u b j e c t

of proposed legislation now pending before the Ii. S. Congrese , House Bill

~‘;o . 3933 and Senate Bill No. 479. Creation of the recreation corridor a~

a linear development is dependent upon provision of a scenic road system

supplemented by res t s tops , picnic areas , and marked exit’~ to points of

interest and accotTunodat’ions . This would be supplemented by a ser ie s of

water impoundment structures that will provide diver’;ified recreational in-

put. ‘l’he project would require p u b l i c  a cq u i s i t i o n  of l and , l and-u n - right- ,

scenic easements , and zoning restrictions . It should be noted that as part

of this long-range p lan , the Forest Service is now acquirin g acreage

along the right-of—way in its development of the Shawnee Nat ional Fc-’r~ sr .
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Sb - ’ITT ION V - B A S I l  NEEDS

2’c . (‘,F FR,&I,

Based on the previousl y ci t ed demands for products and services , the

scope of water — and land—related resource needs was established . This

evaluation establishes a framework identify ing the type of water and

related land resource developments that should be considered as necessary

input to sustain the - - basin ’s socin—economic r r o w th .  The scope of goods

or services that would he provided by a proposed resource use or develop—

r’ient was directl y related to projections established by the partici pating

°e - - J e r r u l and State agencies. However , the nature and extent of these physical

requir c- ”ent s depend upon the basin ’s natural resources . Proper evaluation

insures th ci t all needs involving significant resoccrce use will be given

equal recognition for the purposes of development and provides a proper

basis for evaluating alternative combinations reflecting different basic

choice patterns for providing such cis c- s and purposes. There is presented

in the following paragrap hs the basis for the physical need evaluations.

-
, 

~~. FLOOD CONTROL

The economi c p r o l e rt  ions and evaluations cont e -Ined in APPENDIX N ,

A G R I C I ’ I , T h i ~,F , part of the ti pper M ississ ippi River Comprehensive Basin Stud y

(Type I), indicate that a decline in farm population and related emp loyment

can he antici pated. Inferred Is the additional trend concept that the

land presently In agricultura l use would be capable of meeting the projected

lone-I an(I fiber production allocated to the tipper Mississi pp i R iver , and

hence , the Big M u d d y  e~f ver  Bas in  t h r o u g h  the year 2000 without the need

for any additional wate-r resource Improvement. Beyond this period , more
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land will then ho- ree grired to overcotno- an antici pated lag of some 15 per-

cent In production versus prolectc’d requirements. ilrew e- ’c- er , as str essed ,

in the Upper Mississ Ippi River Comprehensive Basin Stud y and APPENDIX K

to t il s report , there Is a corollary need to enhance the economic effi—

clencv or the co-opirative economic standing of the farmer. The farmer ’s

real incorne and cor’cp.-irative income standing have declined to tile point where

various types of water resourco- developments are required to hel p increase

his production efficiency. This , in turn , will improve his monetary

competitiveness by rn-dc -icin g losses in production costs and increasing his

profit margin. Preli-oinary hydr ologic and hydraulics stu dies indicated

that tributary decapitati on of flood flows by reservoirs would be effective

onl y in the headwater reaches. Flood flow decapitation by reservoirs located

on the tributaries ’ ma in stern would affect onl y minor reduction in depth

and duration of floods on that tributary ’s main stem . Hence , the riced

anal ysis was concentrated In the headwater areas where water—related resource

developments would result In the most efficient regulation of water and

land resources for the basin ’s agricultural enhancement. Prototype reach

ana1vses concerning hydraulic and damage evaluations indicated that damage

red uction would result primaril y from a reduction in area flooded rather

than from r e d u c t i o n  In dep t h of f loodin i~, Ti analyzi ng the acreages inundated

on the tributaries , f lood p r o f i l e s were first established for each of the

trib utaries. With the authorized Rend Lake assumed in place and in opera-

t ion , stage—elevation curves for various flood frequencies were established

on t he ~‘caln stern and , from these , ad l usted flood—frequency profi les were

est ablished for the tr ibutaries. Preliminary hydrol ogic evaluations in the

prototype reach analysis have established the economic inadvis abi li ty of
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a t t e m p t i n g  to  decap i t a t e  major peak flows. Rather , it was determined that

the main beneficial flood damage reductions could he obtained by re ten t ion

o f the mor e f r eq uen t f l oods , particularl y those flows having f r equency

of occurrence ranging from 1 to 3 years; furthermore , that any effective

r e d u c t i o n  in flooded acreage would require a completely controlled water

regimen. This would require control structures strategically located so

as to control local flood runoff , rephase time of concentration , and reduce

peak flows . Successive hydrologic screenings eventually Identified the

optirnu:a p lan of improvement as one that would control a minimum of 25

percent of the watershed area and maintain a maximum controlled release

rate of from 10 to 15 cfs per square mile. The controlled release rates

were established to reduce the peak flows , with exces s f lood runof f  be ing

retained equivalent in storage to 2.6 Inches , or 5—y ear frequency.

26. D R A I N A C E  IMPR OVE M ENTS

Present land use , as well  as soil typ es, was used to evaluate the po-

tential drainage improvements that should he considered in determining the

amount or scope of Improvements to  he considered . After establishing the

op tincim hydrologic plan for reducing the more frequent flood flows , an

anal ysis was made of the needed improvements that would increase the agri-

cultural efficiency and permit drainage of selected wet-land acreage . Once

th e rate of participation was determined for both flood plain areas and non—

flood plain areas , a preliriinarv economic evaluation was undertaken to deter-

mine the Indur rorent that drainage improvements could have to the local farm-

ers. Suhse qcuentlv , the scope of drainage improvements made feasible by the

~ystem-in4uced reductions nf the more crequen t f loods was es t ab l i shed  for
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each w a t e r s h e d , with adjustments made to recognize the backwater effects from

the main stem . Fi ce - se adjustm ents involved deleting the tributary acreage

affect ed by t h e -  2 — y e a r  ~reqc cenrv ma in—stem flood f rom c o n s i d e r a t i o n  f o r

d r a i n a g e  i m p r o v e m e n t .  C h an n e l  Improvements were concentrated in those

areas where suffici ent lands could be benefited and on acreage that would

~e- e n e f i t e d  by flood reduction. Shown in TABLE 
-~~~~~~~ is the extent of tire

i--provem ents , including riin laterals and sublateral channels for each of

the watersheds . The result was a revised system , with essentially t h e

same r e d u c t i o n  in flood flows but with a modified regimen effected by the

—i -u n channel and later-il 1r~rp rn~renents. The combined systems m a i n t a i n e d  tCe-

previousl y established flood flow reductions , but chan ged t h e  t imes of

con- t r a t i- n and stage-elevation relations hiip of peak flows on the trib-

ut a r iu-s for t~ ce- downstream areas. Routings were made to evaluate the induced

~f~ ects of th e e selected drainage improvements on the rnainstem , Big Mudd y

RIver , and new area—frequ ency curves were developed f r o m  t h e  r e s u l t a n t

profile. The results indic ated a general increase in f l o o d  h e i g h t s  f o r  the

-‘iore frequent floods F - c i t  comparativel y very little effects for the rarer

f lood s. This adverse e f f e c t  would negate to some degree the benefits

:1c c r u a b l e  to the Rend l.ake Project.

‘7 .  LAN!) TREATM EN T

was recognized thit while the prim ary Incentive for proper land

cl- ;e and a d e q u a t e  t r e a t m e n t  h a s  increased up l nnd productivit y and reduced

p r o d u c t  Ion costs , the effects of Improved up land a gr i c u l tu r e  a l so  can he

measured In the bottounland areas. Improvements in the quantity and quality

of rround cover tend t - c  d u - c r e u s e  r u n o f f .  Improved cropp ing p a t t e r n s  m d

hig h f e r t i l i t y  m i n i m i z e - -  up land silt production . Prop er land use and
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F A B L E  9

Pot -n i ci channel impr ov cm n t s f or f lood dam a ge
r - d u c t i o n  and a g r i c u l t u ra l  w a t e r  m a n a g e m e n t

M i l e s  of
potential

~~- c t  c - r - d u~~c - I — flr ~~~c f l e n t s

C as e y - ~rk Creek l eO . 2

C c l a r  Cre€-k

C ntral bl j c ~ Mudd y 0 2 . 2

Crab 0r~ h ard Creek ~~~~~

- c ici e j i  Creek 69.~

- ci ii C r - o k  51.6

I c -  -cm- Cre ek 34 .8

I~~ k c -  and Pond C r e e k s  1 1 2 . 2

Little Mei dd y River 208.0

l ower Beaucoup Crc-o k 116. h

owe r F i g  Mudd y Cc b _ 3

M i d d l e  Fork  C r o o k  210.6

Fpper  I I - - c c i c oup ( r - - k  le -~Y . h

Uppe r  B i g  M udd y 120 .3

I OTAL 1 ,837 .
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im p r o v e d  l and  treatment a r e - t h e  f i r s t  in c r e m e n t s  in f l o o d  damage  r e d u c t i o n .

Fur th e rm ore- , i t wa~ r e c o gn i z e d  that to control t h e  s i l t  p r o b l e m s  In t he

s t rea m s , wh ich was -c causal effect of erosion , a co”’prehensive effort mus t

he m a l e  to  e n c o u r ag e  p r o p e r  - ig r i c u l t u ra l  improvement and 1~ nd treatment

--- n-c sure s . ~efnrestition is .in example of this approach , as is contouruno

a c - i  o r e i i n c ’ . Success  in c o n t r o l l i n g  r u n o f f  r a t e s  and e f f e c t i n g  eros ion-

preventive measures is directl y dependent upon the type of soil and the

i n v o l v e —i n-nt  of l o c a l  i n t e r est s  i n  p r on e r  a c t i o n  p r o g r a m s .

- l~~~-.’-— Fl_ OW A [IPIEMTAT rON

a .  c trea- o n c i a l i t v .

(1) Procedure. T!ce stud y for low-flow augrientat ior in t h e

intere ut c-if -~ a t o - r  q u a l i ty control was based on the needs of the individual

sub—basins t h a t compris ed the total watershed of the Bi g Muddy B a s i n .  T u e

need anal ysis assumed t h a t  secondary treatment , vlth a m i n i m u m  removal of

05 percent BOD , was provided all dischar ged effluent at existing load

points. I-t it e r qual it y supplementation was then computed , based on the

t a r p e - - t f l o w  f u r n i s h ed  by ~“WCA as be ing  necessa ry  to m a i n t a i n  s pe c i f i e d

s t i n d a r d s  of d i s s olv e d  n -~iyç ’en  f o r  t h e  c r i t i c a l  p o i n t s  In  each of t h e  s u b —

b a s i n s .  V a r i a b l e  r ’ i u n t h l v  t a r - ’ e t  f l o w s  were e s t a b l i s h e d  fo r  f i v e , f o u r ,

-und t h r e e  m i l l i g r a m s  per l i t e r  ( m g / I )  d i s so l v e d  oxygen  s t r e a m  q u a l i t y  l e v e l s .

F ;usecl on t h e e -  p r o j e c t e d  l a n d — c i s c  a c t i v i t i e s , r o mn - r c i i l  and m u n i c i pal  g r o w t h ,

a n - h  t h e -  p r e s e n t  l o c a t i o n  of p o p u l a t ion  cen te r s , o n ly  one c r i t i c a l  (maximum

w a t e r  r e q u i r e - m u - n t )  p o i n t  was e s t a b l i s h e d  as t h e  c o n t r o l  p o i n t  f o r  t he

m onthl y f l ow t i c a t  I s  n e c e s sary  to  su i s t . - u l n  t he  v a r i o u s  1)0 l e v e l s  in each of

t i e -  i nd iv id ua l sub—bas ins .  The excep t ions  to t h i s  p r o c e d u r e  were on Cr a b

r)rr }eard Creel’ and  t h u e  m a i n  - ; t  em , where c r i t i c a l  p o i n t s  were a l s o  e s tab i  I s l u e d
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relative to the waste load that is carried by the main tributaries. Total

supple-mental flow for lo’~—f low a co ne-nt ~atlon was predic ated on first evaluating

the base that is required for sustaining a specified level of 1)0 for 95 per-

cent of all low—flow events , t h e  event being defined as those deficient periods

(hIstorical basis , period of record) when the natural flow is less than the

required target flow established by FXWCA . Further evaluation was then

m a d e  to determine the additional Inc rement  of supplementation required to

insure that for the remainder of the critical period of record the stream

would be maintained at a minimum standard of three milligrams per liter

dissolved oxygen . This implies a rule curve for all reservoir operations ,

with phase supplementation of natural flows . Releases would maintain

target flows at the desired standard of DO level within the availability

limits of the basis storage block. Subsequent to depletion of the base

storage , releases then would he reduced , maintaining the minimum 3 DO

target flow s for the balance of the deficient period and/or until the

base reservoir storage is once more available.

(2) Need evaluation. Once the ~-iri~et flows were established for

vario us DO level s, a prelim Inary -in~ilvs1s was undertaken to determine the

hydrologic fea sibil ity nf m aintaining these r equ ired montlul v flows for each

of the critical loqd points. Since augmentation of natura l flows involves

those deficient periods when the natural flow Is less than the target flow

for the specific DO level , f t was apparent th a t the size and y ield capability

of the drainage area above thee cr i tic - u i point would be the basic desi gn and

control consideration . Using the mass flow records of the six gaging sta-

tions , comparative yield parameters were estabished for the virious parts

o~ th e basin. Thus , t o depict either the dail y or monthly flow variations ,
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or establish a h yd r o l o c ’ i c  trace , or to determine the yield capability, a

percent relationship of t h e  m e a n  discharge (dfs) for any size drainage

a r c - a  c i n d e -  r study to that of P l u m f i e l d  was used as a multi pl ie r of t he

Pl um 1iel d gage flows. Based on the foregoing yield relationshi ps , computer-

ized routings were made by ~‘~PCA to ascertain the prob abilit y of maintain—

u p  s e l e c t e d  seasona l target flows for a five DO level at the load point s .

In addition , computerized reservoir routings were run for a series of

variable—size drainage areas or reservoirs that were selected by the Corps

to determine the min im u m size drainage area for which a reservoir could be

cons idered  in a u g m e n t i n g  low flows . The prel iminary hydr ologic analysis

u n d e r t a k e n  by F~4PCA , W a s h i n g t o n  ~) f f i c e , was based on monthl y flows at

PI- im field , adjusted to the point (load center or reservoir) under consideration .

The p r o b a b i l i t y  ana ly s i s  was based on an annual  c a p a b i l i t y  w i t h o u t  regard

t u c  extended low—flow durations. This was indicative of the recharge capa-

b ility of a drainage area - u -id the successful assurance of maintaining the

dep icted f l ows  b y n a t u r a l  r inoff. A two—way matrix was used to analyze

success or failure on both a w a t e r  year  and m o n t h l y bas i s .  Based on the

s c c c c e - s s—or ~- f a f  l u r e  analyses , a limit was established In the size of drainage

area and changes in DO levels at load points were made. The degree of fail—

c i r e -  in m a i n t a i n i n g  a 5 DO l evel a t  Moun t  Vernon , Herrin , and Marion (also

(‘ar b o n d a l e )  load p o i n t s  were in excess o f 50 percent and Indic a ted t he - need

to re e v a l u a t e  and ascertain what DO standa rd could he ma intained in these

areas. Subsequent d e t a i l  r ou t in g s  u n d e r ta k e n  b y the  S t .  L o u i s  D i s t r i c t ,

Cor p s o f En g ineers , In cooperation with FWPCA , Chicag o Region al office ,

resulted in ici e ’nt ffica tion and establishment of reduced standards. Anal ysis
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of variable—size reservoir drainage areas indicated that for the - smaller

(lrainac-e area , de - n cnds in terms of cfs-per-square-mile versus yie ids in

t e r ”~s of c f s — p e r — s q u a r e - n i  le tended to  beco me - asymptotic. Based on tac-

r . i t i o  of  total load—point d e f i c i e n cy  to  the  a dj u s t e d  mean annua l s t o r ag e

e q u i v a l e n t  f o r  t h e - - r e se r vo i r  and the p e r c e n t  of f a i l u r e s , i t  was c o n c l u d e d

t h a t  a dr a i n a g e  u r e a  of 7 square  m i l e s  should he - s ta h l i sh e d  as t h e  m i n i m u m

size for which a r e s e r v o i r  c o u l d  he -’ considered in atv’mentinp low flows .

Utilizin g e c t a l l - i s h e d  t a r g e t  f l o w s , f i n a l  DO l eve l  f o r  each load point

and the amount of supp lem entation required were determin ed . Th e  results

a r c - sho~.-n in TABLE 10 . Included is information relative to the watershed ,

main load contributer and control point , app licable drainage area of con-

trol point , yield factor ad~,ustmerts for the  Plum field page , se lec ted  DO

s t a n d a rds  and the  t i - c e - — c h a s e  a m o u n t of supp l e m e n t a l  f l o w  r e q u i r e d  a t  t he

load points. This Informa tion was furnished to the State of Illinoi s for

rev iew and comments. By letter dated 28 September l ’~~7 , t h e  S t a t e  r ep l i ed

t h a t  t h e  s c i m m a r i z e d  r e s u l ts  g e n e r a l l y  c o n f i r m e d  i t s  a p p r a i sa l  of t h e - -  w at e r

qualit y at the points indicated , and that the dissolved oxygen—water

quality standards , as presented , were satisfactor y .

h. ~tream environment. Based on the  target flows established by

r’T(A to -u ;clntain a minima l base flow and to provide the e-quivalent of a

3/ Do l u - v u - i  , the amount of supplementation required i t  a l oad p o i n t  in

Cru rho n d a l e  was d e t e r ~n i n e d . The r e s u l t s  of t h i s  a n a l ys is  a rc  shown in

TABLE F ) • ‘ : u u w e - v e - - r , p r o v i s i o n s  of these flows d i d  not alleviate the con-

cern r e g a r d i n g  t I e -  trea tment and disposal of wastes In the Carhondal e area .

Since augmentation is solely to provide and to maintain a minimum 1c ,-~se f low

for the pr o te ction of thee public he a lth and enh ance- - ic- nt of the aesthet ic

and beautific ation of the metropo litan environment , the re - is still a n eed
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to prevent a pollution problem tn thl8 area. Since suffic ient dilution

flows cannot be provided , there will be a need for the City of Carbondale

to either Increase its level of sewage treatment or pump its effluent to the

Big Muddy, if primary and secondary treatment is to be continued at its

existing plants. Since Rend Lake Project will eventually augment the main

stem , effluent discharged by Carbondale into the Big Muddy is possible with-

out adversely affecting the DO level in that reach of the stream . See TABLE

.Ia...• However, if the city elects to discharge its effluent through its

existing plants located on Pyles Creek and Little Crab Orchard Creek , both

tributaries of Crab Orchard Creek, advanced treatment must eventually be

provided . As was indicated in the previous section , concern also had been

expressed over the stream environment in the Lake and Pond Creek Watershed

due to an existing pollution problem that is essentially mining—oriented ,

with acidic wastes being induced into the stream . Since experience has

proved that dilution flows are not an acceptable solution to this type of

problem , it was concluded that no further consideration be given to solving

this problem by development of specific water—related resources. Rather ,

this is a problem requiring cooperative action by local citizenry , industry ,

and the State In an effort to solve the problem at the source and not in

the stream. This decision was concurred in by the State of Illinois. In

addition , there is a corollary need to preserve or enhance the land adja-

cent to the basin ’s stream as part of the social considerations. Low—flow

augmentation will enhance the recreational potential of the surrounding area

and establishment of rIver recreational corridors, as called for In the State,

and local plans should be considered in establishing a truly comprehensive

basin plan of development .
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~~~~~ . GENERAL RECREATION

Subsequent to the evaluation of the net demands In terms of user—day

attendance , further adjustments were made in these demand figures to reflect

recommendations that would involve the construction of facIlities on projects

presently under construction . The adjustment replaced a pre—emption , or

allocation of potential user—day attendance which was assigned Kinkaid Creek,

with additional increased visitation for Rend Lake. This latter allocation

recognized the need to change that project ’s existing master plan and to

upgrade , over time , certain unzoned lands to a higher priority public use.

As part of the total need evaluation , the water surface and land acreages

required to satisfy the user—day attendance need also were determined . These

needs were based on a total requirement adjusted for inventories of both

Federal and non—Federal projects , with the resultant net needs determined

by comparing the existing projects ’ capability with each of the projected

time—phase needs. Recreational design criteria were established , relating

applicable visitation and optimum development to available water surface

acreage. The design criteria recognized a variable relationship between

water surface acreage and accruable visitation potential , based on a reason-

able saturation limit for peak recreation days. Within this framework , the

cost of the facilities was then expressed in terms of unit development cost

per user—day . The unit cost was kept sufficiently high to insure that the

physical plant would be in good quality to provide adequate service and

diversified opportunities for the recreationist. To provide lands , both

project—associated and single—purpose , sufficient for capital development

and use per type of activity, a ratio of land to water acreage of 67 percent
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was used . There are shown on FIGURE .iL projected net recreational needs

in terms of user—day attendance and water and land—related acreages.

Recommended attendance and unit—capital—cost relationship to water surface

acreage is shown on FIGURE 10 .

30. FISH AND WILDLIFE CONSIDERATIONS

While projections Indicate a surplus of supply to demands , it was

recognized that certain steps had to be taken to enhance the fishery and

wildlife environment so that good management could be undertaken and action

programs initiated . In this basin , reservoir construction will generally

support fishery of greater value than it would displace; that regulatory

control (temperature and oxygen) of release will improve the downstream

fisheries mitigating the losses of upstream habitat . This is particularly

true since the present fish population is essentially of rough fishery.

whereas improved stream ntinlity will encourage the growth of sport or

c~ame fish . In addition , wildlife conservation tracts are so widely

scattered that any proposal for water and land—related development would

provide acreage beneficial to wildlife habitat . While losses to certain

species would naturally be Incurred in the river bottom lands , they would

be offset by a beneficial return to waterfowl production and improved hunt-

ing opportunities. Generally, the loss of hunting opportunities caused

by reservoir construction would be mitigated by proper development and

management of project-assoc iated land and waters. Shore areas created in

the upper reaches of impoundment could be intensly managed to provide greatly

increased food supply for waterfowl. Aquatic wildlife would benefit from

increased shore line and stabilized water levels In downstream areas. In
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recognition of the need to provide drainage Improvements , some form of

mitigation will be required , and every effort should be made to replace the

lost wildlife habitat either in adjoining watersheds or in recreational

corridors , if established .
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SECTION VI - PLaNNING OBJECTIVES

3 1. GENE RA L

In defining the resource p lanning and ultimate deve lopment required , a

t h r e e - f o l d  ob jec t ive  was es tab l i shed:

.1. To hel p in providing the necessary land and water development needed

to sus t a in  the p ro jec ted  economic growth ;

h . To encourage the preservat ion  and enhancement of the area ’s na tu ra l

environment ; and

c . To a s s i s t  in developing a framework for socia l development , stress-

ing the we l l -be ing  of the  peop le so tha t the growth and l iving conditions

w i l l  be bene f i c i a l to a l l .

The socia l well-being of the people was the overriding determinant in

p lanning the development of water and land resources. Planning for this

objective involves ba lancing the distribution of resource development to

assure tha t all parts of the basin will share in the projected socio-

economic growth. Towards this end , the land-use plan prepared by the

Greater Egypt Planning Commission was used as a basic guideline. Utili-

zation of the local planning report was justified by two reasons. First ,

the p lan has similar objectives and contains proposals regarding the same

types of needs established by this study as regards land use and socio-

economic cons iderations . The Commission ’s proposals were time-phased over

a period extending from 1985 to 2025 and are the basis for achieving maxi-

mum development by control of the area ’s main growth inputs. Second , the

p lan , which was formally adopted early in 1965 by the four participating
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count ies, is considered an expression and commitment of the loca l resi-

dents .

32. LAND-USE PLAN

What follows is a summary of the Greater Egypt ’s p lanning concep ts that

serve as a basic guideline in establishing the framework for development .

Minor modif ica ti ons wer e made to make it app licalle to the five-county rather

than four-county area. Formulation of the over-all p lan of deveiopment was

based on the framework concept of concentrating the resources of the basin

into five major a reas which show maximal potential for development . These

are: the Mount Vernon-Rend Lake area ; the Benton-West Frankfort area ; the

Marion-Herrin area ; the Murphysboro-Carbondale area; and the Dt1~uoin-

Pinckneyv ille area. This princip le of concentration offered the greatest

opportunity for success in economic development , and a t the same t ime ,

scattered the potential points throughout the region so that the direct

influence of development would be felt in more than one location. In addi-

t ion, this approach offers the possibility of specialization within each of

the major areas so that each area would in effect comp lement each other and

eliminate much dup lication of function. This procedure recognized t~ at while

each area of the region has its own sphere of the urban-industrial-commercia l

development , each is still tied to the other through economic ac tivity, high-

way patterns , and common prob lems. This pattern of dispersed concentration

utilizes as a core that area bounded by Murphysboro , Carbondale , Marion,

West Frankfort , Benton , Mount Vernon , Pinckneyville , and D*i~uoin. It i s  in

this core area that the majority of the basin ’s popu lat ion and economic
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activity are to be found . This places the urban conununities essentia lly

in the center of an outlining environmental area of agricultura l and rec-

reationa l activities . The land-use plan envisions a phased growth , controlled

so tha t urbanized areas would concentrate in those areas presently semi-

urban; and future semi-urban areas will deve lop in acreage where development

is now scattered . The land-use p lan specif ical ly minimizes the land area

tha t would be developed to meet the urban needs and maximizes the amount

available for greenhelt and open space , as well as agricultura l development.

Th e p lan underlines the important fact tha t resident ia l development should

occur in the arLas adjacent to the existing larger communi t ies , and touches

on the use of waste lands and establishment of public-use (recreationa l or

greenbelt) areas . Specif ic planning concepts regarding these latter con-

siderations are presented in the following paragraphs.

33 . RIVER RECREATIONAL CORRIDORS

To encourage the preservation and enha ncement of the natura l environ-

ment and at the same t ime provide an additiona l increment to the basin ’s

recr eationa l development , specia l cons ideration was given the possibility

of establishing river recreationa l corridors . As recommended by the State

and loca l p lanning commiss ions , location of these corridors would be con-

centrated in the center of the core area containing the major portion of

populat ion. In addi tion , it was deemed feasible that the location of these

corridors should be in relation to major impoundments , if poss ible , or at

least in streams whose low flow would he augmented. The potent ia l of en-

hanced s tream flow wou ld provide a dual face t return: the potent ial
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trans formation of the fish population from rough to game fishery , as a tour-

ist and recreationa l attraction ; and a cleaner stream that would encourage

public usage and protect the public health. Since the increased flow would

enhance the adjoining land acreage , providing a dual enhancement of both

land and vater , spt’cific separation of recreationa l and conservation develop-

ments would he required. A creage selected for wildlife habita t and genera l

recr~~ tion would h . controlled by zoning, either spacial or time . Three

areas were identified as having the greatest potential for this type of use:

the main Stem of the Big Muddy below Rend Lake;  and the lower portions of

the two major tributaries , Little Muddy River and Beaucoup Creek . These

thr&’e reaches of streams were selected by the loca l planning commission

which recognized the existence of severa l thousand acres of unused land

tha t were the least suitable for cultivation or development . These lands

consist of swamp and other w~ t- l and acreage that is subject to periodic

flooding , or land located in hilly areas too steep for any specific use.

The Commission felt tha t many of these lands should be retained in their

natura l state and incorporated into the total recreationa l plan for the

basin , since their location is near areas of future development and con-

centrated growth that need this type of environment to balance their socia l

needs . In addition , it was felt that any extensive mitigation of wildlife

habitat could be concentrated in these areas to provide a more manageable

acreage and serve as a basis for a comprehensive action program to preserve

the area ’s natura l ecologica l resources.

97

-

~ 

.— -  
~~~~~~~~~~ — ~~~~~~~~~~~~~ - -



DEVE IA3 P 1~~~~ OF TOt RISM INDUSTRY

To meet  the r e cr -:~tj e n a l needs of the  bas in  and a t  the same time aid

in the economic  r e o r ien t a t i o n  of the a rea , special p lanning controls were

e s t a b l i s h e d  r e l a t i v e  to  w a t er  r e l a t e d  recreation developments . The Checchi

r e po r t , w h i c h  i n v e s t i ga t e d  the  economic p o t e n t i a l  of d e v e lo p i n g  t o u r i s m  and

r e c r e a t i o n  in the  s o u t h e r n  pa r t  of the  S t a t e , i d e n t i f i e d  the  main centers

o f  competition for t h e kind of recreationa l development and attraction that

s o u t h e r n  I l l i n o i s  can deve lop .  Ex i s t i ng  compet it ire c e n ter s  a re  the  Lake

of the Ozarks in Missouri , Kentucky Lake area , and t h e  many n a t u r a l  s m a l l

lakes in the  W i s c o n s i n - M i c h i g a n a r e a .  Two ar :~as WhOSe t u t u re  deve lopment

seems r e a d i l y a s su red  t h r o u g h S t a t e  and Fede ra l  p a r t i c i p a t i o n  o r -  the  Wibash

River  Basin  in sou the rn  Indiana and the Merame c R ive r  B a s i n  i n  s o u t h e a s t -

cen t ra l pa r t  of M i s s o u r i .  To insure  the d e v e l o p men t  of th i s  p a r t  of I l l i -

nois , it was r ecogn ized  tha t a s t rong  e f f o r t  mus t he made t o  p r o v i d e

e x t e n s i ve  w a t e r - b a s e d  p r o j e c t s .  The repor t  recommended tha t a p p r o x i m a t e ly

48 , 000 s u r f a c e  acres  be provided in the  s o u t her n  p a r t  of I l l i n o i s  as an

i n i t i a l h a s t -  for  l o n g - t e r m  development  of t o u r i s m  and r e c r e a t i o n  f a c i l i t i e s

i n  I l l i n o i s .  In essence , the w a t e r  s u r f a c e  acreage  ana lys is  imp lied the

need t o  e s t a b l i s h  ind iv idua l impoundments , t he  s i zes  of wh ich  range f rom

approximately 500 to  9 , 000 acres . Corolla ry to this approach , the s tud y

at t em p t e d  to  select  r e s e r v o i r  s i t e s  tha t would p rov ide  impoundments w i t h i n

th i s  range . It  was f e l t  t h a t  the  size of impoundments was a c r i t i c a l f a c t o r

in a t t r a c t i n g  p r i v a t e  development  to  the area , and would be a predominant

f a c t o r  in ;i t t r a c t i n g  t h e  economic capi ta l requi red  to provide q u a l i t y  devel-

opment . Long-range p lanning for the a rea redevelopment , which encompasses
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tourism and recreation as a definite economic input to the area , wil l  be

predicated on Rend Lake being developed as the base for providing exten-

s i v e  p u b l i c  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 . Present  p l ann ing  is a l r e a d y in-

volving a protective zoning and development in depth on the land surrounding

tha t project. The comprehens ive recreation p lan pres ently envisions exten-

sive development of basic facilities and diversified recreational opportuni-

t ies on project lands by the Federa l and State Governments. To complement

these basic recreationa l developments , severa l loca l entities are develop-

ing p lans for construction of major luxury-type resorts and convention

center facilities , all located on adjacent non-project lands . Most signif i-

cant are the plans of the Rend Lake Conservancy District , wh ich wou ld pro-

vide controlled and zoned development of restaurants , night clubs , motor inns ,

and an 18-hole championship golf course. In addition , other p lans are under-

way to locate the campus of the newly established Rend Lake Junior College

District as part of an Intensive development center con~ iguous to the project

lands . Included in this complex would be high-r ise bui ldings and shopping

areas that will ser’.e bo th  t h e  campus residents and total tourist and

recreationa l influx. Based on the foregoing , it was concluded tha t the loca-

tion of any reservoirs selected for study in development for recreation

shou ld , in addition to being located near the anticipated centers of area

development , ring the Rend Lake project and be satellite to that project ’s

recreationa l complex. Thus , Rend Lake will serve as a major attraction in

the basin , and the satellite reservoirs will be p lanned to s upplement the

basin water-re lated activities that would be required for the total recrea-

tiona l demand area . This in-depth planning will allow a restricted use in
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terms of opportunities and will provide a s table base in the satellite

reservoir area so that the State and local counties can encourage permanent

res ident ial development and indus trial and commerc ial grow th. The resu lt

w i l l  be a p lan of developme nt that will permit comp lete integrat ion of all

input fac tors necessary to provide for a s table and d ivers ified base fo r

growth.
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SECTION VII - SOLUTIONS CONSIDERED

35 . GENERAL

As par t of the plan-formulation procedure , consideration was given to

all types of alternative means for meeting the basin needs. The importance

of this evaluation was two-fold. First , it objective ly identifies all possible

ways of accomp lishing an objective or service other than the standard water-

related resource development of local reservoirs ; and , second , eva luating

these alternatives on a comparable basis in terms of equiva lent services and

economic worth provides da ta requ ired for projec t formu lat ion and selec t ion

o f the basin p lan when the alternative cost governs the true worth of the

service. This procedure also established the possible range of supplementary

measures that should be considered in providing for the basin ’s socio-economic

development. The range of alternatives considered and the review and rationale

involved in acceptance or reject ion of these types of developments are d is-

cussed below.

3~~. FLOOD CONTROL

The alternative possibilities to reservoir 8torage for protection against

flood flows in the tributary areas included levees , channel improvements, and

flood plain zoning. The alternative consideration of loca l levee protection

was eliminated because the length and size of levee required were too great

in comparison to the benefited acreage per reach of stream, and because of

the prohibitive cost that would be required for the levee and interior water

course diversion or pumping. The need for channel improvements primarily

was related to alleviation of the on-farm drainage problems and was found

feasible only as a last—added project increment to a reservoir system that
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provides flood control. Channe l improvements would require extensive channel

size and excavation to provide sufficient gradient to contain the controlled

runoff volume of the more frequent floods. Consequent ly, it was rejected

on a comparative cost basis , as opposed to detention reservoirs in provid ing

equivalent flood decapitation per reach of stream. In consider ing flood plain

zoning , it was recognized that this non-structura l alternative is not a water

control or flood he ight reduction measure , but rather a means of controlling

development . Flood p lain zoning is a way of living with the overland flooding

s ituation and attempts to m inimize losses by res tricting the physica l develop-

ment and res ulting damage within the flood plain area. It was also recognized

that care must be exercised when suggesting flood zoning regulations in order

to ass ure that thos e ac tivities and pursuita which require waterside sites , or

which enjoy a net economic advantage by locat ing in the flood suscep t ible

areas , are not denied use of the flood plain area itself. The primary useful-

ness of this method appears to be in the prevention of unwarranted increase

in flood damages and losses to the area , reg ion, and nat ion normally asso-

ciated with uninformed development activities which ensue subsequent to pro-

vision of flood protection. Since planning for flood plain development is

predicated on an open-space usage , (agricult ura l developments) which norma lly

has an economic advantage when located in the bottoms , zoning as an alternative

was rejected. However , flood plain zoning was retained as a potentia l sup-

plement , if both flood control and drainage are justified , to insure proper

flood plain usage in accordance with the selected p lan of improvement.

~7. LOW-FLOW AUGMENTATION

The alternative possibilities to provLding dilution flows in the interest

of water quality include advance treatment , tertiary treatment , single-purpose

reservoirs , pipeline transfers of effluent within the basin , and restrictions
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on stream and land use. In the early stages of the basin study , water samp les

taken for FWPCA indicated pollut ion from an intermix of sources such as mining ,

agric u lture , munic ipal , and industria l components. Quality had deteriorated to

the point where the streams were no longer acceptable for domestic use or fish

ecology without increased treatment . Urban , industria l , and agric ultura l

developments were sufficient ly concentrated and too far advanced to consider

restriction of water use and land zoning as a practica l method of control.

Howev er , the State of I l l inois is study ing the need for legis lat ion rela t ive

to treatment of mining waste and has issued regulations governing stream

standards and quality controls of the municipa l waste treatment effluents.

Advanced treatment was selected as the one alternative with the Easic criterion

of equivalent service or function to that provided by dilution flows ; hence ,

it was retained and used as the equivalent measure of service . Tertiary

treatment was studied , but discarded when it was concluded that it was not

equiva lent in function to dilution flows. Even with tertiary treatment

(polishing ponds) provided , some dilution flows of reduced amount would he

req uired to maintain an acceptable goal of water quality. Dilution flows

are a necessary supp lement to tertiary treatment to prevent the development

of nuisance aquatic growth caused by the high nutrient in the effluent dis-

charge from tertiary treatment. The economic worth of this latter comb ination

of treatment and dilut ion flows was found to be more costly than just proviting

the necessary supp lemental flows by single-purpose reservoirs. latra-hasin

pipeline transfer of municipa l waste treatment effleunts was studied it pro-

gressive steps , pumping effluent from the discharge point to reaches of

streams with increasing drainage areas and flow. The hydrologic analysis

indicated that the target flows established by FWPCA were sufficient ly large

to require some , thoug h reduced , supp lementation in all parts of the tributary

areas. The result was that the economics of the combined system of pipeline
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and reduced dilution flows would be more costly than providing the necessary

supplemental flows by single-purpose reservoirs. However , if the load point

were close enough to the main stem of the Big Muddy River where dilution

flows are to be provided by Rend Lake , it was found that use of pipeline would

be the least costly alternative to providing the necessary supp lemental flows

by single-purpose reservoirs. In addition to the intra-basin transfer, use

of groundwater for supplementary streamf low was considered. The U. S. Geologica l

Survey has indicated that the groundwater yields from allareas , except the

Mississippi River flood plain, within and adjacent to the Big Muddy Basin are

inadequate for any use other than water supply for individual and small muni-

cipalities . However, the practicality of pumping groundwater from well points

in the Mississippi flood pla in was rejected when the design factors were

established for preliminary evaluation. The variable flow, pumping head

(static and dynamic) , and pipeline lengths resulted in cost factor8 for

construction and annual operation tha t were too high to warrant further con-

sideration. Single-purpose reservoirs , with sufficient storage to meet

the time-phased target flows furnished by FWPCA , proved to be the most feas ible

al ternat ive  to advanced treatment.

a. General recreation. In determining the alternative to loca l develop-

ments for general recrea t ion, the needs and planning objectives were assused

to be essentia lly related to water-oriented recreation . This recognised the

surplus of opportunitiss for land-based recreation within the bas in and is

in line with the State ’s expressed objectives. Hence , the alternat ive ~~st

have the comparable effectiveness of water surfac e acres , physical facilit ies ,

and project lands. Since the planning process identified the adjoining Wabash

River basin as a s imilar area , essentia lly Iervtn$ a simi lar recreation 
-

market (population) , data were extracted from an interim report on the Wabash

basin, permitting estimates of base reservoir costs by use of a unit cost per
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water-surface acre. Thus , the alternative value was computed as being equiva-

lent to the sum of the reservoir cost plus the cost of the specific recreational

facilities and land charges.
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SECTION VIII - PLA l~ FORMULATION

~~~
‘ . C R T T F ~~TA

he b a s i c  h~~- c t ive j O  f o r m u l a t i n g  a bas in j ian is to p rov ide  the  ~~ s t

ust or combinat i n  ot uses ot water and related Land resource~ to meet all

fc’eseeab]e short ~sd long-term n ee d s .  In acc~-r (lance with Senate Docinnen t

~~~~~~ ~7, 87th Congr ss , 2nd Sess~~oi; , a l l  viewpoin ts , n a t i o n a l , rc~~ional ,

s t a t e  and l o c a l  are to be 1 u i ~~y c o n s i~~( -r e d  in cs t a bl i s h in ~ t h e  needs of the

bas in .  : i  ~e needs  then  s . - o-J 1 as the  bas i s  fo r  f o rmu l a t i e n  of a c l a n  that

i n c l u d e s  a l l  u n i t -  and purpo es ohich  s a t i s f ’~ a qb d n t 1 t a t i - .T~ e -)UOPO C evajuation

1~~~ ed on t a n g i b l e  b e n e f i t s  and cos ts  c xp r c s s e~ in comparable  terms . ~)nce

this b a s e l i n e  has been e st a b l i s i t o d , the  e f i l ec t s  c E  i n t an g i b l e s  or o the r  con-

s i d e r a t i o n s  w a r r a n t i n g  a c t i n i ~ nr ogrars~ should  f i r s t  bc i d e n t i f i e d . Then ,

nv- modification required to meet these socio—economic or en\’i :onnu-rt~.l needs

should be included in the proposed scale of development , if the nian of im-

- “v ers-nt  is to be tru ly comprehensive . In terms of tangible benefits , bas in

I ’r-m~t l a t ( r ,  is based on the p r inc i p le tha t  the se lected p ro jec t  or p ro j ec t s

~h . !d he t :h t  so st ~conotn ical means ot  a . :omp l i s hi ng  t h e i r  spec i f i c  purposes .

Thus , each d evelopment or increment the reof  included as an in tegra l par t of

the  sy~ t ern i s  developed to the s c a l e  producing  the  maximum excess of b e n e f i t s

over costs. However , where l ong-range water needs are forseeable only in gen-

eral terms and where alternative means for meeting these needs are not available ,

c o n s i t h r a t i o n  has been given to includ ing a dd i t i on a l  storage in re servo i rs

where it can be accomp fl hed at a signifi :ant savings over the cost - f  sub-

sequent eniarg~ment. Alternatives , Includ ing phased and aeque.~riaI conct~~o -

tion , were also cons idt~red in d e t e r m i n i n g  tFu leve l of deve lopment wh iTh

wo u ld pr ovide the max imum benetits ove r costs as relate to the bas~ n ne’-ds.

I h e  procedure f or determining the op timur ~~~~ of lr ~veloptn~.nt E r  the ‘~a~ In ’c

____________ ________________ _____________ _______ _______ a
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‘ ~‘ r re- -our ces -~n1s c~ mpr i sed  of three broad planning steps :

a. d finition and location of both pres en t and fu tu re wa ter resource

rc~ s’cd needs;

h . - u  o f ~-u c c t - s s i v e  evaluation in terms of cost and accrnt d benefits

~ovLde- t h e  n~ eded good s and services by a l t e r n a t iv e  developments , a s s u r i n g

alanc ed p lan of water resource development which is consisten t with the

c.  An a l y s i s  of each increment of development  to i n s u r e  maximiza t ion

of n i t  b c n e l i to  while meeting the needs for multip licity of demands.

FACTOR S AFF F CTT NC AN A L YST S

a. Time . The time of needs was recognized at the outset as a major

- 
~c t - -r  in det .-rm ining the plan of development that would be required to meet

t~~’- b a s in  c r c -Is. A period of 50 years was selected for ana lysis of the

ecornm i trends and to establish the type and magnitude of water and land

nec-is that could be expected to develop . The requirement for the first need

- ot (l -M0, was used to establish the nucleus of bas in development.

Onet this has had been established , the long-term needs , as ind icated by

the reqsirerr-nts for the latter increments of time (2000 and 2020), would

b ( met wherever possible to insure that the project formulation was directed

towards achieving the best possible use of the resources employed . This planning

procedure provides for consideration of all factors in determining the scope

of development that will meet the needs and maximize net benefits on the basis

of factors measurable in quantitive economic terms .

b . Area. The geographic distribution of the problems associated with

water resources was an influencing factor in the development of the bas in
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1 lan . lo cat ion 01 the various prejected need centers clearly indicated

r ’ at an anal ytical div ision for each of the  main w a t e r s h e d s  was the  onl y

pr actical approach . The need for flood control an-I w a t e r  n u a l i t o  augmen-

tation for the major portion of the main stem , Big Muddy River , will be

provided with the comp letion of the Rend Lake Dam and Reservoir , scia du ied

1 r 1 73. Therefore , the location and scale of development that would be

considered in meeting the remaining need s dictated an ind ividual-tributar y

atershed analysis. ‘lopograp hic limitations and y ield capabilities relative

to supplemental storage requirements for low-flow a’ignurtatinn precluded

utilization of many potential sites or structures ~n the headwater areas .

Planning for major recreational developments was concentrated in those areas

in and around the ma l or growth centers , as def ined by the economic hRSe s t ud y

and Greater Egypt ’s land-use p lan .

c. Economic reorientation. To further the governmental efforts to

enhance the basin ’s economic structure and to help reorient its econc’mi.c

growth , par ticu la r empha sis has been p laced on the enhancement of the agri-

cultura l industry and the establishment of an adequate base for deve lopment

of a tourism and recreational industry . Needed Improvements for agricultura l

enhancement have been evaluated In a framework beyond the norma l fnstit,itf nal

procedures as have been indicated before . The plan of improvemen t for flood

con trol wi ll be ba sed on a de f in i te hydraulic evaluation of a systemized

de cap itation of flood flows within the individua l watersheds. This requires

that the participants at all levels , particularly the local residents and

farmers , coninit themselves to a total imp lementation of the land t reatment

measures and multi-facet resource developments. Obtainment of the agricuitura l

enhancement cannot be a piece—meal affair , and to Insure proper res~~ ts requires
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r - t a -  1( 0 - m o e  m a n a g e m en t .  To encourage e s t a b l i s h m e n t  of the tourism industry,

~. i - c t  o~ f r( s i r v o rs f i r  r t - c r u a t  iona l I e v e l ( p i ’ l c n t  -~as e s s e n t i a l l y l i m i t e d

t h ’  r~ - “ j e c t s  t h a t  w o u l d  prov ide a u s a b l e  w a t e r  s u r f ac e  acroa~ e of 500

di ~‘ & s  or m o re  in si se . A ~ has been previous ly i n d i c a t e d , t h i s  was the minimum

~~~~ 
- .;cr l imi t of  w a t e r  s u r f a c e  a cr e ag e  t h a t  is  conduc t  ye to a t t r a c t i n g  cap i t a l

I Lu e h a m  and a t t r a c t i n g  the  t o u r i s t  to partake o. the various water—

. t t ed  l i u s n i  t s  t h a t  can be deve l ep dl .

- - DES - ‘-
~ A\~T) 1 A~~;T~d: C O N S I D E R A E T O N S

E d” - a t  s f  the  p resen t  and fo reseeab le  f u t u r e  needs  of the bas in , it

- c -  c i. ided t h a t  ( S C I I  r eservoir  s i t e  s h o u l d  be ca re fu l 1’~ an a l~~~ed for  t o t a l

. t . t ’  ( ‘r c l O r m n t , i.e., that the limited number of good sites should not be

~~i r r 1 it  ‘r i  t o  partial development when past experience has subsequently

P~’°~”° 
tha’ l ull-site ut- c is economical and , from a conservation stand -

f~~ t- , rl st dc- s  i rable . Hence , the scale of development for total reservoir

~, ‘ra ;i ~. - ma x im ized , l imited either by topography or incremental cost-

t n t  ~~~ a l v s e - ~ which indicated that the extens ion of the scale of develop-

• i f l t wet  L i  t t - r
~u ire expend itures in excess of benefits added . For purposes

- p r e  i t anal ysis , the recreational facilities cost~ were based on an

i n it i tal level of development 1 with installation of the remaining facilities

t~ c-p hased over the r e st  of the study per iod . This pha sing of devel opmen t

was -ietermiri d from analyses of existing reservoirs and their history of

- i’ v e - - r r l ( - r t , and from discussions with various Federa l , state , and local

ag~ncies . Of the optimum capital investment necessary to meet the total

,ecreational potential at each of the reservoir stud ies , a general parameter

raii~;in~ l t n i  40 to 80 percent of the optimum was selected as a leve l of
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~n 1t1nl development reasonable of attainment. The percent factor selected

-o - i - , dependent upon the size and optimum development netenti al of the reser-

voir and its location relative to the main growth centers. Whenever possible ,

recreational development was planned for those reservoir sites located near

tin’ l w—flow critical— load points. This procedure resulted in a good distri—

but ion throughout the basin and in s t i r ’~d that the reservoir location was close

enough to the main orowth centers to enhance the prolect ’s recreational notential

and its v a l u e  for  t he  area ’ s economic redeve lopment .  it was recot~n i- ’ed d u; -

ing for~-ulation that provision of a pooi for recreation , a non—consumptive

use , would permit  t i m e — p hased conversion to meet the concurrent and corc tmtp tivc

d emands of low—flow auginentatlo; with only minimal adverse effects on the

reservoir ’s recrea tional potential. In reservoirs with multip le—purpose

4 oint—u se pools , the expected level of optimum use was predicated on an

•~nalvsis of the drawdown effects caused by releases for low—flow augmenta-

tion . The resultant in water surface acreage that would he available ,

,ieni’r~ llv for at least 75 to 80 percent of all historical low—flow defic iet t

period s, was used to establish the optimum potential for reservoir and the

applicable user--day attendance and development cost. A unit charge of 20

cents per user—day was used to determine the specific operation and main-

tenance and rep lacement cost. This unit charge was recommended by the

Bureau of Outdoor Recreation and thought to be representative of costs that

would be experienced in this part of the state.

.1. ASSIGNMENT OF FUNCTIONS

The water purposes served by the individual reservoirs were based

on the services assigned the prolect in me eting t t’e basin needs . subsequent

11 (1
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do t e  r’rfning the stor~ nc’ required for providing flood control , o~ ch

r - s rv ir  was - tud i e d  to determine its capabilit y for mee ting thi m d  lvi-

1 wa r ~‘ t  -~hed needs fo r  l o w — f l o w  augmen ta t ion  and the  c o n c u r r e n t  bas in  need

of r e c re  t t  ion . Since any reservoir considered would have to he considered

;; of - , v s t ’ n  f o r  decap i t a t i n g  f lood f low s , the storage for t h e  o the r

~o put 0 - - s  wou ld he analyzed as incre~ ent -t l to t h a t  need . Sizes  of the

- e i r ~~~- , -~~’ pool s were based on the objectives of meeting the immedia t e  l9~ ” )

n o -  and t h e  concept of full— site utilization . t~ithin iIi ~~-~ framework ,

• r~ oe led icat ion was first predicated on allocating the storage necessary

t i -  c et  the 1980 low—flow augmentation needs. To this base , a second incre—

iS  added , equivalent to t ha t  storage required to meet the supplemental

l - ” w - Y r ~w t ignentation needs for the year 2000 and 2020. This storagE was

In c I ; ~ .-- 1 as a dual—purpose block, init ially dedicated to recreation but sub—

1.-ct to ‘ , s - t r ~n e n t  selective and progressively greater incremental conver-

s l u t  to -w -- low augmentation , while still satisf ying essentially the same

r~~’r tin nal needs. For those reservoirs whose site potential was not fully

1! 11 1 4  . a third storage block was added , dedica ted to the single-purpose

t ’ - t - ~ of ocro~itf on . Th13 storage would have the added value of enhancing

the p r o j e c t ’ s c o n t r i b u t i o n  to the  r e o r i e n t a t i o n  of the basin ’s economic

st r i -  to r e by increasing the water—surface acreage and adding to its poten—

1-t i as i tourist attraction . Thus , project formulation and -inalyses

reoec- lze that the larger reservoirs would have an increment of joint—use

s t O r i ~~~’, p o s s i b l y  involving a multi plicity of use on a time—p hased bas is .
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CONVER STflh (r1~ l)lAL—t ’Slf POOL

a. Rat iona l e . The conce; t of a tim e—p hased conversion for any

‘nent  of j o i n t — r i s e  st er a ce  i s  based on t h e  assumpt  inn  t ha t  t u e  pro—

~ct~~d needs w i l l  become a r e a l i ty ;  t h a t  s t o ra ~’o w i l l  he converted from

n I n t e r i m  and c om p a t i b l e  use to meet these needs: and that , together ,

t~~~i dua l , or c o m b i n a t i o n  of , uses w i l l  not  o n l y  p rovide  the maximum excess

of b e n e f i t ~ over c o s t o , but w i l l  ob t a i n  t h e  f u l l  advan tages  of multi p le—

n o r n o s e  d e v e l o p m e n t s .  I m p l i e d  Is  t h e  r e c o g n i t i o n  of a restricted , yet

~~i l t i p 1e , usage of r i p  0 ime storage ba sed on two requirements. They are

( 1)  t o  idi ’nt ff~ t i r e -o st s  n e c e s s ar y  to m c d i v t h e  a s i c  r o t e c t  ( e x c l u s i v e

of sp e c i f i c  f a c i li t i e s ) , each b l o c k  of s t o ra c t  has  at [east  two govern inc ’

p a r a m e t e r s :  v o l u m e  of s torage and t i m e , and (2 )  to  d e t er m i n e  t h e  even tua 1

t ’conco-ic justification of a p r oj e c t  purpose , the p r o j e c t  cost app l i cab l e to

ea ch  ( - i - l i e d )  b locl ’ of s t o rage  mus t  he d i s t r i b u t e d  e q u i t a b l y  among the nor—

- - - e ~~~~~ a- rve~~. H e n c - ~ , t h e r e  are  the  a d d i t i v e  r e q u i r em e n t s  of s p e c i f i c

- - t  i f  fr -i t ion i n -I compatabi lity e v a l u a t i o n  of the ‘~u lt 1 ple services or

f t ~~ - t l ~~ns ~r o v i d a  I .

h . A n p ~~I c a t i o n . based on the foregoing, the joint-use pool in

p -u - h of the r e s er v o i r s  s t u d i e d  was d i v i d e d  i n t o  i n d i v i d u a l  s t o r a g e  b l o c k s

- I - f i n e d  In  terms of ( 1) c o nt r o l l i r g  or consumnt lye uses , ( 2’i s ca le  c-f p r o —

- c t  m o d i f i c a t i o n s  and (3) t I r e .  Rec r ea t i on , e s s e n t i a l ly  n o n — c o n s u m p t i v e

in -dater  use , would he c o m p a t i b l e  even on an incidental basis. However .

t h e  - l . ’p r e . -  of c o m p a t i b i l i t y  wou ld  he a n t i b l e c t  o f separate analysis ascet —

t u n i n g  t he  effects of project operation (drawdown for consumptive ‘rse~ on

re ro~ition . Scale of project modification s is the ultimate storage need of

i i - -
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ui -h t’r-ntr - liini ’ purpose at t i r e  end of the anal ysis per iod  (50 years ,

- v / I) - .hL~t i )  . l i m p  i s  the contro llinu var iahle for p u t - m R the riagni-

• r1 ~ 
- -r d a v a i l a h l l i t v  of s t o r a g e  needs , and is t I r e  b a s i s  f o r  c o m p u t l n ~’

t u  r - l,i t ivi ’ value ( r r e s L ’ r r t — d a y  worth) of each service or function pro—

H ose relative v a l o r ’ s, in t u rr ~ serve as a h o st s  f o r  e v e n t u a l  d i s —

r e t  ion n ’ ~rH e ct  cost s .  Hence , i n t e r i m  usage Is r e f l e c t ed  o n ly  in t er -r o

i~ :de~~ i fv i ng project purposes involved in eo ’h storace block and the rela-

t i ’ .e  v i  - i - c  of t hose  f u n c t io n s .  Sp e c i f i c  costs rrav or may not be involved .

e . - -p e r at l on a l  e f f e c t s  on reservoir recreation. T 0 v e r i f y th e  corn—

i~ ~c i 1 t t ’ ,’ of d u a l  use , an anal ys i s  was - a d o  to d e t e r m i n e  t h e  e f f e c t s  of

d wn-;:rcan’ releases for ~o w — f l o w  a u g m e n t a t i o n  i,n the  r e c r e a t i o n a l  p o t e n t i a l

- ‘c e r v o i r .  F i r s t , t he  storage required to supp lement ;itural flow

w i s  de ermined . storage requirements were evaluated on the basis of pro-

‘ - ihi1 ~~~v i f  low—flow events , as def ined by FWPCA target flows for the

-~ -i e ct ~~1 : i a f l t v  standards. Since the water surface acreage that would

ji - th i e for at least 75 percent of all low—flow events was used to esta—

b - e u l t  i — s in  r e c r - i t i o n a l p o t e n t i a l  of each re~ e rvo!r , a f u r t h e r  a n a l y s i s

~‘as O f l J t F~~~ i - t 5  to determine the average surface acres t h a t  would  be available

for recr eational pursuits. Unlike the planning criteria , no allowances

wer ’ made for evaporational losses in this analysis , since the duration of

I r  ~ ‘ : owr is comparatively short and the evaporational losses would he com—

h u r t l E.’ , whetuer either dual—use or single—purpose is involved . Since

th.- se storage requirements and average surface acres were predicated on

‘l ow-flow events ,” the drawdown events , if calculated on an average annual

basis , woul d tend to indicate an even greater recrea t iona l potential (I.e.,

l ess r e v e r e  reduction In recreational potential).

li t
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Tiirts ,t~ Insure a proper evaluation , analysis of the drawdown effects .ra

on a monthl y ba si s , - ‘ rich i n l i c a  t i  that tir ’ - tc t i l c t i O f l s i n si n- f ace

acres available f i r  usag e  d u r i n c ’  the recre—i tional season were within acrt~~r --

~h lc 1~~r ; i c t n  t o l e r a n c e s .  P l a n n i n g  f o r  r e se rvo i r  rec:.’ i t  ion r e c gn lz e s  t h a t

r ! - re ~j t11  he a drawd own of var ’, l n r - ‘t o c ’n l t  au- s d 4 ’p e f l  I i n . - - - r  t tie o ;~ r i t y

-
~~ -I rcti- .’lr - c-nd it Ions , slnct It I s pr i  d i c r  ed or a ‘‘ norma l p0 - ‘ r a t  h’- r than

t u t  (, r I ’ ~~n t - r i s e  ~-oo l  . (‘se o( avr ’1’ l s’e - n a !  a t t e n d a n c e  f ig ’i r e s  I s  In d ira —

t ’ - ~ ’ ’ o t  t h i s  ‘t ’n ~- r a 1 i z e d  a r n r o u - t r I n  re’~ - n i ~~1 ng y e a r - t o — y e a r  v ar ,  i t i o n s

. - ; - ~ “t l e n t  upon t h e  w e a t h e r  c ,  lo s .  [ ) t ’ s i p r t  and i i .  a t i o n  of r~~r - e t c  : - n i l

f a c I l I t i e s  trove to  1’e p isc ’tl  - n  a r a nR e  of s- rr n-’~ — c c ’ s  o f a l o i r t  U S €  no !

T i e  hy d r o l og i c  c o n d i ti o n s , an d t h e  Increased ;- i 1  ~e and regulation of w a t e r

dv ‘y i n , r e n t I r e  a c o o r d i n a t e d  app roa ch  a r i  r e c o gn i t i o n  of comprom is e  in

t r e  in t im a t e  aims of each water purpose with realistic assessment and

c — r e x i s r p n c e  in p lanning for each project purpose. The withdrawa l for water

o a l i t v  w i l l  also enhance the recreational aspects of the downstream

rea hes  and provide the base for the ultimate development of recr eit I o n - r i

;-i r~ ’41’; and river corridors recommended by the State of Illinois.
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SECTION IX — SELECTION OF BASE PLAN

-•
~~~~

. ALTERNATIVES CONSIDERED

a. General. ktalysis of the needs for water—related developments

involved separa te s tudies for flood control , drainage , low—flow augmen-

tation in the interest of both water quality control and maintenance of

base flow , and general recreation. It was found that the needs of the

individual watersheds can be satisfied by a sys tem of

reservoirs impounding and regulating the surface runoff. It was also

apparent that because of economical or physical constraints the optimum

p lan of development may be incapable of completel y sa t isf ying all the

water—and land—related needs of the basin . As part of the plan formu-

lation effor t , jo in t coordinated planning was undertaken by the construction

agencies to identify the various need centerg,and within that fra~~work to

establish various alternative proposals in meeting these needs. The need

centers for low—flow augmentation were established by the Federal Water

Pollution Control Administration. The need centers for flood flow decapi-

tation and drainage of wet—land s were determined by the system require-

ments for tributary and lateral drainage areas. The need centers for

recreation were centered around the coimnunlties and environmental areas

of Mount Vernon , West Frankfort , Benton, Herrin , Marion , Carbondale ,

Murphysboro , DuOuoin , and P*nckneyville.

b. Soil Conservation Service—proposed plan of Improvement. To meet

Ihe primary needs of the basin, the Soil Conservetion Servics studisd

some 130 headwater sites for reservoir development in 13 of the 15 vatsrshsds.

The remaining two watersheds , Cedar Creek and Kinkaid Creek , were not s tudied

since comprehensive plane of development had already been established and
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were In various stages of development. Preliminary screening based on

hydrologic and economic lustification of flood flow decapitation , sub—

sequentlv reduced t b -  110 sites to 80. In  addition , the’ preliminar y

economic evaluation indicated that development in watersheds number 1 —

Lower Big Muddy Rive r , 4 —Lower Beaucoup Creek , 9 —Cen tral Big Muddy River

and par ts of watershed 7 —Crab Orchard Creek , cou ld not be jus t ified in

terms of agricultural enhancement. Each of the 80 reservoir sites was

th en evaluated relative to its potential for additional storage and mul-

ti ple usage. Further hydrologic screening established that five resi-rvoirs

had sufficient storage—yield capability, either individually or in comb i-

nation with another reservoir , to meet the low—flow augmentation needs for

f sir out of the six load points. Eleven reservoirs were initiall y

selected as having a recreational potential, Rowever , app lication of the m lnim rr-i ~

water-surface acre criteria , together with the need for area distributi on and the

net remaining recreational needs , reduced this number to five f o r  final b a s i n

consideration . In addition , the neec’ for drainage channel improve—

ne n t s  was established in seven watershed areas. These channels would

req uire development of laterals and sub—laterals for drainage improvements

to wet areas in and adjacent to the flood plains. Some 350 miles of main

channel Improvements were identified and costed for development along the

pr incipal trib utaries. These improvements would supplement the detention

structures in encouraging the agricultural enhancement of the protected

areas. In add ition , these main channel improvements would permit a secondary

development of approximately 875 miles of laterals and sub-laterals to pro-

vide drainage outlets for an additional 163,000 acres adlacent to the flood

plain. of the 80 reservoirs selected by the Soil Conservation Service to
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m e - i t t he  net remai ninl ~ needs o t  t h e  b a s i n , t h er e  i s  a p o t e n t i a l  s to rage  of

14 1 ,100 acre toot b r  i lood r e d u c t i o n  i n c l u d i n g  sed iment  s t o r ag e , w i t h  an

a d d i t i o n a l  ~2 , 40O a c r e - f e e t  t h a t  was s e l ec t ed  b r  p o t e n t i a l  deve lopmen t  to

m e et  other multip le-use needs ob  recreation and/or low-flow augmentation .

Total ost of the reservoirs were estimated at $23 ,046 ,000. Total cost of

channe l  improvements  a re  e s t i m a t e d  at $12 , 200 , 000 of which  $7 , 100 , 000 is

r e q u i r e d  f o r  i n s t a l l a t i o n  of the m a i n  channe l s .  To ta l  cost  of the  plan of

i mp r ~~’eme nt , as reco lTunended by the  So i l  Conse rva t i on  Se rv i ce  is e s t i m a t e d  at

$35 , 246 , 000 .

c. Corps of Engineers-proposed plan ot improvement. In a n a l y z i n g  the  needs

and their inherent characteristics , it was concluded that the interest of the basin

would be best served if c o n f l i c t s  wi th the Soil Conservation Service ’s headwater

r e s e r v o i r s  were m i n i m i z e d .  T h i s  would be r e q u i r e d  i f  the conce r t ed  e f f o r t  to

r e o r i e n t  and enhance the local  a g r i c u l t u r a l  produc t ive o u t p u t  and e f f i c i e n c y  is

to be ach ieved . Local involvement would be f a c i l i t a t e d  and maximum enhancement o t

agricultural development assured under Public Law 566 with its supplemental land

treatment program and channel improvements. Hence , the Corps purposely restricted

Its stud y to those water sheds where l ow- f low a u gm e n t a t i o n  was a d e f i n i t e  water

need . This procedure automatically insured selection of reservoirs with a good

basin distribution pattern. Fur thermore , the site would be close to the main

growth centers , and the project ’s recreational potential and its value to the

area ’s economic reorientation would be enhanced. Since the hydrologic analys is

indicated that , installat ion of channel improvements would be a last-added

Increment to the flood decapitation ; and because drainage provisions would have

to be directly related to the proposed land-use and land treatment programs , it

was decided that th drainage system should be developed under the Public Law

566 program . It was felt that interjection of multiple Federal agencies should be
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mInimized in what essentIally should be a single Federal—local sponsor

relationship. Otherwise planning could become too complex and lead to

haphazard phasing and development in each of the watersheds. Consequently ,

it was concluded that the Corps ’ responsibil ity should he restricted to

investigation and construction of reservoirs to meet a multip le water-

resource need . On this basis , preliminary studies involved consid era ti on

of 7 reservoir structures, 6 of which were retained for detailed analysis.

Screening was confined essentiall y to the individual site’s capability and

efficiency fri meeting the water—related requirements. Design of these

reservoirs provided a total storage equivalent of 177 ,700 acre-feet ,of

wh ich 2 7,900 acre-feet we’re provided for flood control decipftation , 20,700

for sediment retention , and the remaining 129,100 for multip le usage , bot h

low-fl ow augmentation and recreation . Total cost of the 6 projects was

estimated at ~‘6l ,O20 ,000.

d .  Sunmary . TABLE 11 l i s t s  the r e s e r v o i r s

in each watershed pro~ osed by the Soil Conservation Service and the Corps

of Engineers as alternative plans of improvement . TABLE 12 presents the

channel improvements recommended for installation in the se lect ed watersheds.

PlATE 3 sh~ ws all of the improvements proposed by the two a-’encies.

44 . BENEFITS

a. General. Benef its attributable to the reservoirs and channel

improvements are based on the services or functions provided by those

projects formulated to meet the basin needs. Two types of benefits ,

pr imary and secondar y, have been evaluated . Primary benef i t s  represent

the net value of good s or services directly resulting from the project

under consideration , less any associated costs incurred in the realization
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of ben efits. Secondary benefits represent those net increases in fbI’

value of goods and services which indirectly result from the project , under

conditions expected with the prolect as compared to those without tite

pro -lect . Primary benefits accruable to the reservoirs include the app li-

cable values for flood control 4 low—flow augmentation in the interest of

wat or quality or maintenance of base flow , and general recreation .

Primary benefits creditable to the channel improvements are the increased

val ue ot agricultural enhancement obtained from drainage o~ wet lands.

Secondary benefits ma)- include the indirect monetary returns

that add economic imputs helpful to area redevelopment or economic reorienta-

~ion and that are the direct result of prolect construction . These area

redevelopment benefits are usually divided into two general categories:

employment of unskilled and semi—skilled labor presently

on relief , representirle savings in unemployment compensation : and

new economic activities and developments that would be attracted

to the area as a result of the project. Benefits expected to accrue at

varying rates in the future have been discounted to the base year (1970)

and distributed as an equivalent uniform annua l value over the period of

economic analysis. The Federa l rate of 3.25 percent was used to discount

to present (base) worth.

b. Primary benef it s

(1) Flood control. Benefits creditable to the reservoirs include

the difference between damages expected to occur in the absence of the res-

ervoirs and those expected even if the reservoirs are constructed , p lus

increased utilization benefits that will result because of the reservoir

system . Flood 11a Iges prevented are currentl y &stlma ted
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at 2 ,010 ,200 annually . Benefits for increased returns are presentl y

e s t l T ” l t ed at  1 , 156 , 60( 1 a n n u a l l y .  Average  annua l  f l o o d  c o n t r o l  bene-

f i t s  c r e d i t a b l e  to the  r e se rvo i r s  are e s t i m a t e d  at 3 , 166 , 800 .

A breakdown of these  b ’. n e f i t s , b y watershed, is shown in TABLE 13.

( 2 )  Dr a in a c~e. Channel  improvement s  were des igned  to  p rov ide

a d e q u a t e  o u t l e t s  fo r  d r a i n a g e  systems on the  i n d i v i d u a l  farms or groups

of f1irns. flnlv land acreage afforded some degree  of f l ood  f l o w  decap i ta -

t ion  and not a l r e a d y d r a i n e d  was considered . Considered a1sc~ was approxin~it elv

350 m i l e s  of ma in  1 4 ( l t I t - t  d i t c h i n g  and 875 m i l e s  of  l a t e r a l  and sub -

l a t e r a l  o u t l e t  d i t c h e s . Cross b e n e f i t s  measured  in increased

yields were discounted for delay in attainment and for less than full parti-

cipation . These benefits were then further reduced to account for the non-

project costs associated with drainage improvements. In the course of

the benefit evaluation it was recognized that improved —~ratnage channels

may contribute to a reduction in depth and duration of flood ing , as well as

insuring against localized adverse effects - i tt r fh ut ahl e to prolonged flood

f l ow d i schar ge by detention reservoirs. However , subject to detailed hydr ol-

ogy and hydraulic routings , it was felt that these flood damage reduction

benefits would be incidental and of minor significance as increments to

the det ention reservoirs. Hence these inc idental benef it s were no t

eva lua t ed . D r a i n a g e  benefits attributable to the channel improve-

ments are estimated at S290,900 annually. A breakdown of these

average annual benefits by watershed are shown in TABLE 13 .

(3) Low-flow augmentation. Low—flow augmentation for water

quali ty contr ol or for ma intenance of base flow , is provided by the con-

version of storage at selected times. All reservoirs except Reservoir No. 12
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(
In t he  tipper Cr-i~ 

I) r c h l r~ Cr eek watershed and ~ - 16A in  the lower  C r ab

) r c h a r d  ( r eek watershed rave sufficient storage c a p a b i l i t y  to meet  t h e

v a r i a b l e , t i m e — p hased t~ rg et flows established by FWP~~ for t h e  selected

water quality level. Reservoirs in  the  upper  Crab Orcha rd  Creek W a t e r s h e d

near  M a r i o n  ar e  limited by site topograp hy and have s torage p o t e n t i a l s

c i p a h i s -  of m e e t i n c~ those s u p p l e m e n t a l  wa te r  q u a l i ty  needs  onl y to the

v ( a r  2000 . S ince  t e r t i a ry  t r e a t m e n t  i s  p r e s e n t ly  b e i n g  provided to the

d i s - b - -sr ee  e f f l u e n t  f r o m  M ar ion , some for io of advance t r e a t m e n t  w i l l  be

required after t b -  year 2000 if adequate quality goals are to he maintained .

In the case of the lower  portion of Crab Orchard Creek , w h i c h  flows through

the environmental area of Carbondale , maintenance of a minimum base flow

is the function provided by Reservoir No. 16A. A base flow equivalent to

th e target flow established by FWPCA for the maintenance of 3 mc ’~/ l  DO for

100 percent of the time was selected as a minimum standard . Where low-

flow augmentation in the interest of water quCiitv crcitrol is provided ,

benefits are based on the cost UI the most likely ilt ern ative that local

residents would undertake in l ieu of t( ~ type of service (dilut ion flows)

under consideration for meeting this need . As was established in Section

V I I , adva n ce waste treatment was selected as the equivalent measure of

wor th f or all load point centers , excep t West Frankfort where  the most likel y

altern ative was to pump the waste effluent to the Big Muddy . The annual

cost of meeting these needs was evaluated by FWPCA ,usiog increments of devel-

opment  w i t h  t h e  values  based on a vari able non—Federal interest rate , amortized

over II  period of 25 years , and converted to a uniform annual  series for the

p s - r i n d  equivalent to the prolect ’s economic life , using the Federal rite

of 3.25 percent. The u s e  of 5.75 to 6 percent Interest rate was selected
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to  r e f l e c t  t h e  a b i l i t y  of local i n t e r e s t s  to o b t a i n  Federa l  gr a n t s  and

loans , d e p en d e n t  upon t h e  t y p e  of a l t e r n a t i v e  c o nsi d e r e d . Average  a n n u a l

benefits attr ibut.-shl e to the five reservoirs w h i c h  p rov ide  d i l u t i o n  r e leases

f o r  w a t e r  q u a l i t y  c o n t r o l  are estimated at $701 ,000 annually . In the case

of Reservoir No. 1t ~A , benefits for maintaining a base flow were based on

trl(’ cost of a single—purpose reservoir. The annual cost of meeting this

need was e v a l uat e d , u i s 1 n ~ increments of a development with value based on

the Federal interest rite of 3.25 percen t and an a m o r t i z a t i o n  period of

100 ‘:ears. Benefits for the period of project anal yses were conve r t ed

to uniforri annual series b y the compound interest method , us ing the

Fe~ era1 interest rate of 3.25 percent. Average annual benefits attri—

h u i t a b l e  to  Reservoi r  ~o.  l(~A for maintenance of a minimum base flow is

estimated at $220 ,900 annuall y. Total low—flow augmentation benefits

are estimated at ~92l ,9OO in n u a l l y .  A breakd own of these henef it s,by

wate r shed , is shown in TABLE 14.

(4) General recreation. Benefits creditable to the reservoirs

-ir e dependent upon the land and water surface acres available for related

recreational pursuits and the facilities provided . Within the framework

o’ optimum development the recreational benefits were limited by the

capital investment that is antici pated to be expended in providing the

initial facilities. The time—p hasing of development was based on the

size of the reservoir and its proximity to the main growth centers et the

basin. The first costs for recreational development were based on

analyses of existing reservoirs and are representative of an initial

level of developmen t reasonable of attainment and acceptable to the

State of Illinois for this stage of coordinating planning effort. However ,
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no i i n:i C OiTflhh i tme n t h i s c - S -n r i -ce ived as to t he  extent and t i m i n g  of f u t u r e

n o n — F e d e r a l  j i r - - s t - I e n t S ,  m i s  until a d e f i n i te  program w i t h  amount  and ph a s i n g

of in ~o - s t c - o - n t  i s  e s ta b l i s h e d , no e v a l u a t i o n  of’ the  f u t u r e  r e c r e at i o n a l  b e n e f i t s

could be i n c l u d e d  i n  t b -  c r o ) e ( - t ’ s ana l yses .  I t  i s  a n t i c i p a t e d  t h a t  thc -  S t a t e

and o t h er  n~~~-Ft deral i n t  - r e s t s  w i l l  assume r e s p o n s i b i l i t y  fo r  f u t u r e  i n c r e m e n t a l

d. -v5 - 1ep-I1~- n t  in  o r d e r  to  r s - a l i z e  the  f u l l  r e c r e a t i o n a l  po ten t  t a l  of i - v e r y  r e s e r v o i r .

These f u t u r e  i n c r e m e n ta l  S t - i ~~~s of d e v e l o p m e n t  w i l l  r e q u i r e

st - itern e n ts indi ca ting willin gness to cost-share pursuant to PL 89-72  in advance

0)  eristruct ion for this use. Thus , the future Investments and

accruircc hen eiits would be incremental to the initial development as presently

ter o-ic lated. C - m s - v s - c , to  i n s u r e  s e l e c t i o n  of the  o p t i m u m  p lan i n  the max i m i z a t i o n

proccss,n phasing oi iuture user-day attendance reasonable of attainment was

eva l uated f o r  s-ac ~h of the reservoirs considered fo r  recreationa l development .

r h -  r e s u l t s  a re  shown i n  A BI P  15 an d range f r o m 2 ,908,000 to some 5,044 ,000

)or l~)8u and 21 20, r e s p e c t i ve l y .  The p r o j e c t s  shown were  s e l ec t ea  a f t e r

s11 c c - - s s i v e  j o i n t  s e r -  - f l i ng b y t h e  t I - ~-o construction ag,-ncies as alternative to rn- -ct in-

th .- f l - e d 5  ;j t h j n  tIR- ~)5~~jfl Based on a unit value of ~l ~00 per user-day attend ance ,

t o t -~1 optimum recreationa l benefits h O C - -  estimated at $6,124 ,100 annuall y, of which

—ippro x i~-~at ely 45) p er c e nt , or $2 , 968 , 000 an n u a l l y ,  is c r e di t a b l e  to Initial develop-

m e n t S .
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c .  Secondary  h e n e i l t s .

(ii Benefits attributable to relief of unemployment. Benefits

attributable to rd jet of unemployment during the construction period and

opt -r at ion and maintenance ot the project are based on use of labor in counties

sutl e r ing from an unemp loyment rate in excess of 6 percent. This per~~-nta ge

has bee-n dc-fined by the Department of Labor as a classification l imit for

unemployment above which it becomes representative of an adverse -eenoc --iC

situation , out of phase and below the nation ’s conunitted goals. Areas so

designated by the Department of Labor as having a rate in excess of 6 percent

are classified as suffering from substantial unemployment or underemployment ,

and as such become &-l i gible for assistance under the Area Redevelopment Act

of 1961 , as amended. Hence , utilization ot the area ’s labor resources that

are unemployed or underemployed are valid benefits which are creditable to

the project as provided by Senate Document No. 97. None of the basin ’s f ive

counties are now (June 1968) classified as having substanti al unemp loyment rites ,

This is a marked Improvement in the economic situation , and is indicative of

t he  r -ve r sal  of past  t r ends , and r e f l e c t i v e  of the success  of governmenta l  and

local action programs . Because of this change in classification and economic

s i t u a t ion , and is i n d i c a t i v e  of the reversal  of pas t  t rends , and r e f l e c t i v e  of

the  success of governmenta l  and local action programs . Because of this change in

classification and economic situation , benefits in this particular category hav e

not been evaluated since they would not be app licable to any of the projects

under consideration.

(2) Benefits attributable to local economic development. The proposed

r e se rvo i r s  w i l l  provide benefits based on their permanent contribution to the

reori entation of the area ’s economic structure. Construction of reservoirs has

Introdu ced a new and i mportant factor , tourism and recreation , into the economy of

many areas. This has been a basic concept In the State ’s plann ing ~‘ftorts to

upgrade southern illinois . This long-
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__________________________________________________________________________________ 
—P1 ‘.-_- - ~~~~~~ — — - — 4



range benefi t will accrue to all counties and be predicated on the provision

of water surface acres with recreational potential óufficient to attract

developments. Evaluations of these benefits was divided into two parts:

a. The wages that would accrue to the local economy from

the money spen t by the recreationists at the reservoirs.

b . The value of the recreation business as a stimulus

to the total local economy in terms of new jobs and special services. Value of the-

wages that would accrue to the local economy from the money spent by the

recreationists at the reservoirs were based on information and stud y data

contained in the paper entitled , “Private and Public Provision of Outdoor

Recreation Opportunity,” printed in the ORRRC Study Report No. 24, This

paper est imated expenditures by visitors to various types of public rec-

reational areas , identifying the monetary outlay spent in or near the pro-

ject area. A division of the money spent , accord ing to the operational

requirements of the recipient , was established and the wages paid for hired

labor was determined . The impact that reservoirs have on an area ’s economic

s truc ture was evaluated , based on pilot studies made in areas where large

bod ies of water were relatively unavailable before the coming of man-

made reservoirs. Previous studies for areas similar to this basin indicated

that the reservoir projects acted as catalysts for the process of attract—

ing outside dollars to the areas and putting them to work in an economically

produc tive manner. The necessary capital , for the most part , come s from

outside the local communities and Thus starts the process of growth which

local leaders of the basin have long sought. The economic impact of a nev

reservoir makes 1t~e1f felt loca11~ in six phases : land speculation , con—

struction of new developments , recreationa l services , indus tries ’ effects
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fr ori the purchase of goods and services in the local areas , shif t in

economic structures of near-by t owns (I.e., shifting from a single or

rest r ict ed econom ic base to one that is divers i f ied and orovides the

neels of visitors who expect services and goods equal to urban standards),

and homesite development and construction , where newcomers , individ uals ,

or real estate developers begin to build homes and subdivisions around

th e lake. Evaluation of this worth was based on past stud y da ta rela t ing

— r o w t h  to  bank d ep o s i t s  which were reflective of the inflow and the resultant

effects of outside cap ital , bo th personal and publ ic , on the local economic

structure. Using an annual growth rate factor representa’- ive of past

p ilot studies , the net economic effect was identified . In determining the

value of this growth , the development due to the six reservoirs was limited

by a t ime factor of 10 years. This limitation was predicated on two

factors: first , that Rend Lake , being the center of the recr ea t ional ,‘

tourism impact on the basin , would be the prime factor in the total re-

d e v e l o pmen t; and second , that at some point in time , the economic develop-

ment due to the recreational aspects would start a second round of spending

and expenditures that would not be strictl y app licable to the reservoirs

and would be somewhat secondary in nature. Tota l  benefits attributable

to the reservoir ’s effect on the area ’s economic structure amounts to

$5 ,~ 7 1 , 400 annuall y. Because these benefits are directl y related to the

recr t-atio n lst and his economic impact on the area , these benefits are

creditabl e onl y to those reservoirs jointl y selected for recreational

devel opment. The breakdown of the seconda ry benef i t s  and the allocation

to each app licable prniect are- shown in TABLE 16 -
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d . t L I t - n - H i ~ - ( o (  a ~ ; l v e r l e t - an n u a l  b e n t - I  Its credi table to the

p et  nt i ii p r o j e c t s  in t b -  v ar i o u s  W - 1 t s ’r sh eds  ar - estimated at $11 ,921 ,ôoO

and Ire J et li l~-d in I A ) LE 17.

- S1J [CT I ( C ~ OF P,~\ S (  PI A’~

a .  ( n t - n a. 0-ls- cti o n of the best p l a n  o f  development  was based on a

comp or t i v -  a n a l y s i s  h e - t w t - n those projects in each watershed that were f ormulated

to meet  a l l  or p o r t i o n s  of t h e  s ine needs .  Supplemental to these projects would

be t he  r -conm~ended s i n g i - -p u r p o s - i l o o d  c o n t r o l  deve lopments  and dua l  f lood c o n t r o l

and recreation proje cts that c omplete the structural system required to satisfy the

primar y and secondary needs. The comparative analysis involved an evaluation of

the- level of Investment relative to creditable be nefici a l returns and the decree

of achievem ent in  m e e t i n ~ the  b a s i n ’ s n e e d s .  in a l l  cases the  e n g i n e e r i n g  and

-c onor;ic -d feasibility ot - - ach project (s~ had been e s t a b l i s h e d  by the sponso r ing

a g e n c y .  Hence , in accordance with Section V C 2, Senate Document Ne . 97 , the scope

o1 deve lopmen t  was f or m u l a t e d  to provide  the  m a x i m u m  net b e n e fi t s .

h . R a t i o n a l e  - The optimum scale of development is that economic point at

which the net 1 -nef its (excess of b e n e f i t s  over c o s t s )  a re  at a maximum . Net

he-n efjt s are maximized if the scale ot development is ex tended  to the poin t  where

t h e  b e n e f i t s  added b y the  cost increment , be it project or separable segment o a

p r o j e c t , a r e  equal to the cos t of adding t h a t  i n c r e men t .  Each c o m p e t i t i v e  r e s e r v o i r

was ana l yzed  on an i n d i v i d u a l  b a s i s  to In s u r e  th e  “best use” of that development

by obtaining the greatest excess of benefits over costs. The analys i s was based on

a functional assignment relative to the storage provided and the needs of the

watershed and basin as a whole. The evaluation involved alternately rededicating

and comparing the worth of each storage Increment selected for single or dual

1~ 4
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‘4

U SC .  Cc - f l c f  i t S  in - I _I (
~ - t S  - c r c  - N p r - s ~;ed on com~c a r a b Ic- q u a n t i t . i t  iv e  economic

t rms  t o  th ~ - u l  l e st  - - .t  nt  oss i l) I t- . Since -  each purp ose  v - r i  i - s  in  j~ s

C _ I  C ti t iv ~-nr s- -, --he n - :- ~;- r e - s s - I  i n  C o i l o l n i C  t e rms  onl y .  an a n a l y t i c - i l con —

s t r a i n t  v s  im ~-os -d on t h i -  c C c rn I .r -I t i v e  a n a l y s i s .  T h i s  c o n s t r a i n t  rest n e t  c - i

~i e - 1ec t  ion ot  t h ~ bes t  p l an  of im~ rovemc - u t  ~~o a m - N i m i  si t ion of ne t  bc n e l l t s ,

hns~-d on r i m l r v  b e n e f i t s  o n l y .  I n c lu s i o n  of second nv bene i i t s  w o u l d

ten d to 0 r—e-mp h ts ~ ze r c - c r c - - i t  i o na l  dove I o: ment to th e  d e t r i m e n t  of the-

O t h e V t ) c t - dS  and - o s s i b l y  or  v c n t  t o t a l  a c h i - v e - m e - n t  of  t h e  s t u dy ’ s o b j e c t i v e s .
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- E~ onomic  max i m i z a t i o n .  l i e  con ip a r at  i ve  a n a l y s i s  b e t  w ere t h e  t w o

alternative p lans involved only 5 o f  the 10 w a t e r s h e d s  i n  w h i - h  developments

We -re n - _I onuo c -ndt-d :~.e - 0 , I pp en  I I - au c olip Creek  N c~ . 7 , C nab  O r c h a r d  Creek

I c i p p e r  p o r t i o n  on ly ) ; N~~. 8 , Li t t l e  Mudd y R i v e r ;  N . 12 , M i d d l e  F or k ; and N o .

15 , Casey Fork . Involved were som e 22 r e s e r v o i r s  w i t h  v a r y i n g  usage , c - o s t S ,

and he-n c - f its , and 207.9 miles of drainage improvements as a l a s t - a d d e d  i n c r e m e n t .

~ a x i m i s at i o n  r e s u l t e d  in  r e d u c i n g  the number of reservoirs to seven and , in some

c a ses  r e f o r m u l a t e d  and re-allocated t h e  storage functions of t hese -  p r o j - - c t s .

A l so , t b -  207 . 0 m i l e s  of channel w e r e  d e f e r r e d  f o r  a h i g h e r  use. Shown in

Tables 18 through 77 are the results of  the maximization analyses.

d. ~~ ln u m a r v  - (he base p lan as formulated , consists o f  71 r e s e r v o i r s  in t h e

10 w at e r s h e d s , t o g e t h e r  w i t h  l ,0l7. h mi les ccf main , lateral and sublateral

drainage channel improvements. The recommended base p l a n  Is shown on PLATE 4.

F i v e  t f  the six r.-s -rv ei rs nec oruvm’nde~d by t h e  Corps  of } -n c i n e e r s  p r o v e d t - d  t h e

: : lax imum n e t  h e n f i t s  and were retain ed in the  ase plan. The remainder of the

modified system ’s pro j e c t s  proved to h~ the - - : e s t  c - t i t - c t I v c -  in obtaining the

gr :-at est c-x ce-ss of benefits over costs , e nd W c - I e  r c - t a i n c  d in  t i i - base- p lan for

constri c tion by Soil Conserva tion Service ‘-nd i-r Public Law n6. A summary of the

Sv: ; t -n ’ s pr jects , ost s , and : n - t  its i i  e shown in AIlI 23 . Also shown arp -

t i e  app l i  - t i l e  h -n i t It-cost ratios tor individu a l watersheds and the basin as

a whole - ( - - p i t  i t  ion of t h e  - c - p rage annual -st s Included : interest and amort-

izat i n  on - i s i nk  j n ~~ f u n d  basis of the c onstruct ion cost , an nua l  o per a t i o n  end

maint I - n a n  e - h a r e -s , and appi Ici b le- rep lai ement  c o s t s .  A l l  r e s e r v o i r s  wer e -

e s t i m a t e d  t o  h . ,v  a 100-year economic life. Interest and amortization were computed

at the 1.25 pe r ‘n t  Fi-d enct l rate.

137

- - - - - -  ~~~~~~~~~~~



;~~~~~~~~~~~~~~~~~~~~~~~~~
:

_

_ _
~~~~~~~~~~~~~~~ 

~~~ 
_  _

fit

I - -- - . t I I -r 00 0 1 (N .0 .0 
~~ l a

I~~~~ ~~ --
.

~~~
: : ‘ - -

~~ ~~~~~~~~~~
- 2 - tt c~ U I I I — — C C

— — - - p—I 0~-
< c-_ i’ — I/_I —-

c O z -  C C c
- 

,~~ ~~~~~~~~~~~~~~~~~~~~~~~~: .-r -~
- - 

-~~ -~ -C
I 14, C - - :  00 C ~I — -~~ c- .0 

~~— .0 CrC fl In -, — (‘- 10 4.?

--I 
~
I
~~~

I —
0

~ 1~~~ __ _ _ _ _ _ _ _ _ _ _

-L - C C _ I C - I  C C V 0 0 0 C . ~~ ~cm - -  0 0 5 5  52 52 C? ~ 0 0 0 5 2
.0 — co C - = — — 0 ~~ 0 c ,-

~
. 

~~ 
-
~~ ~

— - ~T~~ - ~1 fl-t -; ~)
.
~ 

z ~~~~~~~~~~~~~ ~~ :; -
~I ( -  . -

—

- .?~~- ~~~~~~~~~ _~~~~~~~~~~_~~ _ _ _ _ _ _ _ _-

- >-

cc-
0

0 - 0 4 _ I  ‘ - C
.-I c- ( -J ‘0 m Z .~ 0 •

-.1 -- let ), la~~~~~0 I_I
- ‘ ii - I-I 40 (4 0 41 -.-l fin

l~~~ OTY - I- c a —  [1_ c~~~ o r N . . l c , S c -
41 C C  0 4 1 4 . 5 14 4_I 41

0 1. 61 .I 0  — - --c .o .. . a 4 1 . aIn ~
- Q 4 ? 0 —  I- C it 1 4 4 1  u f i 1 . h I C 4 1 ,  I)
40 0 0  - t 1~~r. 41 ..? -l lJ 0 4 _ I 5 I -~ _c
- I - — 4 1 C ~~~14 

—) II 05 - — 0  0-~~ 3~~~_I 1.
I4 1..~~~~~~~~~~0_I UC~~~~~ - 615 - 

~~ l- ’  C? M p - ~ tl I~I4 1 5  I-c c-~~~) c - 4~ 4 1 4 ?  /5 ~ 0 4 ~~O a r - r O t  - C-c >  S C  — 7  C —  — —
-.I I. 41 C- (a O C 0 4  0 4 _ I  I~~~C c ~ .0 Ia 41
. e o 0~~~~~~~~~~~~~ )tt f l.) fl 1~~~10 4 1 A . 1l~ -
Il_I 44
C 41 4 4 4 1
4 ? -  - ‘ 0 - -  M O  - -.0 (‘4 U ~I (N (4 — (N

U

1 38



- 

- -C I I 
- 

- . . . .  . - I ‘
~~ c N

‘I . .~~ .~ 

- - 
I 

- I
ll_ I

4114 ~
-

c - I- - .-  

I 
i
” +

. - ~~~~~~~~~~~~~~~~~~~~~ - ~~~~

ç 
/ 

I 

- 15) 
,

/ 
41,. , I • . -, ~~~~~~~~ 

—

/ ‘-~~ .-‘  - -
4 - 

‘

- 
~

- 
- 

: .

) I 
~~~~~~ 

6 
-

, 

-

b Cd 8 ~ - 3
J~~~~~~ 5 

__

~~~~e I
~~~ . _  -I 

~~~~~~~~~~~~~ - 

I

~ I S~~~~I~~.

~~~~~ 

~~~~ 

/

1 
-I (

J .5 

j

J

-‘ - . 
*4 

- 
~~~~ I,

t~.J% ~ ~ 5i~~~~ AL 41
- 

~
; :~~

. - 
- 

—~~~~~‘ - 

~,0 
•

w

~‘- -. ~~~~~~~~~~~~.T
....* .

* 4~~~~~~
.. • . 

-

~~~~~~~~~~~~~

_J~T R (COMME ND(D PLAN O~ IW PROVEMENT
85. I~ ~~ 

?~ t I- R _ I 54  
~

U 4 1 1  4

- ~~~~~~~~~~~~~~~~~~~~~~~~ 
— - - S



T
4?

8

0 14 1 0  -I — 4 1 4 ,  I - n C r  14 1 0 0
0 1 4 4 0 1 4 ( 4 0 ( 4  -~I 4 ? ) ,

— - L I  5 4 1 1 . 4 1 0 0 5 0  -1- 0 4 1
cc - d O  O 4 1 4 , - , - ll~I 4, 4,

0 i ’ t _ I  ~~~~~~ LI 0 .0 1 . 1 4 4 1  — C
0~~ .i’  l o B  0 1 4  U 4 _ I I~~~I. 41 4,

~ 0 fl ~ 4 0. 41 I.? 1.? 0 41 .4 II .0 >
O 0 ( 0 4 4 0 8 0 . 4 1 0  1 . _ I -

c - 5  ~‘ 0 1 4 4_I P4 4_I 1 4 1 I nS  O 4’5I - - 4 - -—- .—- z ,  u - j~~~~ S-I C ‘ — 0 d b — . —
-I° } I o ~~~~~~ I.I ;1 4 , 0 4 ?  0 4 ?  4 5 5 4 1  .0- 14 p. — - c- cM 

,_
~ 0 #— .0 41 ~ — ~~ 41 p.

-- 44 4, 1.?
dl 41 . 0 4 1

- - 0 - -  K O  - -It — - ?  10 C) .0 c- I  CS -- — (N

-C p_i

139

S I - - --



-

7 4 ~ I 
8 :~

- -~~~~ -~~~~~~~~~ -~~~~~~~~~~~~~~~~~~~~~~~~~~~
C O H n  C -

-
5 -I C - —

-~ C C- CI ‘S -C — 
~ =

I I ? C - ~~~~~ 
— --

I c- _I - — -
~ ~ -

- 
- In _ - - ~~ 

-
~. C 4 - - ,r-~~~- -,

-~ 
-
~
‘ 

— :. —

1 - — —  — - --_ _ _ _ _ _ _ _

4 0~~~~4 -~~ C = - 0 52 0 5 C -C
4, I 0 C = C C C - C S I _ I l

fi~ 
_‘ 52 I~~~~ - I 0 — - Cr 2 . 0 ( 4 1 4

- -   I - - - - l O l l
I -I- C I  0 ’  I ..~ T - - Cc -= 

I I1  -I

I - 4 1 4 ,
I— - 14

4 1 0

> 0 1 4  - U.0 1 o *4 III.I -I C
O t c I. — L~~~ -J 5  a l P  ( 0 4 , 1 . 1 4 0 4 1  44 ‘0

4Ot > . 0 1 4 0 c  -~~ ) ,0 .  cU 1 4  14 L I Q 4 , - . 4S .0 ~~~~0 C S 0 . C l0 4 . 1 .
141 14, 2 C 14 0 5 I—

0 1 5  , II I? 1 4 4 1  (‘c O o~~a~ 
I I

Sd .4 .0. 11 > I-’ C 0 C ‘‘ ‘I ~~ - 1 .1
‘ . 0 4 5 4 1 . 0 4 4 0  Q 4 I  0 4 _ I  4 5 C 4 1  40 LI 4 5 1 4 1
?So~~~~~~~ ’ —~~’.’ C .  lC .J~~~~ 4 4 0  r n . C’ -
C 04 ( 0 4 1
4 _ I -  - - 0 . ’  4 4 0 - .

(‘I U — ~ -l 4,) (j ..I p--S

- - - l~~i
‘C U

140

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



1T 8 8 =  ~~
- 8 8 8

I - - ‘ -, -
~~ 

- - c- = o -o ~ o — -c-

- c - f l  - t 7 In ‘N u-C ~f f l  I C c c -
I _ I C  — - _ I  C C’ I

- In -~ 14-C -4: _I~~ _ I N -

.14 0

+ I 0 C  = C C C C 0 C- c- C
— C =~ 

C c- C 9 In 52 C C
In ‘N 4 - - c-I - - C 0 U— c--? 7 00

-- -I - - - 7 - - - - Cc - f l  — NI In ‘0 N- -C
4 .~ t C 0 .d .0 0 — ‘S

Cc- - - — -C .4 Ic-C ‘N c-—. fi U) 4_I

—~ 
_ I_ -a t —‘ Il_I

4.
_ _ _ _ _  _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  - 4)

-ca 0 0 52 52 -C 52 = 0 C’ 0 0 52
C 0 0 0ç  C C 0 5 2 1 4

I. , — c— - , Q~ >4 — 7 c-, ‘N o —c -, t p—~ 
4_I

-a C) I I - - .01 c - f l  - - -c m C— c-_I ‘N ‘c-C r-~ - ~~
p .0

0 < -~~ — - N CI -- — -7 0 fit ‘N lOt 44

C C _ I 52 ‘2 ‘2 0 5 2 0 5 2  52

_ _ _ _ _ _  

~~ :~ ~
12 C 52 C C C =-. 00

- — C c C C C- 51 52 0 0
C I I -4- P— 00 _I — ~~ Cr1 II

- - ~~~ I C  - 1 - - I 1 1 1 41
- CO - 00 I I 7 C - — fi C’ N- — <5 40

- - C C  It) — I —
CO - - -c-c >~ ‘0

41

41
c- C — -l C C C? Cc 0 52 I C  4_I

= - C 0 0 C C? C Cl C II
o - - p  -I- I - -O N- (‘ 0 ‘~ Cc-- 00 -o u-C ~

It) 0 - -
. 

I— C~ ‘c-C 0 -. .0 —
- -  C) 4- ‘N - 00 IN C - 52 44 — _IN CO 41
-: (I) —a - - -c  - -, fl —‘- .-, — - _ I  — , r ~. 1)
11. 1

52 40— - ‘° 0 C C -- 0 0 0 0 C 0 ~Cc C I - 0 0 0 0 0 0
Cl 

0 0 ‘0
I ) -  .~~~ rf_I .-. C I  I C  -7 171 14-C ID -

.0 40
-c- c-c 0

‘N - - 0’ 0 0 0 C 0 0 0 CC C Cl.
- ;  0 0  

, 
C 9 C? 0 C C C

N- N IN — (N .0 (4) t c-I1~~~ .- L. 
~~~~~~~ V ) _  I I I  - - - . 4 1

- I- 1 0 4 -0 c - _ I  7 4 7 .ft c - _ I  -fl In - 40
- cc- in CD 0) I/c ‘N ‘N - t <4 <4

c0

14 ~~~~~--
.( 1- C C -C 0 - CC_I 5 0 ~~_I — 4,

— l- - C C- 0 T - c- C 52 0 0 C
7 C - 7 I~~ 00 .1 C_I 0) .0

‘2 CO 00 0 _I .-I ‘I In ‘N IN (4) 0-
I 4/0 — c - I  I fi Cl U) <4- c-c- U) u-C fl c - _ I  _Ic-

-, N- —

-
~~ 

(N

~ !t~
-
~~

_ _ _  

~U) 

I
U0l.I  8 . 1  ~ 1 4 C o ( 4 ’ . S.4 5 411 0 4 1

41 0 1 4  8 0 1 1 4 4 1 4 1 4 4 ?  4) II
0 1 4 4 4  C C  ~ 4 4 4 0 1 1 41 44 ,-4 C 40 .41

— O f i c 4. .o ).04? (0 0 4 4 4 . 1 .5 4 1  41
V1 ) c O . - 0 P 4  4 1 1 4 0  1 4 4 1  44 44 41 .4 14 .0 >. ).

4_I l . ?  4 1 4 1 0 .  4 1 4 4  u— . C 0. 0 4 . 1 .
~~61. I4~~~~O 0 0 -a Ic-I~~~~~ P4 C-I 

~~ f-I I0C~IOP 8 S-I C ~~ — IC.? 411 0 41~.4 __ .0 0 14 41 41 41 -_ 0 5 ~.l  .0 IS

~~~~~~~~~~~~~~ ( IV )  1.1 0 4 . 0 4 1  -Cl (0 0100 ~~~ -- 0 0 U t  4_I O n_I 0 4 1  m p . .<— 0 1 4 1
4_I CO ,.) I) 4 . 4 0  II 41 1-_I
C 41 (0 4 1
6 1 .  0 . .  4 4 0 - .

— ‘° - U In ‘N W U — P a
(N CO

-C

141

_ _ _ _ _



- - - - 

---

4_I —c

5 1- C  = C C C 
- -  51 =5 2 5 1  C C C C C. C C

I C ;

I - c-

~~~~~~~~!
-~ I ,, 

Cl-
I - 0. 0,_I D.

-
- fi 

~—t - ________—---  c- c--- - - - 4- , -  -

-L 
C 0 ~~~~~ C C - C C  - C

-
~ 

- fl I 
c- c- ~~- 8 ~~~~ 0 LI~~~~

I 
0’ 5 00 Cc C

— I — - u-C C - - U- - fi - 0 C. - - —-  —
- - ‘ I  - - - - t  —

— ‘ — f l  — c- _I  ID F
- - 1 I—- - 0 ( 4  dl

-__________ --

I c-’~• - - Ic-C C - C- 0 0 CC C (0 CC -

P14_I 8 CC C

- 
—

~ _i_ _ _____________ —c-c-.— — —.________ — — — —  

—I -, ~~

:4 --’ --I 1- 0 1 5 2
- IC _ I

- — 0 4 <4 ,  - cl_I -.4 -
— .0 — I l L  — C C. ,c — - -

~1~ C C .~~ ~C 14 1) I~I 40 - — 0 ~t -4 -
5 . 5 21.  5 1 4  F 0 4 4 1 1 7 0 4 4 0  ‘14 C c -

C Cc- C C  0 1 4  -.~~~~~~~ fi 1 1.
0 c--I - )l 4_I - - (.0 40 _I. I.? 7 14 — C .01 -.6
- - — C . I., — _ I o 5  - - CII ‘ . 0 - 1 4 _ I c - C t  .0

1/I - - ‘2 -- - -5 - 0. t ‘- I— —- 0 t. -~~ ‘-~ .C. > >
Ic- 52 0 c-I ‘ C E C _ I cS ’2 -~~~~- - 1 4 4 0 7- c- dl 1 4 C E~~~~ — r - c - t

--I c - C -  -c 0 - O c- P4 C_IC C 0 /. P f l I i
C .4 I b - b -I’ - C  - J C I-_I C .. - c - o d l r  - — r.C - _ I~~~ lt f. ,~~~ - C L  0 0 ,  4 0 _ I _ I c” £ cc 01 4. _I-.
CI- . L.  - — -—- O N  4/I _C O c-- 4fl 4_I (_II I7~~II — 4 1 0 4 1 0 . 0.

C ccl 1. 1 . 0
0 •  - - -- - - I C C  - -

00 .-I (‘I CO U I n O N

142

— -
_ 0— - fl~~~141 - — * .Sfl — _ .  - -4 S. — . 7 :V  — — —



C IC -Ic’~

-(4 0 .
-O - .c ‘CcI flC_I 0 I-I - a’ CO

0’. . N- -
- - . 0 4 4  I - .  ‘NIl - — N_I
‘ 2 4 1 >  I 0 )—I  .0 _ °  I
cc 4) I I — I I I I I I
0. ~ 17 - .0 4 Pc-. — I C I —
4_I C c-I ‘C 1 4 4  I

~~~U I o  - —  —( 4 - -  ~0 .  IN -
41 4 1 0  (4 11 C O 4 1 p -  4 4 4 1  • S

O N -  1 0.- . 0 S O  0 0
Z L I Z  L I Z  LI Z Z Z

0,) 1.0 C 51 17 (N IN C -(4 00 p-S ‘0 ~~ -(4 ~
(4 IN IN

C c l  - • . . . I - - •
U) 5, (7 CO to (N (N (N -(4 (N CO (N (N -(4 -(4 (‘1 eq

88 888  8 88  888  88 88
- 7. 11 cC .0 0 0’ Pc- 40 44 ‘OCO 111 IN N- N-

1 4) I IN CrC 41. -. c-I~ U) ‘0 u-~ 0’ 0 CO S IN IN P CO CO
Id C I IN IN ‘(4 ‘0 IN ~ I 4 r-4 — ~~ 

I (‘-1 IN I cc cc
O C_I tO (‘4 CO 4 U) .0 7. CO 4 CO N- I CO CO I —
(-. 00 - 11 - 11

.0 — — 74 (%4

(0’ 41>

~~~~~~ ,~~~~~~~~. ~U. ~.U. k~~0 P -, c-(4 ‘(4 0 4 N- 7. 4 ‘0 7. CO I CO CO I ‘0 -0
~ 1 0 ) 1 0  C O ( N 1 I1 II IO U )  1 0 .I~~~~ 7 . 7 .  4 1 0 1 0

— C _I~~ NI N- CO — 4 N- ~~ P I
O
14 C II.,
—
Cl. ~44 (14. 414-
41 41
41 0

LI

14
C O I l  41

88 §88 888 8~~8 88 88
~~~~ 

1010  ~~~c0 ’0  0 -~‘ .010 c N N

I 

~~~ ~~~
‘ NO N 4 ’O  7 . 7 _ I 0’ I0 ’-4 ’0.0 .0 .0 —.4- ~~

. 4)4- 414- 44-

01

P.1

~ ~~~~ 
~~~~~~~~~ : .~~ : : :  :~~~~ :~~~~0 I ‘0 ‘0 I 5’ 0’ I I I I I 4 4 I P’S N

1 0 1 0  I*~~I P41 . .0 — .0 — .0
4_I
‘4
(I

0
‘I -

41-
S
4_I

I 
- O~~~ I . If I p ,f 4 4 C O 4  5 . . 0  IN N

.5

I .~~

I i
142a

______________________ I’



- ‘t -  - - It

~
~ c - -  

- -

- -  I - - - 
~1~~~

Ic C  — ~~~~ c-~~~-c:~ 
I

I - _ I - - ] —~~~ I ---

-~ .

U - - - - - - - . .
00 -

Cc c-_Il _I~~0 C l _ I  C C . . c - I C
.0 C _ I C C C O  C C  C C C  C C

‘c~~~ - C — P - 1 ’  - c - C ’

4 - . ~~~~~~ (I ‘ —

If_I (/> Cc-I 171

IT

~ 
H5 I

IN L .~~ IN IN

-

~ 1 ~~~~~~~ 

c-
~~~~ - 

-~ C r 1 -

-~

-

~~

II
- CI (41

.4
1 I..

1_I. - - C 7.
OP 1 1 4  Cl_I c- C M S  14_I

II 0. -r -- 0. (I) A
I - I4 . r . . . 0 5 , 10 1 4 4 . / C...? 4-I M P/C -i

C Q  4_I c- U’C 4 1 0 ( 0 -c-.. i (0 ./ c >- C - ._ I i n  A U C _ I C I fro 41I ._C I / C~~~
,

- - 0 0 14 - -
1 0 I Ci C_I f—I U c- 0

14 2b 

- - . - _____ - —
~~ 

- -  
~
-c-r-- i



SECTION X - M~ DIFl(AT I oN ~i O T}~E BASE PLA N

_I I (~E F : - ’- L

u t ’ 1 . 1 . 1 -  t , i S e  p 1 r~ c 1C c s u l _ d c-I - i t  1 st ’. O C I S t  c C f  t h - - ~c - C C 1 C r  and 1and— re11~t- - .1

- -t 1 ~~ , it r.-pres - -F i t ed an - ‘ c o n 1 . Cn :  i C Ova lua t i - c u  j nc ~~~ c l v i  ng in Iv me -is h r.  h 1 _ I ’

I ’ l f l ~C f l  t41~ S p i . O t i  -irv I _ Il f l _ I - f i t s .  A lt I C I ~~~ c o m p r ch e n - u iv e  in  s c o p -  , 
i S -  d i d

I )  -~ m d  0. - ~I r o v i s L  h F  fo r specif ic - scjcio— - -nv ironmental s~’ i. I r s . T~: SI

- i re o t  s o f t  i C i c O t  ih I l p O t t _ I )  c~J~~r r  nt  c - c n s i d e r a t i c n  ~ C C r  -- . i c i dj ~~v —

j ng , - C r  - X t  .-fld i ng , t h e  has . - p lan. In p .i  ~. i cu  1,-ir , p lanri l ‘i~- agencies of the

S t - i , ~ - i i i ! I _ I C C - i l C c u : f lt  I c  s had advoc;i t ed t h e  n. - 1 - . l  t o  e s t a b l i s h  r i - - i  re ’ C r I aL  ion—

a I Crr ldors and i c - ~:ab i l i t  C t c  s t r i p  rn i u~- .~ - I ‘2 P - - r -  my add It Lona I form _ I —

1. -~ t i . c n  v i :  m i t  i a t r - J , the F i i S L -  p lan w:is ana l yzed to Jt-t ~-rmine wha t part~ cu—

or 1C r o d I : c t  s or sex vices it provides tha t could cCC cnt ri hu te to an eff - -ct ive

act cu propr:ts i . I,ow-flow augmentation would enhance the recreat iona l V~~~1 C !I .I

t h ~~ watervav dfl C l  t h l -  land ont ii~i lc C C : S  ~ t h t -  s t r - i n . It w o u l d  t I ~~ c p t _ I ’\ - i de

- pport :lni t it-s for d -v c -lopment of dli ft -r ent t~ pc - s of water— re latc -d recri- ,!—

‘i c i n u l  pUt S C : j t : ~ li-c t flOw readily available . lns~ all at ion

c L  Ira i n; _ Ig ’  l i - Ip r C c v I - v I I - n t s  would hav~- a comparat ivel y minor , out ad 1e r -.e ,

- HIII t on flood characteristics on the n~~in st e m  h c low Rend Lake . A j o i n t

-\‘cl r; l::li C analysis undertaken by t lit ’ con.- t 1 C C (  t ion .-igenci -s ind icated a gen—

I r a  I m c i  cisc - - in I I C _ I _ I ) ( I  h e i g h t s  for the more t requent floods , with compara—

- .~> - ly v i - r y  Ii i 1 t ’ I H t ’  Ct for the r . t r t ’r  f l o o d s .  Shown in TABLE a_c- :ire

l i p  r e s u l t s  c c l th c ’ b.c raulic rout ings.
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R I  ER r~- - ~ - c  L1\T I ( ) N A I .  CORRIDOR

a. P i n  - - i -  ~~i on .  E- t ihli shme -r .1 of -- c r - - i t  1 -  .~.l c l - r n - i C - c  1Fi

:1) i _ I c C l  - i s i np u t  c - c u . ~~i d . i i t  ions f r  - .1 in St ---IF c~ the

~1C .J-iY R i v - -r  L i : ’  ~c - Mudd y R ive r , and Be 1iucoup c I r .~~ek . Al l  three are s u i t —

a .  1. f o r  1 c . V p ~~~~~~) i . , Iflt F i F i  r c - c - u c - a t  1 i 1V 1l c oy i ~~~~~ )r s
1 
SinCe t i e -  iow— t low character—

I cs o f  He- m a j o r  t jolts c t  t he  s tr  -ams w i l l  be augmented  l v  Corps

r i- s ~~s . i~ c - n - 1  ~~~~~ - 1 i t i e  11000) s tem ; r i - s e r v o i r  #35 located on t h u  L i t t l .

- f  } u 1 ) c t t ’ j n ;  and r e s er v o i r  SF34 , Ion C L .  d a - ;e P - kI. vv i l l e

: 1  C~~~ u- p c r  II c - a u c o c : p  w 5 L i  s l e d . Consequent  ~y , t h es~ 1 C t C e S  v i i i  p: - v i d c -

in  - - I F n I - c - - - I l  h i - ce  for  s tr -a rC —r e  L i t  c c l  T ( C I C  C : c ~’, ~-u: i - ;p r - c i a l at t e n t  ion vus

0 t I -  - - C~~~~~~~~_I~~ F I 1 C . l c - f l t  of r i v er  r ec rea t iona l c c -r r i Ij I : r ;  in each - t these

C l -  - is . F C C - - C L ’. ,  ‘ ion was baSed on a multiple-use concept providing : (1)

pr c I c I f l t i t -  it  t O  pr C -Ser ve the natural ecology that t h e residents need o i n su re

t h l .ir s_ I c c ial well being ; (2) the basis for  p reserv ing  the e n v i r o n m e n t a l

w i l d l i f e  h a b i t a t  r equ i r ed  t o  o f f s e t  I i i t C l r , I  losses tha t w i l l  be

1 1 C C  L Oc-, as Hi p - basin grows , and ; (3) a 1-ase for stream—oriented recreati on .

o cr(-:i t~~ ~ i i c h  a ‘~ tnaged env i ronmen t , t h r ’t-  p a r t i c u l a r face t s  had to  be

015 i - l I - F e l l :  t i l t -  w i t - - u  way i t se l f , the  ~~ . cop l~~ys  I c a l  aspects of the lands which

~ o r d c - r  t he  st r c - . m , and the t ype  of usage con~ atable w i t h  the  s ta ted o b j c ’c-

t i - / I C . Essentially, t i l l  ob~ sct i v e s  of management would be the development

I _ I t  .- c ilL i - us e areas tha t ire  useful i c r  s p c - c i f i c  r e c re at i o na l n c t i v i t i e s ,

j e St  l e t  c , - n j C C ’ .’ u s - nt , wi HI ife hah i t a t  , and the p r e s e r v a t i o n  and drct- l5 cpr:c - nt

of . c t l o c -c- natural resources , particu larl: the archaeolog ica l a~ sh h l s to r~~-a1

.tx t ! t1ct s . Waterway c-one i d t - r . i t i o n s  would i n v o l v e  t h e  qusntitv and quality

I _ I f  8’ ream i low and the associated flora and fauna of the con t1~~t .ous lend.

11.5
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and  I I i i f l . _ I~~~- 1LC - ‘ I t  W C C U I I I  S c c  k ~i c -o f l t  ro l  l id  l f l t C  — i x  of ag r i cu l t u r a l  develop —

14 ~~~~~ , p i s  t Ur~- I-i , 1 - I ’ - F  , liii Sj i - ‘ C i  fic coy -r and ve~:c- t .1 t i lt u s e f u l  f o r  t i~

r - : . i t  fOn C O I l  en h a n c c -~, cc-u ~t of the - n y u  ‘ I l l  i t  - TIC _ I- soi is in t _ I I C -  . -i rea

5 C i C t  t I ~~ - - S t a t i c  i c c  t - . at  I n t eu - i:~ i x , h - - ( ° l iLO i nc~ t - he

B&- lr- 1 n : c p — B o n n i ” - — i-- -~rnak l a s s i l i c - i t i o n . bC la nd has i 1C C F  pl - i t - - C - a h i l _ I  ) t . i t C

s o ’. I I ,ig t - SI - i S i fli I w a t e r  t a b l e s . I t  is slow to  ‘t r y  - ‘c t  s l i p p e r y  when wet ,

i n - ’ h a r d  L I I I  L I C I g h W l u c - : i  d ry .  W li i  le C 11 _ I -  v I - p c - t a t i o n  is compa r a t i v e ly en s i l y

di ou ~~- d when v t  , t h e  s o i l  su p p o r t s  a v a r i e t y  of bo t tom land hardwood t r e e

sp o i l - S  I t  i~.’c tO t h e  area ,

I- . i k V P l fl~XCk nt. r~ -q _I c ir c m e n t  s - T - c  S u cc e S S  f u l l y  : ic h i i - v c  t i .  s t a t e d

oh~ ect  fVtOi - is necese ‘irv to  c C - n t r o l  land on e i t h e r  S i d c  of

t L p  w l~~ C - r LC - - u r s t - and ~C l : c -  — I C I C - q C l a t C -  length to assure a si gn j ii ,. ~iut ‘c a s c ’ or

ItOO
t ninJIC- - -_ I  l I t  p r a c t i c e s .  Basic land management would he dedicated to the

h l r e s. . C O t  jCcCi cf t i l -  natural en: i rcCnment  and enhancement of wildlife habitat.

C u t e r oj c - c c o d  wc .n I  I - I  he s i t e s  11ev_I: loped for  s p e c i f i c  s t r~- i r n - o r i en t e d  genera l

r - l c r  I I I  I DOlt  1 C C p p l J r t  un i t  ies . In gi-nera 1, the corr idor  would be a mix of

p -u 1 li c .:- d p ’ i~ ’at e  ownership, w i t h  restricted — cis c (-0)51-FIC n i s  o b t a i n e d  on tin -

h i t  is C - t I ( i f l c ’ d in p r i v a t e  own ersh ip .  Dedication of a s t r i p  of

land 1 , 000 ‘- et in d e p t h  f r o m  t h e  h i g h h a n k  on both side -s of t h e  s t r eam is

g u f f i c i . - n t  t o  provid e a minima l working acreage for management and ac t ion

; r c - .I r - e - iC . i t  r e  specific- cor r idor s  would  he e s t a b l ish e d . The f i r s t  corri-

dor wo~~ld - - :-:t t-nd some 103 miles along the main stem of the Big Muddy from

t he - ~~-fl cf LIak -- Dam downstream to the stream ’s confluence with the Mississipp i

RI-J r . A s c - c  C C f l 1 1  cor r idor , some 47 miles in length , would he established

below t i l l -  ( . C r p ’ S r a ~8ervoir #35 on the Little Muddy to its confluence with
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C -c a ib :~r ,duv . ,~ third corrid or , 2~ miles i n  let~gt I ., w o u l d  h _ I-  C c - e a t  ed in

t~~w~- r  p o r t i a 0! t h e -  Be iC!( - - ) CC P Creek - ‘xi . - l di _ Ii l - fr -- ui H C  c - f l 1  1 c C _ I - D C _ I

1 . 1 1  i ’a-s k t f l  t u t _ l c ~; N c~d - h c  R i - - i .  In it i al dc ’v _ I i C - I _I l t  if fe - i s; . 1 ,

S i~~ eS I c r  ~ C - r I c - I - a l  1 - - c r e a : I o u - i l opportuniti .- - - - yl i l d  ~~ 1 c-c- ’-- t r i ~~t ed  t i t  - t i l ’ c

t~ i .  CC ~I r i d _ I ) r  1 1 1  t l  c ’T L ij f l  511 1 C C  01 th ”  B~~g h -tod dy  - i v e r .  1 1 1  - - t i _ I - F t u C  - u  r i —

- - - s woo lii in i t  t i  11 - he T i A C -  g i l d  as a gref-niCe It , w i t  -cn p h c . i  -, I - - - In  dpy s - loprce-nt

of , J i I d l l f I  bci b i t at . Si c c i i i - . landscap ing with i t  qu i t - 0 ’ h e r  zo n os  w o u l d

h~- i e q i l i r I - I  t~~~ i n - , c i i~ s e p i r . - t i o n  c f  r e ’-  . 1 1 I - c -  ~1 - i c i  ~- C  1 c - a ”. lile

r - n i i n c h  i ‘f tic - main St c- lu co rri dor 1 1111 ~~I J C I  I L  b~ ‘s t a i n -  en t i c  nat -i r -~~

~~~~ con’ rol I t - c l  - -c l’ jlccn::c, -flt . Ti - rc -c r- - - -i t O ,- 1 t .cc lit I c - S  pLJ ’J i - I d I ~~o Id be

ova l- -ac -c l i n  a c- C - i ;-Cl t ive p a r k  s-  r t i n g  and oft -c S e t - - ., t e d  C I j C J C l I 1 ~~ t l l t l c.-S ( O U

l Liv and C-v(- r ’ci -:, l - t  C C C  i~~ - . T i -  f i r s t  r e c r e a t ion a l a r c - -I w o u l d  t , b c-i t ed

111 , 11 r i v e r  m i l e ’  97 c1nd he i n c o rp o r a t e d  in t h e  a c re a ge  c c ,! r - l l e d  by - i i - -

~-J - - e t  I - i; ink t art ‘I r k District , which includes t h e conununit li-c ; of ~\‘es t  [-‘yank—

C ur -t a rid t li - C vu la~ e f Or i - -il l The s OlCfl d site - a c c u l d  be do-:- i -;-~- - nc cr the

CF - t i l t  y ~~t. i - I r s ’  ux t u i c - c r  c-u 1. - t-c4 , wi’c r e  i good s i t e  w i t h  p rope r  environ—

‘tent I i ;~s . ‘ I~fl u n d c -r con~; i - - i - i t  ion f o r  p a r k  d _ I - V C - 1 1 c 1 ’ ; ICI  CC L . T h e  t Ird s i t e

0 _ I c c - I d  h. loCiit(III a . c ; - p r O x i c - u n t -  ly r I \ c -r  mi le 35 and should  he p lanned i t

- D l i]  c t  1- 0 w i ’  h th~- - It 1S t  1 Ilt ’~ hIC C p lC ’. -.horO p a r k  ad 
~~~

‘ m i  ng t i ’ - St r ca-u . . The

f - c u r ’ Ii or~ -a would he --cor e t h i n  j c i o t  a d  I t o  deve C C j c m_ I - n t  ; : at h e r , i t  would i-c

a - x t - - u s lv ’-  park and  r e - c t - c t  i 1 c i i e a l devol pmc nt ;t i- i p c X t  -n _ I ’ l Iig t’ro’—t ~~j -

nu t’ 27 to the -_ In f l -ncec ot t h c -  Big  Mudd y and M i s s i s sip p i R i v e r s .  l op—

t r i l c i t  ing  to t I - - un iq u e n e s s  - ‘ 1  t h i s  . i r t i c u l a r  I I I C I I  is the tact i h . 1 t  H - s e

- i c c -  - -~~~ - s general lv ii - w ; t t il n t i _ I l holdings i f  t he ,i hawnce Nat 1 ono 1 or I - s t

arid , in p a r t  i c u l . c r  
• i n  in • 5 r e - a  where til l -  0;ckwciod b - t i - - c-cs —Green Ti , ~t , Sc ’ l ’ O i r

14’
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- i c i c - ’i t c -d , - , . i l ~ it  i c~~ , ~~~ : - -p o s c - d  M i s -, i s s i p pi  R i v e r  l i nea r  r ec rea t iona l

t b ’  (‘c- - n t  R I O - c -  RI-n-I  w i ll t r ,- iv e r so  t h i s  sane a r _ I - a .  P c - c a l i s c -  th€-

I ~ i --s t c Oru t - C I t  S Cl rcucic l . o r g c - 1 -  _ I I flyj~~~cfl;;~I .r~t~~ 1 support a ri-a , i t  is r i - c  -

Fi. fllb .DI hat c1 :. I -  lap-: ;c-nt - - t h u s  a r c h  ci ’  i nt e g ra u  i d  lot  - - the Shawnee N;i t ioria 1

For- -st r . - cr e a !  ion~i l plan. Ea ch of t Ii~ rc -c r _ I-;ci iona l :,ites local cd on both

s ides  0!  ti. ’ s-i tecw; should have ri y r  l ron1 ag - - at l i - ;u s t  5 m i l e s  in l eng th ,

w i t h  t I c - a~~ r - - -ige purchased  t t a l l y  in fee.  D o vc _ I lop c i e r l t C f  these r ec r eat i ona l

;c -- , -ns w o u l d  extc-nd t o  bo t h - sides - if the r i _ I _ I. Ir ~~ with the r e c r e a t i o n a l f a c i l i —

I j e t  .,- c Inc C-nt ra t c-d in t h e  middle c’n .- -c-c i le zone . I t  is in  thi s area tha t such

c r - -~itjO nal p’~ r S t I i t s  as ca mp i ng , hank f i s h i n g ,  p i c n i c k i ng , boa t l a u n c h i n g

t r iP p o ss ib l e  s w i — ’ i m i r c g  beaches would h e p rov ided .  In a d dj t i c ’ r , b u f f e r  zones

t wit -~L l c -~ i i i  1 -ng t bu would be p lann - - - i on e i t h e r  s i d -  of this c’ n c - e r  zone ,

S i  r ; i t i n I c  t i c s - .  f a c i l i t i e s  from the rc Ist of the recreationa l corridor and

C i  t h e  s -inn- I ic-s’ providing a lou i s f o r  development of d a y- u s e  a c t i v i t i e s .

T i c c - s u  day-us e . c c t i v i t i , -s would inc lude  h i k i n g  trails , horseback riding

t r o~~ls , and o~~I c  r r e l a t , -d ri — i t .11--oriented p u r s u i t s . In addition to these

fo ’~r it - r i  i i  a r ea s , s p - - c i l l  - t i  - m p t s  should he und e r t ake -n  c_ I purch ase1 in

f- - - ~ a cr c - a p - - s  t h a t  c on t a i n  unique  eco log ica l and i -nv  i r o n men t a l  aspects  or

.‘i ruv a rc~. — c r - ’ u o g i c a 1 f i n d i ng s  w a r t h ’ - _ I ) f p r l sc l r v a t io n  and w h i c h  could serve

as a t o u r i s t  -i ’ traction. Lu ;ct ion of the 3 corridors ar- .- shown on l’l ~~TE 4.

c . I - - p h _ I - a . -  n t a~ L I C I 1 ~ In c I ti t a c l i s t i n g  these n c r _ I l ! l - c n : , l  c o r r i dor s , the

C o u nt i e s  will fact thu possibilit y of  it potenti al Il - - I c l c t i O n  in  t he  land

assesstrc-nts which s c - r v - I i  their tax base. To partial ly otfc -~~t t i c i ~ potent ial

loss , i t  is f - h t  tha t l i i i- owner sh ip  of t i c - s e  land port i ons should vary , de—

pI n Ch i ng  upon thu sped ftc cisc- cf ‘ - - r i - 1ict  of st  c - c - i l l  I ci. ,c’lve d. As has been

Indica’ I - C l
, r ai l lands that will he developed for r . e at i ot u l opportunities

s h o u l d  i _ I l -  boug ht in fe o - . Th i s  app lies to t l c o S c -  ,- I c r c  ages requi red for the
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-- ‘ - i t  i on  of  ; ic - c -i c :i -olug ic:i I ,-i r t i l a c t s  cr 1p - c i ~i 1  natura l t - n - ’i ro n men t

T i c ’ c- -st ccl tb~ - 1; ind  can l ’ ~~~’ c i t  C o I l e d  t c 1r . ,c l, l i c e  U Sc  u l  S i _ I c c i a l  ‘S Se

-Tcents h ut t - ‘  i -  r e s t r  i c t  i - i ’ i n  n a tu rt - , h -~ at t he -u rn- t i r u ~- a f f o r - t  t i D on . r

S p e c i a l i n d u C _ I l 0 ’f l t  I c c  ~ f l 5 1 i r _ I .  pa r t i c i p h i t i o n . A - l ’ - C ~ S i - l u w i ll h a v e -  t o

a dc Ic y  t 1c  ‘as In  c - c -S Ide-mIs wit -t ile r cc 11 i L  the ’ n c r - - ui t jorur I cor r  id ir  a c r e ag_ I

u i ; c t ; I d  Ce cons I d _ I - r e d  f o r  L - c-c t a l  i n V u I V ~ - .cent 1! t i e  l i t  l i t  I C C n ~i 1  Ic- n r c - I d - c - s.

T h e  - p c . ion of z o n in g  I hie- ~ e- innds or o p e n - s l I ce us ig .  is an  a t t r a c t  i , ’c Cc 1t 1 -t  -

n~ t 1 - 1 ’ t o  t - P a l  p - : r c h a s i -  in fec , or U S _ I -  of r1 - s t  1 1  1 l J 0 ’ h t S C l ’ S t c . licni’cg

f o r  - - - -  a — s p a c e  usag e w i l l  p c - r u n i t  c e - r t a  in - c - -~ - k -ag e  t 0  r - - ; r k i i n  or be d o ’ -. - 1 - - p ed

1, _ I c a g r i c u l t u r a l  prod c~c-t ion . hI ,Swc- ’’ -c - , t - c -  o can be C - o :uCp h - c . u i L . - or s

-C e r c t - -d h y the  use of - -,- - n c  eas- - ; :c i -nIs  a nd s p e c i a l , 1-cut - 1c-cr i a ! ’ t c - , c . . - u : - -d t ax

r a t e s  to a it r o l  and deve lop a s c u i t a l -  I C -  environment tha t -S. ’ , t - ~ m d  i .: t ci ’

~ p _ I -  o f  a g r i c c i l t cr :;  1 
~c-o-~~~t b - -n. Ea sc� mcr;i c th .- t ~p c-cif. the t - p - - , ;ulu

--s c ,; -ih of the- cultur al work u n d e r t a k e n  b y t l i e  lan downer

would u i t  tb1  -wn - -r  to  r i - c e i v i -  f c i l l  v a lu e  Len in  ;iOi \ ’ p F - S 1 U C t S  h ui c - : -~~t~~d

r oru, the land . Tb1 - h~ , co - s t i n g  be it f i e  Id crccp , pasture , icr t imbe r  w e-  - ld

C - cc - - - r n _ I - C t  C V a manag. -rn _I -n t  p lan and would Icave to h -  c c n c p i t  a b l e  and be

uh je ct t o  the 7ric:~lry—us e re q c u i ta-nl c -n t s of t h a t  r c - ich  of S t r c - a n c .

C c  c-- - s h o u l d  be- t ,ik -n t I C  j I l suc - - t h a t  the -  i - u n - h — u s . ’ p lanning is r d  t r i c t  ive

in  nat  a r e  and , a t  ho st , t i . - a-~r i c u l t u r a l h inds  s l. Cu ld I- . -  inter- .p _ I - ised

t ! r c c u g i c o c i r  t he various length - 1 red - -. i i  i l l ,  I - c r r ’ i d o r  . To e r h c u i c . c - c the

I i I- r l~. irco nmenta 1 a p . c ’ s of t he se  corr  Idors , p i - c r c t  ing should  he C OO Cc ’flt r r , t ed

lii Sc  k-ct (ld tv pc -s C l i  t I un lc r and v a - g a -  t a t  L v i  c 0 0 cr .  ~1I ari  ipu bat I c i  01 ‘ 1 ce \~e-c-,~ —

t a l l - r n  will a ffect the wi ldli fe , recognizing ti d t  wildi i to is r i e ct  .~~i r u i~~~--

it is the h - r h a t - . t  which is ma naged . Trc - c s Sp I i - u . . part i i  l a r l y  of t~ ce nut

t Ip c - , a r _ I- t I c  bc ‘ncoliragacd c u d  w ou l d  I n c l u d e  1 ~ ‘ - h e ~’ i - ~’ as bla -k w-i ln i i t

l i i
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~- L ~’I I)Jc~~ -it r i o l i s  t S t c  S p c  c i s , with cact I onwood as Ii possible Supp l-- r.c- n t lu

- - t i u - - ‘~ccu~d i -  - - i . - i i a c t e r h S t  U f t hic C C t om l an d s . P i - ~n c r ug I t  c u l t  I’;

ip r  - r u g  f l c - o- ’ ri n g  sh r u b s  si , ’uli ! - u s e  bc - - i i . , - c c u r c i g e d , 1 i l  t i c  - h it  i~- dog-*- . c P hind

‘- ec- h- - i d . Th is , C g I  I l ien  w i l t  S e l e c t _ I  P cr l -as s e -s , should pi-ovide ad e-q li a tC-

- n-I c-o~- - -r and pcact e- ct i~ - ci a ga i n s t  t i _ I -  s o il S ’ e r o d i b  u l i t y .

.5 . ,:; ca~~ -’ I - L b - - : . ’ h - ;~~ITS

Two import  uut , c i t  j n t , in g i h i e .  - - - i c - f i t s  w i l l  he C u - t a  it -ted U r o . u g l  t h e

- - c- - a t  ~ . r i  of t h . I s c l  corridors. M ri c wI ld be t h e  c-nuia flc . un - - - ,t af  t he st e  1u - c

v-~te r q u a l i t y ,  Si n e ’ ’  c o n t r o l  0 1 t h i e  . i n i  cis c paralle l i c_ up t~~u s c r e a m  a nd ic-i

a - i  -ti ‘c -r am  t hat , p rov ides  i - . l . - q u a l c  cO lt - c - we-uk- cont ca I t I e  Pu t u c -  i l

- luen t  t n t  - - r j e  t c d  m m  t h e  s t r e a m  fronc s u r f - i c - - r u n o f f .  T i c  ad d it  ion ,

r - r , :erc  is ~~t_ C i U C t  U of f o r e s t  p r o d u c t s , w h i c h  is q u i L t -  co—r p i t ab l e  w i t h

i t. t i - - r I - c r c - n t io n.a l uaa~~ l -  ari d vi ld l  i f e  ha ! i t a t  deve l c 1cr en l  , w i l l  s e rvo

to (-ncnctc-a~ cand c c w _ u i - - r s  in ~ I t  i c i p - i t ing in t he  progr aruc . bc ’wc - v er , the

S U c c . s . ,, l i e s  t h ’ h ’ -  tpp l i c ;c t ion of appr ’p r i a t e  man~1gemcnt techni ques and

USe c - f  s~- 1°cted t i n t  - r. Ii- p lanning t i -
I , - - t  ;ct i ’ —’e cover  ~~t c 1 t h e  se le c t i on

of t r - -  S p c c i . ’s , a s s i s t a n c u -  fr c-c - u thi ~ U . S. F ’r ’st S -r - : i ce  . l f l c l  M i c ’ Soil

(‘ -on s . -r  t i - a c  S a - r v U  - sh o u i d  I - _ I ’  so c c . - I , i u - - i n s c i r - -  proper  -c- ~in1 t g c - m e n t  , grading ,

and land treat-~ic-nt measures.

4 i . REHAbILITATION OF STRIP MINi -I  A REA S

.i , Basic conditions. Coa l p r - i d i o t  ion In

t h e  upper port - c u  - - I  Beaucoup  Creek , has t ) Ofl . - s s c n l  i d l y  conf h o d

- strIp-nii nin g operations . Thu s t O - C c  c)f producti on as stu Ipped the over-

bi~rria-n above t h e  coa l seams , i i i 1 - u  a deep over—turn mat - - r ha 1 - ‘ r p C _ I c - c - I U

J r~~()
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i - - r e n t s  i - c t f l i t ii - - . T h i s  e-:- -r - — h u r d -n , commonly  c a l  I e , h  ‘ - p _ I l  1. ’’ or ‘‘ s p o i l

- c- - c o t  c h i s  e u t o c u g i  s c , l  I C c l -  nnd s t - - c j b i t  soi 1 -cu - i - ~ U_ I C I a - i t t -  n o d  l o t  u .

I ’ r h  l i -ms  in  t i ,  - t c- c It CII an d  cc_ u t h e  l an d .  T I  - - “ - i I I  i P s I n  I- h i -  S I)  i I Ci). I T ’  -

v i t h  n i t  e c c u ! i c ’ n n t ’ f C c  c-n c~ im jr’,ct e I U ’ b a s i n  by i n d u c i n g  s C i l l i c r I t  a c i d

i i i  ~ t h e  s t c - c - a u c . 1\t t i c _ I -  sac -- C- t j - , t H  r c u i c - i I  cont r i l _ u u t . -s a b c _ I l-i vy s , - c i c r . i c ’ n t

c - I _ I l ’  - C t i l e  511- _ I c -lu Ic - ocr  i~c ’Si . ’ii a t 1 o ‘~ 1 c i . i  I b ulks . Th ~ s p o i l . 1 I S C  d c - t c .~r s

Ii cr 1 p l a n t  I I  Ic ’ an d  c- e n d _ I - u . ; t l t c ’  m i i i  P l an d s  u n i t t r a c i  iv,. , cc i t  n i-  I r

e n V i r O o- :, - . ’n t , c  I c- nil e - o n - ’- c c l c t c  p r o h  1. - c - c . A l t e r  m in i n g  c pc -rations an. c c — p l e t  I
,

I c u i - c . I S  n i  l cn-~ei- I c r 0 d 1 , t i ~~’ e ;  i t s  - u k - _ I -  .1 cc~~ ‘iS ’s , -mcI i t  i - i t - - c-nc ’S 50 c r : , -

C tI-c - , ,- , I t - i - ~ r - . — ‘ u n I t e  ~ t ho- c - - i n C  ‘.‘ . As o n i t  Pc- c ‘0 5

-no r - C0Pu -c - q t-hi w i t h  h i s  , n ’ - ’ t r  C n m t - n c  , i n c r i - h a s i n g  - i l l .  ,~ t ion ha.- h i- _ I c -fl gt ’J C O  ‘:~ i

h. r i- s t  o rat i o n  of tha-’s_ I- s t r i p — m i r n -  c r c - a s .  A lend  r I - c  c ’ni’ t ion pro -r -

~- c n c i ~~ c p i c u c  the S I C - i t and  l o n g — r a n g - c hj c - c t  i v , — s t h a t a r e -  a d op t e d  a c t - :  t i _u t

C S O T  I c-I c t  i ve  to t i c _ I ’  a r e - .1 . The accruing 1 - c i - n i - f i  t s  f r o m  a n  a c t  ion  p r~~erru m

can  h i ’  - r- i t - nt e d  I cc t h e  p u b l i c  or p n i v . - i t  s e c tor , w i t  h the pn igrc-lms hc? i cre

dep- n - -nt - u pon t i c c -  a b i l i t y  of C u e  s p o i l  t o  supp dl - t U - .-  p ln i nn -d nd  i v i t  ~ dl~~

cs v - I  I - i s  t he  c a p a b i l i t y  of t i n  l and  owners  and t I ’  co unt  i t - S  t o  f i n a n c e

S _ I - k - C t  100 p r o g ram s . ‘i c - r y  1 i t t  1. - ca n h. -d cn i ’ t o  i n c r - ’as~ ’ the

Inc — q Iccui t i t y  so il t h i a t  is leN exposed , unless t i _ I - r e  is s u f f i c i . - n t  s a i l  n - r—

by t i _ I  e c o n o m i c a l l y unix w i t h  t i c , -  s p o i l  in an - f i - -r t  t o  a ch i , ’ c ,  a I c i n i n c lir of

4( 1 ~c i - r c en t  s o i l  c o n t c - n l  . This  sob l — u n d e r h r c r c l e n  mix is t i .  m ini rrrc --c n_ - c

to susu in s c - c c -  s c c i t a l , 1 , e fo rm of v_ I -I’ , _ I - t . - c t  h _ I ’ l l . Wh i  1 -  t h e  i i  [P - u , t e n r  - c-

sp o i l  can in over- 1 1 C C ’  r y  app l h c c c t  ion of l i m e , spc’ i 1 ha n k c - I  . ‘ i c i i i t  v i s

a n o t h e r  f a c t o r  t (,n it can adversely affect r ih iah i ii tat’ ion . St c e p  — p o il H cui kc-

;ire conducive- t ‘ C  s l i d i n g , w h i c h  is det r  i-cc - l i t  i l  t c-c p l ant Ii f -  s c C u  Ic- ;a 1. h t ’ ’w—

- - ic r , sit c - — g ;  i i i  I ng t iii- St . - _ I - ~~ 3]  op c-s will st. c ( C  t h i -  s l i t i ; con . ’ it ions . Ti u~,-
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itself c m , C ct-oug ht - c h r  - . -ss ot  ag ing , -c c p r Cv e ti n soil texture and reduce

t ic - - a c i d  c- .-ct_ uu i— nt. Th e p l ; cc c t p r o w l  h t h i t  do -s I c - k ’  h o l d  I’VOfl t iIdl I~ 1 - p c - n y c-s

t o -  so i l qua lity by deco mp cs ing and  n o r _ u t  iu _ u g t i c - -  s po i l .

h .  P o i 0 i : t  in  I I ; t nc . cis ~-. Any p rogr i cul f o r  rehahi lit _ u t  I ng I i c e  s t r i p  ml  :ie

c t _ c - ,1S c rus t  U t -  c - i ’n s i d e r e d  w i t h i n  th e -  f r a m e w o r k  of 1 - - a g — i c i n g - c  p l a n n i n g ,  w i t h ,

i -~~~ r.,-~i I V e  p i -grams t i n c — p h a s e d  as ~- I c c c r t  — i  . in g c- ar id i r i t c ’r m e d i a t e  s teps .

h ) e p - -n d c r i t  c c p o n  the type of soil inc -c-i-co d , : ,er~ - are four sp ec i  f i c  u se-s t h a t

c - i c c  h e’ p lanned in  a r e h a b i l i t a t i o n  p r o g r a m . S p c ’ c i f i c a l l ’.’ , t } c c - v  i n c l u d e  c igr i -

c cii’ u r n  1 p rod oc ion , c on ’ nncc r c ia l r i  f o r e s t a t i o n , viii! i i  1. - C c l I c u g c -  , a nd r e c r e a —

t i o r i a l u s e .  !l ’wi-v ’r , d -pendent upon the- s i ze , s o i l  C - p c  a nd  C e nt e n t , and

si t _ c - - g r a d i n g  requ irements of the s t r i p  m i n e  areas , a ccrnch ina t ion of at

l ist three of t ic - four uses care- compatah ic- and could conceivable be int :r-

,~rc_ u t ~ d lot -c a comprehensive land-use p lan , on a time-p hased ba sis . In con-

s i d 0 r i n g  a~~ri c~c I t  ti re I - I e cv e l o p m e n t  , usage w o u l d  he d e p c - n I : n t  upon the inv .,-: ~t —

cc ’s p l a n n e d  fo r  r e h a b i l i t a t i o n . If crop production is envisioned , an . -

1, - U  i l h z i - r - c r i d  li - c- cc - pt- p r - c c - c ‘ e u _ u i - r e ]  lv -cc c tlcl be req cc irc ’-d t i c -  i c - - p c - I - V .- s o i l  ( 111.1 1 i t v  ‘i n - ’
‘ cc rc~.’ec ’ once - cli -

m i - r i - n t  a c i d  c o n d i t i o n s  c f  t he  s o i l.  In a d d i t i o n , g r a d i n g  ope ra t i ons  are

usually re quir - .-d to lc- vc -1 or cover t h e  infertile spoil , sufficient ly to per—

‘u t  ef fe ctiv e - agric u lt iral practices. A lesser i n v e s t m e n t  w ou ld he

required if beef grazing or orchards were to Icc - est ablis hc t - d , since 11Cr less

site-grading or clearing , or fertilization , is required.  Cormnercia l refore-

station Is by far one- of the best rehabilitation prograrii.s ava i l ab le  to tb ce

c -n- ~e- r ’, - - ’ it ionist . Tree-s will grow on a wider range i d  S p I _ I l l  conditions titan

ar ty o the r  p lant and It is the s imp lest and usuall y th~ leaat expensive meth od

- -I revegetating t 1cc - 8loI is. But , tI c-s t important , once St art c~~t It ‘-stab 1 ishes
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- ~- n ’c i r o n i n e n t  c o n d u c i v e  to otl ce - r multip le uses . Spoil areas ,uri - w i -li

i d a ’ ’ ’  -d c o r  - l e v i ’ - l _ I p c c I ’ n t  of w i l d I i f - -  h a l c i t c u t  . S i n c e  it can ,~ easily

L I :  - gc -- i ted with o t h e r  types  of p l a n t i n g , i t  1 ,-n t ’s i t s e l f  to a m t : i t  iple—

use p r o g r i m . \-.‘ild li fe p lanting can be induced t c - grow on land that i s  t o o

a c i d i c  for  a g r i c u l t u r e l  C i s c - s  and on t c - r r o i n  w i t h  r - c i u i m a l (er o s i o n  pr  on )

s i t e  g r a d i n g . C h u o k I - - - r r y , ;ir row-wood , s i l k y  dogwood and h az e l n u t  s h r u b s  t i e

u s u a l l y  good cov -r  tha t do well in most ropes of acidic soil . Gi-nerc: 1

r i - c - n t a t i o n  usag e - is p o s s i b l e  o n ly  a f t e r  extens ive-  in v e s t m e n t s  have k - - n

‘i d e .  In a d d i t i o n  t i C  good p lan: growth , the  land u c u s t  be a b l e

ho ld and impound water , support fish 111— and ha’;c - s u i t a b l e  i e -c -e- L s i te s

C u r  dc vi - lo pne-nt of f a c i  l i t  ies . Titus , it is a lc-ug-range object i”e-  tha t

- - c a n _ u  he- i n te g r a t e d  w i t h  o the r  usage.

c. Recommendations . Any action program adopted mt st in-

- ‘oi”e a cooperat ic - - c- effort on the part of the counties , State and Federa l

- : - - ‘ .‘ - - r nm e n t s . H oweve r , before any detailed p lans are prepared , samp les of

t I m e - - tyj’. and acidic content of spoil should be sc- c-tired and tested . Ti~e’

r , - s u l t s  c a n - h  pe r cen t  of soil content w i l l  de,-t er in in c  t h e  type (s) of usage

pc c s i l le . Based on past studies and information app licable to Southern

1 I l i n c i s  soils , j t  is ri-commended that a compreiiens ic-- i- program b - i -  I n i t  i ’ i t e - d

by the - land owners in cooperation with the counties and State. I r i m u e - d i a t e

emphasis should he given the establishment of commercia l reforest ation for

t w o r w e S c d f i s  : first , under existing fc cu -st -support programs w~ th 5U- i n  1

tax provis k-c-as , certain economic incent ives can be offered t i e  1.’indc-’vro,s

to obtain maximum participation ; and second , i e foreat a t ion v i ii  enhance

t he- na tura l e - n v i r o n m t -n t  of the  upper Benucoup (HI _ I- c- k a l e -a and attract

1 5 1
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c s i d - - u - u 1 ct o v e  ic -p int-nt  t h a t I C , ’ rc - t , d t  I - c t ’ c c - c c a v o i de d  t h e  area because of

i t  -c i c - t u r n  I envir C occi - n t  c - nd  eco logy . In  the -  long r u n , t h i s  t I C _ I ’  o f  p r o —

- ‘ c - u i  c~ii I add to the tax base’ and wi 1~i h e l p to maint a in a h a l i m n ( i -  ~u f

in- c cot  I i  ‘: -r o u g h ou l t h e  has in. Furthermore- , i-stab Ii shment of t I nt’i- r stands

l - - 1i ds j t~~e 1~ lii , i c ’;e i - c p r i c - i _ u t  of w i l d l i f e -  r e f u g c -  and L a n d — b a s e d  r ccc rea t i  cn ,

- - icc Icr- - - - c ~ c Ii additiona l income- progr ams to t b _ I -  l andowner.  A comprehens fve-

cO - ’p e c r - j t i v i -  p rog ram i- lam ed c c c v i  s u p por t e d  by Fe - le ra l and S t c t t e  F o r e s t r y

‘i c- -n c  n - - e s  should hi- soug ht b y t h e  G r e a t e r  E gypt  Reg iona l P lann ing  Conn i t iss ion

and t h e n  c- ct’fered t h e  l a n d o w n e r s  i n  t h e  a - € - a . S’,- l e c t i on of t r i - c - -  sp e c i e s  t o

~~- e - d  r e v e g - - t a t  ion  and  p r o v i d e  o p t i m u m  growth and i f lcc5~u c- - s hou ld  he established ,

c- nd t h e  ‘ut-ce s s- -t ry suppor t  programs lum n e d i a t e l ’- he made ava i l ab le . Dependent

- cc the’ initia l success of  the reforestation program , a second land-use

s h o u l d  then  be e s t a b l i s h e d .  A ground cover compatable w i t h  the s e l e c t e d

~ imi ’e-r  sp e c i c - s  and s o i l  a c i d i ty  shou ld  be p lan ted  to  enhance the w i l d l i f e

hah i - it . Th is stipp lemental program will help pr eserve the bas in ’ s wi ld-

l i ’ c r e s o u r c e s  and o f f s e t  the  losses caused by t he  more i n t e n s i f i e d  agri-

cu ltur a l producti on tha t is - -x p _ I -ctc’d to deve lop in the  area .
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i-~l-~u T 1 c ) N  X I  — I I I ! ~!P-STA-r 1(° , OF B A S I N  P!J~N

~f~ ’~~~ j c - -II- c - A S I . - Pl .-.~-

u ; e’l , -r - 1 .  The ’ 7 1  rc  Se rVOirS . 1, 0 1 7 . 6  m i l , -s of  e e c-n o e l  i - p r o v e : e n t -

17  -~ mi L i ’ s  of t -  - r o e  t iona 1 c - i - _ u  r i c - - c -  cm ,! ‘ !ie r -  C ab l i t - i t  i on  01 t U - si  r i  r

t I c - f l -  s r - - i s  c- - i l l  c c i  ~o m - c h  a r o b - c i - r  s c - c c k- u t  d c v e I o ~~m i - n t  in  ce- I: of t i - - :-::ct - r ~

‘ -dc  u i , : n- c e - c t  t l 1 -  i c-n- - i- !i c - t c  c t n c b  I u u g — r  n I _ I  n e e d s  of t i c , -  h - ,in . The basin

i c - u i  - I - ro v j d - : (1) i ,ccc - - ’ e-ontroi i-c t S c  U e n - c  r e - t - - n t i o n  of sc i rc -  2 . ’’

i n c h . - S 01 runoi or a t l o o i i  h i v i n c -  - ‘  i n - - - n u c - s c y  of o c c u r r c - ac c  of  ‘ - n c _ I : -  i n

— 
(2) I i ,  L n a g e  i r n p r - ”~ - - ‘ u - c i t  t o  e n h c c - n -  c’ - t g r i c u l t  c r c - I p r c ’ i - :ct ~~v i t y;

~ ‘- : c - l r s ; / ( C )  cL at the 1 ’  — t h o ~ su~ p l e n i e u t - - - t i o u  i - - -~~uj red  to  m a i n t a i n  a - ce - —

( t u  t i  s t  c - - i c c -. c - I  i i y r~Is ex c e p t  in  t h e  C r - I - i  c t t - c r u , r ,~ Creek and the  Lc-~-~ ~u ru d

I o n ! (i- c - - c  W e t  - c ’ h e - I s ;  (g)  ( c-n r u ]  c c - C  r c - c u t i o n a i  P c V c l C ~~ c-c n h .  to me- c t t h e

c c - ui -c ’ ic - i - nn,h Ci c tur, ne c - - Is to t i ’  i c i l h i - s t  ra ctic - 1 e x t - - n t ;  (5) pr c- ervation

o~ - ; i L, l l i  1 . -  -, - c _ u ; I r mc n t  cs  p r c i t c - c -  t io n  . iga j u s t  f u t u r e  gro ’- - - t b u  i n t r u s i o n  in

t h e  !~c- b j  C i t  , c n c l  e c o l ogy ;  (6) icc - r e - v _ I c r _ I u_ ut of conomic conditions t i c i o u g i c o c c t

t h e -  1 , - i n , C r t i c u i a r l v  C - ,  c- c i - j c t i ] t u r a l  an,! th c- touri sts an- ! c - c-i r c - , i t i o n - ’ l

i c c  - u - - t n _ I s ;  (7) e nh a n c , - m i - n t  of  t i -  r e s i , f _ I - i m t c c  ‘ soc ic e 1 wel 1—being .

h . S c c t i ~~ L a c t j o n  I _ I l  h , - ’ ’ c c  c - i c  Is . S t i h s e - c - ; t i - u i t  to rh S t - Ic- CL ion of the

- - s .  plan , an ccnc - l’~~i s - - c c c  c - c - c - : , -  t - l~-t t- rm in e -- t b . - et (- - - - t i’~ - ni-- --c 01 the

r. cc r v o i r s  in  n v -c- C i ng  the b a s i n  n - . - t - ~ . rh . succc-s s  in m e t  i n g  t i - i -

~ i m ar v  -
~ at  - c -  c o n s u m p t i v e  f l t - c ’ c l I c  is d i s c - u - - c d  b ,  l o ,~- :

1) Lo- — flu ’ iuig m e- nt ct ion, c-if c,-, c  - r t i c ~- i c -n i t - ]  v 370 cci i 1 - ‘c- a t  cl_u 1~~O ‘cc c

c- ui - I ma h r  t r  i h u t c i r i e ’s c o n s u l - c - - c d  fo r  q u a l m  l v  t u n l cr o v e m en t  by ic r - f b r -  ‘ti c-me n--

C I t  i on , ab ou t  2 7 7  m i l e - s  Wd)U I t ]  he ma in t a  i n c _ I 1  c it  an e t c - q u i t e  DO live I . TABLE

25 shows b ert i n _ I nt dc-ti rel ative t - . the c - i  c t  ~- - t  ion provided by thi-- c -mn , -n d ec b

- —— --- -- 
--



TABLE 25

E ffe- ~ tiveness of low-flow augmentation

Tota l  Protec ted  P e r c en t
s t ream DO s t r eam mi les
miles standard miles protected

V. o~~- - ’ p  f l i c - -€ k  83 .5 5mg/I 55.8 67

1. t t  I c Mu dd y 73 .7 5mg/i 46.2 63

(c-~ e’ v Fc rk ii) 12 .7 4mg/i 14 .5

e. b- ,rk 2c - 6  5nig/l 25.7 f5

in c - b  Orc !i,irci ‘rcek 12) 37.2 (2) 32 .0 86

~- c -  ~Iuddy (}-elow R e -n i l  Lake ) 103 . 1  mg/ l  i — I  100

l o t a l  ‘169 .8 2 7 7 . 3  75

(1) ‘-‘ c- i f i e d  by Rend l ake.

( 2 ~ -i ’- t i f i e d  by Crab Orchard Reservoi r .  DO leve l of 3 mg/i in Carhordale

— irea and ‘i mg/l  above Crab Orchard Rese rvo i r  could be ma in t a ined .
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- ~ u . C-I. c t  -u cOCe , t - t r - - ccci i low at t I , . i n  i c  i t , -i l  I t _ I  u ‘i t t  c I
I t ,  c - c c  Ic- t i-d low i , t I l

- c 1  p r t t v i - I c - 1cc - st e r , ’ t - ~~~t i - ’n to t i - ’- t i b l i c .  ‘ - c h , a n c . -  I l _ I  -

n ~~ u u c - - • :i s I .1 ‘ i , ! , - t r  i ’e c c t  ar ’, i n p t . t  ~- i t h ‘- u -  - ‘ - t h u t  , s  ‘ - ‘ 

- n - i c -c  C t b  c t l r r ,  n ’  n - c u ’ c - — s t  i t , -  u i t i f l ! t ’ I S  : -r c l — i - ~~~- s~~ic5 I i~~~ i Rive _ I r .

‘ 1  & - t e r i l u’ - c c -  - u t  T I - - uc - - _ I - - b ~or r ’ - c r . - a t  t -_ n :u I u - p u c e - c i t i e s

- b e c t i f c ’ _ i  e l i _ u  c t i c c - e -.- p l t a s -  b a s i c  ru-b e s c ; c , s c e m i  i - c  t i - r ~n-c’ of us- ‘ b c ’ _’

a, ‘ i c- c  5 , 1  - - r  ,,ci c - - - - ~~ re- c c , c - . o c t - -c c -  c ’ e i -I ’ ‘ c _ I - i - ’ 0 c c - I - n t  sc-s basc -cl sain t ’ ‘ n

- c ; 1 e - c - t. ’ S 1o d t i d l i ’  i - I  - c u - . . to tb, - cr- as , u- cw th  , e u - 1~~- r s .  l r c t : r — - :  i c - n r - c c i : - ’i i n c

c - t  c - ’ ,i h i l i t v  .-rn c t ‘ ‘ ‘ ~ u - c t t !c - s e l e c ’ e c l  rc’ s c - r v c - i r s  in ccc- , t n - n e :  t h e

- - - c  t - - ‘ i t  - - c r  c i  c- -i ’m m n - c  ‘c , tip~ 2h  -

Oi- u t . -\hE F _ - N

-! , -  - c -  I - c - t i c _ I n  I _ I C  Li I t oe  c i - r ,U- - i v c - 1 ’’ e r i c - n  of  ,I~ ~~~, i c - C i n e n t  f o r  t ’-e’

V r . cv ic -  ~~ - “cents ot t b -  b a s i n  p la n have teen i , r e d i c  ted ,in the ro ci te- C

ic- cr - it  C c-ru t S ci i  c- c at  - r td 1 cn .j  r e soul r i - - c - c - f i t s. Ic-b i l e  p r o  ‘‘i ted ti-cs irids

- s . d c-fl thc’ i c - n - c t I c i ’ -r u t  ion c c i r r . c t  I v  c c v i i i  ‘ h u e . i t  is cc-  - o c ’n l c e d  t ’ - , t

i i i  ce- - . nd - ’eb ii itv and accuracy i e s s c - n  wi  t i . i u ,  • n - c ’ i c - n e c t i  of the -‘er tod

c -  - - c  t u O f i  A l t- - r u - ‘i c c - t e t i n g  c - - u - Lu c a s e ’  c - n - !  seen-’’ - - of coris tri , - - t ion ,

c c - I  i n  j~~ j -c-cc 01 nc-i’ Is c — ho u l c l  h~ c - e _ I ”- , t t in c l _ I ’d h e ’ for- - c - -nt  i n u in g  ~ th the next

b _ I — u s _ I - -n 1 Sc- c c - i _ u i  of c! , - v - - I I : - r n - n t .  Such r ,-c ’xatcu jn u t i o n  cou ld  r e s u l t  c c c  c-ocic-

n - c u t ! ,  h ion  i i i  t h . -  use- of p r c j c’cts - u - I - v i o u s l v  i c c n s t r u c t c ’ is  w e l l  c-c

c c: : coy c , u c - n t s  p l a n n e d f o r subs - c - t i - - n t  c o n s t r u i e C  i t o .  To n -te l the ‘ ‘c_ u - , - - i t - -

c i i i I on I C — na n ~~- c — e t c - c -  uv- - ’i s  of t h e  bi as in , t h e  t o l i o - ,- - i  ru e  o rd .  t- ou  c o n s t ru c t  ion

i S  q I c - I c c - .  - I c  (,i) i i i  t I cc l  co t ic t  r uc t  ion w i t h i n  t h e  - c c - s t  10 to 15 v~~m i s  of

t ce _ I cc j n u c u , r e u ’ ; u - r u u - n r  s ,- c  i ‘ I’ - Cdl -  economic al lv ~u —  t I flc- d and f(’r w i c  i c ! -  c - b - p r e  -

ec u 1 - - c c  d i  - a t - - i t e - u ,I ; (b) I a t  c r  const rc s  t l ot  of t h , - s - -  impr ovements  wh c-i are

- - ‘ c c s u i c c : c l l y  r t s t l l t e d  c i i c , I  f o r  w h i c h  t h ’ r ’ - i s  a t o — s e e a b l e  f u tu re ’ n e e d .

‘ l e b - -l a t  ‘ - r o ~~o c ; c c l s  for i n i t i c i  1 - d - r , a l  p e r t  i i - t ~~a ! i c c ,  a u  l i m i t ’  en  t ! c s c
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o e e c - c  :ts c - u  t c , ,  b c- s  i n  p i n - i c :  t h a t  c u r r e n t  u c i c b  “ r oj e c t i -  I needs  m d i  cat - s h o u l d

I- c. c ‘c cc’ t c - i c  t ‘ -ci p r i icr t o  ~~O . TI _ui -  Sc !u , - , : u : in or t h e  I rid I c .’ i thu - i I vat - c ’ - -~~ I

~t ,  cc - b c- n c - u t i s  S ! i O ’ fl i n  Tt .h L E  2 7 .  The ‘r o i .  ct  etc -mi -n t :: ; ) T - c c ~- c i ) ce d  i - - c  c - c -  t lcd

- , - c c - c - r r C u c  t ion  - a r -  shoc-n in Phase  1. I n c l u d e d  a r c - - 10 m u l t .p I ’ - — p u r  -c , i-

c- - c - rvoi c-s - ~, s ci~ ’i c - — ’ - u r p o c c c -  I l o o i i -c - n - t i  r c - -h c i r , liii ~ s t r u i c t u r e s  • and

778.6 mi Ic-s of ‘. c . c t t l i e  I impr ’v - u s i - - n c c  -. The - e’-co nd

cbs -c , on - ci c c -tstructio n con s i-t e of 1 m u l t i — p u r p o s e -  r I ’ S e ’ r v c c l r , 17 f n o : water

r,-t - n - rd i c i c- s tr t i n -- t c c c c - s  and 239.0 miles of channel i uusr’ u - .’-c-riPu ~t ci . T~ j c  e s a en t i c - 1

• i _ u ,t nc -u-” - r l a n d  use c -nd trc ’ - u t m _ I ’ - nt  be r -  -~~ -~ , ‘-c i  cc’- : c-nd c~i rrii - - n- 1 -Mi t  C S  p a r t  of

c, ! i n i t i a l  u - c h , e - c _ I ’ . C n c _ u c e r t - - -i  e f f o r t s  - i r e -  u e c u u i : e ’ I  c -  -u s s u r e - c  I - a t  t h e  i c - n d

i s  ur- e -n - ! w i t h i n  its c a p a b i l i ty  tn-Cl treated in accordance- w i th ils needs.

i’c - i t - - c o t  c- I c-ro~’ curu cC ‘ - a s t c  u ’ - l and  w i l l  consis t  o t  such co nse r v a t i o n  - r a c —

t I C - - S  iS c o n t o u r i n w ,  t e r r a c i n g ,  g r a s s  w ; c t c - r c - - n v s , ‘ . o u - c s c - - r va t i o n  c r op p ing

sv s t - - c’c , c” i rcimum t i 1 ! c - a -- e , f a r m  ponds , d r - _ u i n - i~~e f i e l d  d i t c h e s , p a s t u r e  p i a n n i n i c ,

- u-co in ’- r o n - i c - v _ u t :  i c - n  - and o t h - - r s .  C o n s e r v a t i o n  t r u ’  i t m en t  of 10 c c - s t  l an d s

n - i d  I c - S  t i u c i h . - r  st un - ’ ! i cccprovccment , livestock exclusion , tree p lanting ,

‘ , i i m n cc- J r - u r v e s t i n g ,  and insect and disease oc _ urro l .

5 - i I W B I ’ ’-l

: - - n - t i m r - c _ u t  ari d e- r o s i o n .  D u r i n g  t n - u i - -  n - t o - tv effort , it was recognized

tlucc t man ’ s usc - of the land has greatly increased the rate of erosion and

i n s  t h e  amount  of sediment carried in the s t r e a m .  Un f o r t u n a t e ly , t h e r e  c- c r c -

no sediment di sch ar ICr ri-cords available to forcnu l cte -in effective ,ictiOfl

rogram to overcome t h i s  prob l em. As a p arti al solution , emp h as _ u s h_ u s ic. -,-c n

_u ’i ven  the n - c d for  l a n d  treatment and flood control measures. These w i l l

minimize s Ite- _ I t -cn ’ ! channe l erosion and thereb y dinc ini sh the strealn ’~ s e d ! n t~ u : t

l o c d .  What i s  s t i l l  r e q u i r e d  is c o i l , - ’ t ion  c i  b a s i c  d at a  t o  - ccl  n t  i fv

15 c)

-. - -‘ ‘ — - — —



1-Mn-iF 27

T i - ’ c - - - ~~I t c - s i i _ u~n- o f  c c _ I n s t r u c t i o n  p r - ~L n - ; c - n -*

n- - c- I - r .- cc-rca - -n - u - - I  1 -- i i n s  ta l i n t  i - ’ui pr I i c r  tn - c 1 980

1-i- n - c . -  mc- n d
- n - - . - , n_u e 1st lrc c- i ’ c - t cue n - -nt ln,i l c i c ’ u c - c - ca - - i c r  3 rd  I n c r e m e c u _ u t  4 t h  i n c r c ’- c r n - t n ’

• Lower t I . -c iu cn cip  RI ’ u - n -i 2 — ~.O

r Beaucoup C-34 - - -  - -

‘a l p J n- r Cra b Orchard 7 - 7  7-8A 7-6 , r c a - -  108.8

7h Lower  Cra b O rc lc ; rd c — l u -A

-~ L i t t l e M ’ , ,d dv C— 35 , - ‘—10 1-i — k\ , -~ — lB RC (~ 41

Ii iirrjcane Creek l”)-i ,L (1’-~~.8

11 Like & Pond ~1— 2 , 11 - ’l , u _ u  I I _ .1 — — —  — — —  — -

1 Middle Fork C— 7 , 1 , 1-1 lP- 7A , 12—3 , 1 2 — 1 1 , 1 2 — 1 I A  C I’(- 2 10. e
12- 4 , l 2 — 5 A , 12— 13
12-SB , 12-6A

(tn - fl Cr -o k 13— 1 , 13—1 Ch (( 1 5 1 . 7  — —

13 -IA , 13— 4

n - .  (‘ n - - p e r Bi g Mudd y 14— 3 , 14 —4 14 — 12  1 4 — 8 , 14 —9 A , 14—1 , 14—2 ,
14—5 , 14—6 , l i 4~~l5 , 1 4 — t u i A , ct i ’12 0 .3
14-7 14-14

15 C a s c - y  Fo rk  C — 5 , 1 5 — 1 5 , 15—6 , 15 — 7 , 15 — 5 , 15—lA C h ’ 14 ( . 2
15—1 1 , 15— ,iA . 1 5 — 9 , 15—1 0 15—2A , 15—3A
15- 16

)~,l Main Stem , Bi g
Muddy Rad 103

II . P hase II - r e c o m n w c a ’t . - u t  f o r  i n s t a l l a t i o n  a f t , - t  1980

5 Galum Creek 5—1 (1 , 5—1 1 , 5-1 , 5—3A , -n , ‘-7 , Cli ~~~~
5- 12 5—4

c~ t:~~~n- r Beau coup C c -  13 , b - I - a - 6-17 , i ,-1 8A b-8 , 6—9 , CW~ I f”. . 6
6—15 , 6—1 6 i _ u - b , t-—11

*Reservoirs with ~I~~I I  p r e f i x  denot ,- s  Corps r o s c - r v - c l r .  All - ‘t ‘c- _ u - s are i’CS (FL 566) pro ;—
ot  t a. ‘ Cli ” designate-s channe l Improvements. ‘RC ” designate. river rccr.sttona 1 corr I-
dor . Figures cited with the “Ch” & “RC ” designation are ml 1.-age l n v o l v~” .

I ~c ( )

— - - -  ‘ ‘~~~~~ - ‘c-cc~~c~~



ku_ ucc n-- - i_ u cub ic- rn  t e n - c s  -‘ u i _ u - I  L i - - ic c-c occ i-s. This - t c c c l c -  s h o u l d  g i ve  i c n -~~t . a l  c-m~- h c - s i s

a those v i  c r u n - l u e d s  — c u - i - c- c- - a l ’  i’ r u - s o u r c e  d i - y c  i c ’ : ’ c . c c ’ u c t s  c m i ’- - - - c i ~~-n c : 1 n - i t - - d .  - n - n - - t n- -

n c - i , - , , c c - c u _ u , : c -n t r a t  - - I i - f t c - m t  is r , - c - u i r , - d  t o  e c - t , u b l i s h  a b a s i n — s i c - i c -  r 

- - u - ’n- -ma m. - - i h  c - ., i se ,  t t u c -se l o s st - s  w i l l  c o n t i n u e , c u l t ! , o r O c c n -  c - t  a L - c s c r  r - e t c .

h. c-c c - r i  ion al p l annin,g. W i t h  emphasis p 1— ic.- - ! on pm , -: sr\ .-i t jon u! t,

h u t  u n - c I c’ i cv i r - ,)t cc n - R’u it ; ‘ i- \.’lO- ’fl- ’ ’L of l u c i d  and w at c r—r i-l~ut .- ’ ! ri-cr -ci t occ ,ul

I - u c - i l i t  u i - s , t uici expansion of t h e  tuci rism and recr-n tiona l inPustry, pro p - r

i ’i i c ’p t h c ~i 1 a n n j u _ u g : n - i u s t  be un I u - r t , n - k c -n t o  i n s u r e  s u c c c- s .-c fu i i n-c-c c - cc cn t , -~ t I ccfl .

A r . - - c  r e - n - t  i a n a l  m c u c - t e r  p l c - n  i s  n - i - d i d  t o  ,iv c- I J uu i -  a r r a lt , e, c dup i c c  a t i o n  on-

i ’ ac i i i t  I. c and c c -  r v i c c - s  c-nd ro  i n s u re  t 1 , -  comp ;t t d c i  Li t v  c-nd a f i ’ c t u i u u c -  - - ot

tili dcv i-  lopmc-nt. 11cc - u _ u:n - u s t r p ’ I.u i _ u sI n - u-- I d  b c -  p r i ’ p n - u r - - - on - i  b a s i n —

cidcc b un - ui _ u - , .‘- st ahl ish ini c tc - - - c~ s of r c - - - r - - a t i o n a l  oppi ’c r t ’ - c i c - a - t i e s  ,In- f ccii: ’ r

iuud s i n - - - s i t - _u- t h a t  shou ld  bc c t c - v e l o p c ’-d over t n - c - c c - .

1rcclu~hc- d should be th a -- c x i  st trw

Rend ~
-
~~

- - Kinkaid  Lake and Crab Orchard comp lex. When comp lete: , tho master

- n- n - tic c c - i l l  s -r y e- as a fr um c-s cc rk u i - i -  t h c -  ‘ P t - i  led p in - i nn ing rc ’ - ;un - ir - -d by t ’ n - e

- 1 1t~ F--cier a l c~~ ncv j r i or to construc t ion or thc r oj e c t  . I n  p a r t i  c u l - _ u t’ ,

- 1. - c n - l i e d  p l c _ u n of the devel o ’u-u_ue-- nt is m c c c i i  n c - - I for  t h i -  r€ -c r e at  i o n a l  c.crr i dors.

t h e  c u i S t .  u p l~cn for  the r . - c r -  ci ionc- 1 corridor should be sufficient in scope

c - m n - t l ys i  s to ;t c s u r e -  s ’ c c c . - s s  I n !  imp l- - : c-:u t c t ion . Required - c r .  s i g n  coc a ’ rols

rc -  l u e t  lvi’ to u s n - c c u , - cost , o j-e ru t ion  ct~_ u , I m n - i j n t ice for t he  various str~ cc,

r- tc :hes ind thc- zoninc- and u c cl just c- - h t i ’ -, - I r a - cc - i c c c ,  needed  to i n s u r e  loc~u l  p -_ u c t j—

c i pat i on . Thu s , _ - - i tc l _ I 1 . l f l  c o u l d  t h u -n S c - F y i -  u s  a b a s i s  f or p o ss i h l . - F a d e r — i

- m d  non— I - ‘ I c r - i  c - c t  sharing unde r th u -  Fed,-r c el W ,tti ’r Ri-cr- - c t i o n  \ , - t  - I’ - 1 . ,

C- ca- 19-72.

c. 5~t rc - um a - ,- e te r r u a l i t y .  Even cS- i t  I -  t h e  rec~~~iu ended w a t  - r - . n- -n - o u u u - e’

c i ; - v , - 1 _ I c -nuc - n t s  t h u c - r e -  w o u l c t  c - t i l l  r em a i n  s p e c i t  I c  n - i r e - - cs with wRtCr qualit y

t e c i

- —------ --

~ 
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-
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- cc oh! c-n - n - cu’ . ~.n - pm’ I L P d c - m ’ t  n- a I ‘m e t  i i’m’ c s needed  i t v c l  ‘it n~c t he  S t a t e  and

L ,- ,u l ’n - t , j i -S ’ -c ’Or  k~~: is  c l - - s c ’ coo - - r - ~ in n  a - i n - h  t b _ u i -  I c - c c - I  c~~ :c : c - c i n - c c c t i e s a r - n -  i n d u s —

- c- i - ,- . cl . S c - c i f i c c - . I l y .  t h i s  ne ’’’ l _ u - - - l n -m t en -’ to Lb .- C c-ITflTI 1 i c - n - t i e s  c - u

c~~ r r  - u _ u n - i  -‘ ic c “ u r io :t . -es c-ic - I l  us t i c , ’ b , k c - an d Pond C r -  i -k  a - ’ate r sh ed .  bi n - --

m n- n ‘I i t i .“s of C,i r~-en ~:u ic - c n d ~~-~ ’ i r ion  vii 1 fcc-: e a p r o b l e m  cc g ird  jn~

- - ‘ ‘  1_u n - ~c-r. u~ L I - i n -  i n - -  - u-w i r n - _ u n - nt ’ - n- 1 ci - - . ib i- uc - i u ~ a need f o r  f~,ur c- , cc - ,t ,; I i

- ,  - 1 - - n - l i - - t s  c i l a i _ u ’  t o r  ti-c u t : ’ : ,  u t  an d h a” - ! l r u -  of i t s  sc-s- ,- u - ~e di sc ic .. rge .

R I  t i c .,’- : ’ n-n a- :- , n - a n c a - -  I cc-rn of t r e a t — c - - - ’  v i ! b e , i-- cc - cu red or a p i~~elcne tn-’ ,’c s s n - . -r

It ci - t i l - c .  c it o t i c- -ccn-a c n ct ‘c_u~ u n - a -  !-n-ui n- i , h  w i l l  h av i -  to  be m d c i - :  Ske in -

• n - i- y - c u t :uir ’t u dc -crc- - l u _ u i _ u  cc  I t s  s t ri -  cr c - ’ “a - ~l ity. Spec ial Feder al

— 
- — i l  p i  c - i n - r a m s  - - - - i  st t h a t  t n - n - ’  c ommunity -  in coopera t ion  a- ~mh the

- n- uL liz u- in forr_ uu:1:cti n c It s  a ct ion pr0~_uram . The c “m~manItv

en - ‘ - i - u n -  a l s o  i - - s  a similar -~r - h I~ m . Provision of storage for Iow~

u~ - n- - ‘  can -  l u - u c  i n  t i c 1  m t  c - St 01 water quality contra! will delay the

c- i - t c
~-i t t h ~~ c- n - - -- r ity w i l l  -‘- - c - t n - i c u lI y have  to  f a c e .  The r~r a ln a g e

u _ u ~ n- cc’o’ ’r u tnt  u t  a t  s u p p l e m e n t _ u i  t o r n - c e -  f o r  d i  n - u t  ion f l ,~’~s

a m i ’~ 
- - ‘id i t a  y i e l d  c’c - , n - c u h I l i t y  sill es.s c-ci tIall y ni  r i- n - i c -b e d  b y t h e

c i  2 - c  c . At, t hat. t imi - , the co l_ uu _ u_ uun itv of M ar ion , w h ic h , i ! r c - c - l v  h a s  a t ofl’

‘ ‘1 t r t L - c t - - ‘ n- - n - u t , a- i l l  na” ,- uI to c r u v i d e  ._ u - is ’canci - - i waste treatment to

1 t’ & i f  U _ I - t i ’ n -n SUI for a l i t  e -r ~ oratiora in the DO level of t I e  upp er  Crab

O r c i , a r - 1  - - re-e4’ . T I c .  : - m o b h - r n  in t h e  Lake and Pon d C r i c k  w a t e r s c _ u i - :l is e ” ’s e nt l a l i v

n - r i i i i i a , ~ , n- r j e ’ n t i - d .  (:c-operative p lanning and control by the S t a t - and the coa l

in d u s t ry i s  i _ I - q u i r o d .  T h u q  one - - c t  ershed Is .e c-rime source of the Induc t

a c i d ic  w5 tc-rs in t b -  b a s i n  s t re a m s . t’ sc ’ of s - t t I i n g  ponds and control of

a-ash -.- ,- : m t i - r s  in tb.  coa l t , r . - a t i _ uc e- n t  p l a n t s , t o g e t h e r  w i t h  rroper  d i t c h i n g

--mm d liv - r’.ion of n - - n - t i c - i  t ,a r m- part of an act ion pr oi~r am that must b.- utide~c-

1 “ - . 0 .
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- - ‘-o n_u c- . m - i - c -  — i- a- m mcc c . or~ - p -

- 
- c u .  crust ha c - n - c - c - -i ui - . - c _ u r~~,’c n - , c~ c ,’ut i0ia Oc o c - ; e u - a t i v € ’  ‘, ; c n - r k n - u _ u , cS of

. t i’c n- c-c-c u’nn -s. - n t , i I  n - c i , u - . , t c t c c - i’ ’’ , c1h t u t  r n - c _ui TE_u n-i n-ire tc ’.,-c) typc S 01

- - ‘m y _ I’ ~c-ue,- ’t’ u ’un .’u i t a f  c n - n - n - i t’ n- • - i c c - - - e c i ;g  n - i c c - i t’ . t I S d n- f l i _ u u i  — . t u

r c~cc - c v .  t c , :-e c a- i  -i -i c - c u b  cc ‘b2 uni~~s ot t i - n - -a l . - “ ;c-r :’n-r-- :ct

n c  n - n - n - u , ’  v ,iri o c-s t n - n - c u  i l - i . , , . i )ij t C _ u I  t n -  i s  t ,  ‘ j I ,  H °  ii i  Pc c - c n n - s i c - I ,  r

- 
~~u i ’ _ u c - t j c j n - ,  I u : : i i _ u c . ,~~~~~- c c - . b ye ’ — ‘ “i,n - ’ t ,c 5~ c c ’ l c n _ u c t m n - n - a d i r l e s .

.,.c--n s hui s r ’ u , h - i,t , ” n - • l ts in ri - c _ u—n - (.‘c~r c- - 1 , . -  ~_uc ’ : _ u t i -s  - 5 ) u n - ” i t ’  1- o c i - i n c -

c i , n -  l i -- s .  c-i n - i  and  ~‘ , i ,~~ u - cc .’ s e r v - t t i e - c -u - s n - r , u , t s , 91 sc - t ool  d i s t r i c t - s .

i t o  n - i t  ccc, c u t - j L t L T ’ I c t S , I ~~ v.,-r Ccc wsi-rv e c _ uc - v - n - h i s t r i c t s , - ‘ bc - i - - i t al

cts n - u r n -  t u cuth o r t ti c -s . 7 p c i -k c h i s t  i - b i t t  - 11 ‘n-feC n - u i ’ - - - i t e m

- 
, ~~~ - I l l : ‘ ii ~~t c - n - c tS , 5 c,!n ._u j r a c u ~,- i -  - I m i c t c s , an d  .1 fire c r c - -c - i n - ti c - n

- - I f t I n - -  b c - ;  i n - c  p - u_ un ot  u r n c - r u , i ’.-- c - u n - c ,  ‘ - b e- su c c e s s  n - u n -  1’.- ic_up li-—

— - L - 
~‘ .‘ ru -cr c . c u t  a c-ri : c-s m - c - n - n - - i -c . 1  n- . -c t i _ u -  V -s: ’ - , n ,  z

S - ci.. in-

m u ~,
,, ‘c-n - t I l t  c e , i  - u - t a - s  i n  t i n - c - bas in , t h e  n - i v t ’

n- - tc~ ,, - ‘ - ‘ u  c - x n - u i u i j n - l e  c i ’ i ~ t s t ) i p .  To av o i d  wa

n - c ‘ ut 1011 i c c  i - i i ’i f l h i _ u k  c n - I t c .  t tj s t , . - -u - ru -.rc-n c - v d - c-c , ‘
~~, u t  - t i _ u i - v  hove

.L 1Y .rc - c - c t e ’ c I  tI n - - i - un ,c t - ice -- ’ t Re.’ iucici ~ Pl t nnn - ng Conu_uiissc -n . Ttn - i s

.1 u t y  h u ts t }c , - u t . t l t u - r i t y  t o  r e - n - - n - c -  ‘ tan s  ~ .uc h , in t n- a - c  cu idu , : - - t i i i

e , -~ . - ‘ ‘ d i e _ u t~~ hc c ;m r -c w i l l  I - . - in ce _ u - c r i n - c’ c- v n - n - m the - - c  e sc ’ n - t  an . l  ‘ - t n - u n -

- ,  ‘:I u~ , ‘ I t . -  (
~~‘ c _ u u c - n - m s s i c c u’i a - - i l l  1c nc -p c-re p laits t .  b e s t  pri ’c’ -u - e ’  l b  - n - u . -  a l t i - ,  ~ -c

.- r cl e - r - I c 1 cohc\’ ,’c’c i ’ -u t . -~~. - r t , c c - c 1 c o r f  t v .  c i i i ’  1 - u t c y ,  c-n i l  n -” co ’_ u omv In  t ! - t ’  ar oc e ss

- ‘I l e  ‘ c -‘c c! c s-t _ ut a c n - l ~- e-i’ co rua j a- . u n - u -  of 1. 1cc . u , ’~ ’ l - ’”i . “he C —uTn-- 1~~s lc c rt ~ j t’ , -~

c c i  ‘n - u m - r n - i h i t ’ r ’ f u i p ol -
- 1 . - ri - ’, - ‘.t c t i c c  tr ot . n- .c-c uit -
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I ,j nt _ uii ’ m. n - c t u u c u  in ci d uln - t ion f e  v n - t r i o u s  r e s o u r c e — r e l a t e d  a d v i s o r y  coUUf l i t t Cn - c ’ s .

our 0 1 t n - c - c -  f iv e  c O e , - f l t l C S  ~ave -adopt ed a land -us e p l an , hut  to  dat 9  none has

- n - i n -  n - n z n - i . -m . n t e u b  by zon h c_ u cc ordinc-nc €- s to insure ohtainin ’c tuc - e des !red

- - c - - , ‘- -nu n - _ u t .  ~ c _ ut j l - n - i c c - l u  . cc t i o n  i s  c i n c h - i - t ak e n , the s u c c e s s f u l  achievement

- uil t i’n - : t -  c - t on t i a l  off -r u- - I by b a s i n  - ‘ c- v. - l o pment  can n o t  be a s s u r e d .

occr~a tn -s - or u s  cc cr r . r n - t 1 - u’ -: t r i n cu a i i  - l i - i ’  p lan  fo r  J e f f e r s o n  County

- ‘h ii! - c - b~ c i a nn i c t - -ci c- ,- i t h i n  t i c -.- n u - ’ -.t two yn --cirs . To supp lement the

cc n- ‘c-n- cc - i _ u P n - b  _u- . , t  nr and Ia n_ ui ~ieve l~ “ -n - ’ - - c - t  , th e Cotim’dss ion n t i s t  i n c r e a s e  its

‘ . c r t  t o  ‘ _u i’c - ,un e&- the c-mm - - 
‘ S - -n v i  :‘ ccn - c cc i ’ -n t  and public serv i ce r . This should

-
~ n - I’i c ’ c i l v  int ’l _ui - I c - :  tIn - c r ehabi l it -ution of stri p-mines; con~ roI of urban

c - r i - --, _uc-n - , con so l i da t i o n and improc’- rce’- n - _ u r of such county  c-nd m u n i c i r a l  f u n c t i o n s

S ( , _ u  n - c - n . hya ’m t i , road n e t .  si-wage and refuse treatment; ~ind most i rul l-er-

- 
~~ n’ , :uitiu’; of the arc-c-c ’ s - c-i:-: structure and local governmental services .

, _ u n - n - t e i t t c - t j o n. in ordi’-r to imp lement the objectives of the bc-sin

- t - n i t  c i i  i~ ’ v c - 1 s  of ‘ ,— )n-F - deral governmental e n t i t i e s  shou ld  he regarded

, c-~ 1 ‘o - s c - on s c  ‘c .  fl - cause  of i t s  r e s p o n s i b i l i t y  fo r  control of intr o-

-t t~ ‘n-~’ :’c-;am c - I c  l i t y  i c _ u  
- i t s  d e c - i c - c r c - c t  c otu - sni t tment  for development of tourism

, ‘d r e - c - i - c a t i o n, r h -  ~~t a r c n -  ot ’ Illinois has a vested interest requiring its

- i -  i p c .t , ion . ric i - c u t  he r i c- g i l  - -mi t i t v  i s  a conservancy d i s t r i c t  c -in - ich , by

t ’  - ca ct i r  of i t s  c h a r t -  i~ has c-r-s te d interest in the preservation and

c ’ onS crVclti-’ fl of th.- l and c-nil w -_ u t- - r - r e l _ u c t e d  resou rc es . T h i s  u s u a l l y i n c - .sI- , i’s

l ood ~onr t I , ‘ I r a i n a c e - - and pr -c - n -N ation of wild lif e environment. There

- S - I i a t r i c t ’ c  i c c - - a l l y  e s t a b l i i ’- h u a - _ u t  i n  t i t e  b a s i n .  They are: Rend 1~~k u n -

i - -. n - y  1)i strict , thc- K i nk ai c i— I c -ci d Cru-e- k Con sc ’rv c-u ic cv Di strict , c-nd

‘ ; m l i : t ~- ‘.~ e 1 J - - ’, - Consc- rv c -n c’ v D i s t r i c t .  t! n f o u ’ t u u n , - e t , - l v ,  th e  l ega l  h o u n d ar u e s
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- . - r ,, c h_u i ’c n - u I  (FtC n - c - c _ u t ;  , c c c n ‘h e  b , c s i n ’ s ( c - L a  I - r - - i i n a g c -  a r ea .  To ot t - ,

- I c  ~ i _ u c r i  u t c u  - . - c _u e i ’ c ’ t , ’cl c - H u r t  t o u c iult ’ nta- _ ut- c -Op t’ t i  n-’ p 1 - i - c n n - r c a -  - iii

,oi n- c - o u r c-mi :g .  I t u  - t e n t  j 0 n -  c - e r i c - c  ‘ ‘ o r a l  - ‘ r t h u u a c , - -cc c ,’- rc i -  i~~ t ,j

j c -v . P t n - c a - r e ”  n - i n s t  hc -  c - - i  ‘u,nuute d u r o~c r c-Iiru cn- , p n - t n t i c - c I : c n I y  b r i  L u - n -  - of

- n - u _ u c ’ n sb ’ u i  - -a n - n -  0 c - r u t  i o n s  ‘in-i uu i , - i i i _u t e n a n c c ’ . l b  a l l y ,  tn - c - c - plan o i n - n - ’ n - - r i n - ’ ; u - —

n - c u  - c -  l u n d  t t - u - n - u t n _ u e n t , c - n i  c -c’. ’ u-cc n- -‘ m c c i  - l r n - i i n o i -, - , l ends  i t s c - l f  ti, ci c - c - s i n —

- I. ,- c a c _ u s . - i - \- i c _ u c’v i s t r i , ct  ‘i . - - - r  t ic_u .  i,’c t c -i c - r n -, , u k 4 c’ci ~ n - cu _ u e x n - -c : u n i . - d  c tu c - c I c o on i ’b ~ i _ u c - i t c

u, i n - c i t  ct ’ c ulu- r i ci t ic n - n L c ’  the l e e , ’  I - ;t ~~tr ’ , _u, ’ _ u i l i  o ic - c a v a l u u h l e  su n - - c h ic -cent

t o  - n - c  c - b c - t v  strc ,u ct n - c r  in  : n - r o v i d i t i p  t o t a l  u. n - r i - i c e  c-c ru d c-I - ’n-c elor n - cc c - iut ’.

- , , pt .c-i i - u o~ ’ ’n - n -pc, -F N ’: S

S _ u u l ’ u , i - _ u _ u _ u i ,’ , c t , t o  ci ” c - l J n - u t j o f l  of t n - i c  b c - u i - i n  p I u c r , ic-ga ! efforts w i l l  hi”

-
- t i _ u  i a - S n - i c - _ I ’  t c c -  c .)i’_ I t c c c l i i _ u c u  a t u a i n n w - n - c t  eu ’uch c’ont’ r i u l  of t h € ’  J - c - s i n ’ s

$ - r C . . S.  T h e’- ~~i . c n  of i n u _ u u i - occ c- r u _ u c- f l t  w i l l ,  a l f i ’- c t t i e  c v d i ’ u c i o g i c  arc-i h - ’Pr a i n - i c

‘ - ‘ - u _ u  ‘ n- t i c - c -  - o S l f l  l int !  i u i ’ c t n - l J’ l u - p c i  c _ u t  t o  t h c  c o u n t ie s ’ use  ~ 1a n-;. , e l i e - ’t t h e

a- r n - _ I n c - n - ,  - .t 1 - t i - _ u F
~- r e ’ -r n - c j i -i - ts n - cn d t b u _ u n - h i s ’ ”  i c - s  it :  t i , - c u r -  i .  E 1 t ’c r t s  w i l n -

‘ n - , .~~- n - c_u ic’,:r ’-  t n - c t  cc- n - c  t l’u e  I I o O - I — t c l o r  i n - n - a - s t c - c c ,  t i n - c -  n

- ccc i s- O c t  t :r c ,u t j o_ u_ u - u _ u i - i  use’- ol  t he  (loot!  p l a in is  n - i - - c - - c - u _ u t  c - I  i~ri it i s m en -d e l

t n - ,  e ’ u_u ,w t n - c  ‘1 nd i - u n - I c c i -  - -n - n - c t - c _ u t  of t n - - go I 1 orv 7. n - ’ l i f l~~ ttlea Sutr e,-c n- to ~~- c c - u -

- r -  t t _ u r h i s c r i r n n - u c - n - r e -  c u u c m o n - u c h i n - _ u - - ’ t c - I  t h c -  f i n - u n -cl - i ~ m i n ~~. ~n- uc n - n - it n - r u ,  I i ” , in- un

-‘ 
I c i -  - c _ u  h i t - v t - c l  t i n - - c  u g h l i i i -  c n - o c c 1 - c - r a t i v i -  c - c u d - . u ’ r h j c _ u n - u t e -n- l c - f l  cots oh ti_ u i_u 10_ u ,e l

- .1 i n - t i n S  a n _ u i  Ut.- - - n - i t t  ic-g . ‘r u . -  d e v c - 1 . _ u _ u - ’ r u c ’ i’,t  cc l n - c f l o o d  con ’ m l  i - _ n- C ‘n-_u_u

u n - c c - S  c-om~ u’ i t c-ra in - iv.- “ !c-inn i u’cg.c - it tu ,- n) tc j t i c - c-c-c - - - H 
~ fl m-i . -qu n- t -  I l ct, ’) - b  c, . u uu

‘‘ c _ u - S .  I I . -  g _ u n - - n-~ H i t’ i c _ u e c c ’ r s  h ui s hc’ ’n d e s i c - u c c -’ ed i n  t sp_ _ I n - i c c - ‘ 0 (‘ ..-c g,r , .sirna l

u [si n - i t i on as t h e ’’ F m - - i c - r n - u i agenc y r u ’ s p o n s i b l e  Ic -_ u ’ , c _ u ; s j s t j n y  t h e  i O _ I_ , i l c_ u-: v t - r n - u —

-n - _ I a- us. itc - csi - ’ I on a coop r e t  i ve  ‘ t  n - c t . -  i ocr-crc , thc ~- C-c- u- c- c , Suu - v’ i - -n- t i c - I

c-n - e l _ I s  t h u  f l o o d  p i n - c m u c r ’ m ’ t c - i t c h  u I u ke s t he ‘ - c - - c - n - - c i j i c ,  ~
- u p - i  f r - q u c- r R- ’~- n -  t u i d u  - s

I c- n- -



-cc ,’ t— ’-- c u v  to c, ‘ - - t  - ‘ - I  i sh  t i t i -  ( i c - i l d r- u i ,- , p o t e n t i a l  f l o o d  h u - i g h t s  and t i c - c ’

- - _ u ( oh u n - , , ’ - t , i -’ u _u l u _ u v i - l y - - c i .  h u n - n - _ u i n i ’ o r r c n - t  j u c i c- j~ p r r c ’ ,n- n- u e d  t o  ‘ u i _ui i o c a n -

r e S t S  iii ~ s t , i b ~ sIc - in c r ights— n t—w ow lines . St , t i - n - ’ n - c l  c - I n -  u r n - inn - _I l i p - c , c - c _u r n -

-
‘ n - c - u s .  ‘ , ‘ n-’ u r  t h i n s .  Thc- i - r - n - c t - -r  F ev t Ph n cc i n g c- ’ n -cn - ’_ um is sion and c:~n- c n tiu - s

c ’u ’d n - n - ti u n - , ’  t h i s  - r o a n - r n - u r n -  icc i m p l e m e n t in g  t i n - c - _ u t  z o n in -i- or d i n a n c e s .  n - I n - c

F , c - n - c o i s  S t - ’ t c  1c ’g i c F c -’t t t i m - ’ h - i s g iven  t h e  Pc ‘ - i c ’ t n - u _ u i - c i t  of P u b l i c  H n - c -  I t h  t ’ , u ’

- - S 0 c c - n - n - c O n - i  ‘ t ~ -c - i  ~ t c - i h l n - -- h i n g i’ c - n - ,c ’u n - - n - cb lc ’  c -c t  c u _ u n - l a r d s  of n - - u i - i t ’,’ 0 1 t I n - - i n t r o —

- t n - ’  - - n - t ins.  ‘l ’!’n - c - s&’ s t a n d a r d s  n - i r e  c on s i s~ - - u_u t  w i t c h  the  c s . - o f  t hose  c- :atc-rs

d i r _ u , n- l i e  c i s , - i n  c - c a r r y i n g  aw ay  th i -  c-- cu r er— n - i - n c - -  v a s t  c- l r c - d , c t  s . [hi S t a t e

u , - u _ u t v j —  u r c ’ , -cc - t ’ l v  in ’- :oi~ - n- -d in  e st a b l i s h i ni , :  t n - n - , Se - n - t , m u i n - l , i r ’ l s  cnd h a s

n- S c - i  r - - - , n - , - m L  i on -c - c t n - n - r u - c c -c-  t i n - u ’ - Ill ino i s Water S- u nit c - r v  flc” ,ei d. In a d d i —

t c t I n - - u  r -  c c i i i  h _ u -  r _ u ’ q u i r  1 c I n - : t n g c - s in thu ,-u t c - t c- ’ s i n- c - c s -I e n - -~u l i n g  w i t h

c - I r - i  - t s .  The  t ’ i4 i t ‘ h  t b ,  I : u  n - - c - n i - i -  to unreguLt- -ui u _ u-n - i- of w a t e r  c u s s —

i _ u _ u , :  t h r o u o h  h:s iands will have tn -  be n i - c - v a l u a t € - d  to r i ’ cuc - g nn - ze soc i t y ’ s

r - cI  - ci n - _ u - ’ • one i- c - .

5~ 
‘ -

~ 

- -
-

— , r t  I c  — - ‘ i  i c c _ u _ u  d u r i n g  t h e -  p l a n n i n g  e l i - c i t  p r i o r  to  c o n s t r u c t i o n

, ‘ ‘ n- n - , ’ c-u_uu’c-, nped n - - i c - crc w i l l  inv c - l ve all levels of governme u_u t . Ce r t a i n

I _ i c - i c - A l i t  cut , c. t I ‘mci  - c i u ”cr mn - u l  l v  n-i s u ; - n - r u u c n - d  by th e’- Federal c c - inc i _ u s , c - ru- required

e n -  t i n - c  c’ n - i l  gu ’,n - - n-’ n - i ’ ; , . - c_u t n - u i , u t _ u c - u _ u ( ’ j m c -s m s well as the c t a t c , . Th erc  f o l l o w s a

I 1 st  n - n -~ c oh :1 _ u - p L u n n a  n - ic  c - i c - L i o n s  and progr ams r e - c _ u u i r c - I from various ent it i _ I-s

l n v o ! v - - t I  i n  il’u e basin study.

a . S t a t e -  o f  I ! l i c a o i s .  C o r r t - c i ~ondence to datc - w ith the State of

I llino i s h- c s in ul ic ,mt c -d its satisfaction with the scope of planning

un ’ - rl c - k - n or t I n - c  b a s i n .  Prior t - c  c o n _ u n - t r c u c  t ion  of resc’rvoirs selected

for re-cr. ‘ i t  , C n-’ i ; c  I dc-vt lopment , th ( gree of S t a t e  p c r t i c  i n - i c - u t  ion , Ico th  lu _ u

cost - i , r i n g ( I  i i- - - t co- I i cu - icl o p e r a t i o n  of uup -c i f  Ic areas - s h _ u c c u  ld be det er-
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- -  , t  b~ - - i ’
n - cr - - v . :‘ _ u n - ’ c i i n - n - n - ,- , c t u ’ m  o r - ’ -- b t n - , i ic -c- d f r o m  - c - t l c c r  ( l o c n - n - l )  e n t i t  i c - s .

- 
- -c- c - _ ut i n i l- c c - I t  , - ‘ I  il _ u n-c t n - b c ’ Dn - ’ I _ u . u r t m e n t  of Con ’-c i, - r v a t i o n  c - i l l  p c - c r t i c i p n - u i c

- cc ’ c - - ’n-’ n- - l , c n - - i n - _ u ,’ u _ u t  c -tnd t h t c ’  ol ’d ’r ,ut ion 01 s e l c  c t e d  r € - s - , - r v e i  r i _ u . L in den  a

c i’  ‘ n- I n - i - i _ u S j ’ -,’~ ‘ n- r n - - c - r n - t i n , - n - t i n - r a t  i n - i c -  o t  t h e S ’ p r o j e c t s  rese r - ;- -  i rs  w o t u i c  he sc-c t u-- lU t e

• t!’c- ‘r  e x i s t  i n n - n -  i - - n - s  in Kink c - ci id ‘mr : d Rend Lake and G i a n t  C i t ’  S t a t e  P c - _ u . k .

c n-_ c r i - c c  u _ ut ccl P u b l i c  i i c - c - _ u l t l i  s i c u c : i l d  --i t’ - u h l l s h  m o n i t o r i n g  and g a g i n g

- ‘ n - n - u n -, t o  r . c - o r n - ! i n c - ct t i _ u - -  i c - - - — f l o w  r c - 1 i - ase s  in  t h e  i n t e r e s t  of low—

- 
- - ‘in- - n - n - n - c - r i - c - n t - c t  i on  for n - c a t e r  c - i c c - l u  Lv  c o n t r o l  and base ’- flow c c - a  i _ u ’ t -  n - c-_un -  e.

A m o n i t o r i n --c u-- s vS te t t i  is re - -ti n - m t- -cu tc) insurc - a g u i n s t  f u t u r e  q u a l i ty  d e g r a d a t i o n

- - s t r c - t c c - .

- . - r n -  , u t - r  ~~~~~
‘ c - c  n- onji Plc -innin g Coomissioun- . I t  is antici pated

m l  ‘ ‘ c -n u n - i t  i c ’ s , t l ’ n - c’ u - c i c - n - ;  t he  - o_u_uc_u’c_u i sn-n on , shou l d p l ay  a p r - - c i o m i n ’m n t  p l a n n i n g  r o n - c

- n- t ’  - -  b c - s i n .  I t  s h o u l d  be rc ’ c ; ’ c i r i s i b l c ’  for  n - c - i - e n - n - r a t i o n  of -i b c -s  i n — c - i d e

sn - - r - I - -u i _ u In - c r r - - r -  n - u t i o n a l  l eve l  -n --c --n t w i t h  s p e c i a l  emp h a s i s  on l i p - dc

- - c r c - c - n - u n - r u ng the prn -’pose d p r oj c - c t s . Tb.- master plan l u ~cr r n -  r at i o n  v - i l l  then

- ,u n- h - u _ u n - - r u t -  cl h_ u- t h e  co n ,- c t r cic tion u - c-n --n cjes under norma l agency requir ments.

- n - ,. ‘ c i i i ic - in - , i t  su , o u l d  ht ’ n - id ~ 1 n - c - i ’  c m - c l c o u u _ u m i t t e u -  to e s t a b l i s h  a d e t a i l ed  work p l a n

t c~r I l- c - recreational corridors. This c oim’nittn-’e should be composed of rc_uen-nbers

n - c  n- ih~ u cir - c m - - c  n - - f c - n - n - n -  c b c n - c n- ’ R c - c r u - a t i o n , Corps of E ng i n e e r s , Soi l Con s~~ ~- at 1c- ’ n  Se r v i c e ,

V . S .  ‘ n - c r - c t  S.c-r i c e , V . S. F i s h  an _ ut  Wi l d l i f e - S. - r v i c c , and the’ S t a t - - Cons~~~-. a c i on

)el’ n -’mrtrru .,’flt . Su b s e q u e n t  i c c  c c c - c c p l c _ u t  i o n  e n -  U t . - n - _ u n - c -s t  - i plan it c’ c l i i  h€- I - - :‘wn-’m i n - e d  bc the

( n - o r :  5 0 1 b - n - c -- i n - - u - s to  C oi n - c _ u r c- -cs ic r p o s s i b l e  c o s t — s t u a r i r u g under  P u b l i c  T ic ’

?~h- c’
~~ ~: u . I  h e -  i n t c g r , .t .  ‘ I  i n t o  t I _ ui~ ~i e’vc -1opm .-nt n-c- f thi- I r e s e rvo i r s  th ’t s u p p l e —

n - r i -n t  ‘ I - c -  gtrear u_ u ’ s i c - n- — f l o w .  Thc• C oin-ui_u i s s ion  s h o u l d  - r e p n - c r c - zo n i u _ u~ n - _ c r , h i n , u n  - ‘n-

c- c - - :  c i c cci  I , y  n - h e  c oun t  h e - s  c- cu .u u the r - s i u t e n t s .  These-  zoni  i _ u n - ,  o r d i n c i _ u c  es

_ u ; t t uu t l _ ui i n_ u’ lu - lu t i n - .  I le ’ cd p lc - i n  to  c u’ . - v c - c n - E  c-ny future encrcc ,e u cl’ n - ic-iit in t l u c

i c c - I  t o m ! end’; c - - l u Ich woui - ! n c - g u t  t h e -  rec’outmc-r ’- - !e ’’l improvement. F e d n -n- r c - c anti
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- t n - t i n -  c o o n - - n- r u t  ivec-  n - c a p  in 1c - n-”- _ u ’ o g r ’-ums s h o u l d  he used to fo rmula te  an ac t ion

r u -_ u - c n - e u n - -  t o  c c _ u n - n -  c c c l  ‘ n c -  i on  ‘md s e d i m e n t  t r a u _ u s in -- n  and  be i n t e g r a t e d  in to

i ts l , m d - n - u s n -  n - _ u i , m n s . Furtn - ,--rmorc , a s s i s t a n c e  from the  S L a t e  and U. S.

b e n -c- - st ~c - r v i c e  should  be o b t a i n e d  in p l a n n i n g  and r e h a b i l i t a t i n g  t h e  s t r i p-

n- n-u i _ u n - c  n - i r i s .

c. Conservancy districts. Consideration should be given to :either

‘- - n -  n -nc !in g “ I n - c -  b o u r u c l , n - r i ’ s  of the existing three conservancy districts to

i-ccluc i e c - I l  lands w i t h i n  the  b a s i n  and j o i n t l y  evo lv ing  a concer ted act ion

‘ c - ’ c - c - _ u ; o r  c o m b i n i n g  i n t o  one d i s t r i c t  to  ac t  as cc - c - sponsor  c :t h  the  S t a t e

o n -  I l l i n o i s  i -n - - r  t i _ ut -  r ec oimc -_u c-n c l e c-d n - r o~ e c t s .  This  mi ght  bes t  be done wi th

State - , _ uu i n - l ,- ,ncc , s i n c e  r e v i s i o n s  in c h a r t e rs  a n d/ o r  S ta t e  laws would be r e q u i r e d .
t i n - c-re should be

[ it ’ , - r w i _ u - . c- d e f i n i t e  conuu_ui tn_ uent to  the  progr am-u s of the  Soil  Conse rva t ion

Sc r , ’i c  c n n - I  n - l u , -  Corps  of Eng inee r s . This conu-nitment would encompass project( ’s)

c , nc  “ s i c - i p  and o p e r a t i o n  and m a i n t e n a n c e  and tend to supplement the counties ’

u l a i _ u t c  t c c n-. [ ‘ n - c - ; in - n - _ u.

n - I .  b a t  i n - - n -  c u b  P , m r n - n -  Service~ The N a t i o n a l  Pa rk  Serv ice  s h o u l d , in

LO0 - ~r~~- n -,-,- i t } n -  t he  G r e - a t - -c [cyn -_ u t Reg ional Planninu - C ot u u n i s s i o n , expand

i _ u  s t - I  m c ’  c l i i i  c - i l l  t i c ,  r t ’n u a i n i n g  a r c h a . o i o g i c al  c - m ru d h i s t o r i c a l

, r t l h , , t s  w i t h i n  t he  b a s i n .  The s t u d y should be more than  arc inventory ,

and contain recotuuuendations as to  s p e c i f i c  development , land p a r c e l s , and

costs re-quir ed for integration Into the recreational master p lan.

c .  Forest service. The Forest Service should assist the Planning

Comm ission In formulating a planting program for both the recreational corri-

dors c-nd t b -  r e h a b i l i t a t i o n  of the strip-mines. In addition , Its program

b o r  , u c r l u i r i u ) g  p r i v a t e -  in-holdin g within the boundaries of the Shawnee

‘~.mtIo nc-l Forest should he expanded to supplement the reco~riended re- n- -re ’ation al
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ci cvc ’ l c_ u c- _ u c - i ’ u u t  s.  ‘Ice in - m u _ u i _ u n -  c o n t i g u o u s  t o  the  p r o j e c t  r e q ui r e m e n t s  of re s e r v o i r

- n - nd n- u-  n - i  c , t r t  of  t i c , -  r - , c -r e - u t  i ona l  c o r r i d o r  in the  c c - c - e r  27 m i l e s  of t h e

iT u_ u M cc ulcl- n- s h o u l d  he p u r c h a s e d  to enhance  Lice c - e s t h e t i c  and e c o l o gi c a l

c-nv i r o n men t

I .  Bureau  of Outdoor R e c r e a t i o n .  The Bureau  of Outdoor  R e c r e a t i o n

s i c c ’ c i l d  - -n i- n -- c - v e r y  c l o s e ly w i t h  t h e  R e g i o n a l P l a n n i n g  Cou _ u’ni _ ui ss i on a n d  t I n - c ’

S I n - n - I c ,  S t u d _u c o o p e r a t i v e  work w i l l  i n s u r e  t h a t  t h e  r e c r e a t i o n a l  d c — c l o p m e nt s

- - u _ u t a i n ~~d i n  t i _ un -’ o m c - c t e r  p l a n  w i l l  s u p p l e m e n t  the  S t a t c -  approved  r e c r e a ti o n a l

c - i c - cn of develop ’c . - n t .  I n  p a r t i c u l a r , i t  s h o u l d  g i v e  s p e c i a l  g u id a n c e in  th u - c

n - i n c - i  s u - l e c t i o n  and d c - t n - c - r u i n a t i o n  of  the  a cr e a g e  and d e s i g n  c r i t e r i a  r e q u i r e d

‘ or deve lo pment  of t h e  r e cr e a t i o n a l  c o r r i d o r . The a gen cy  a lso  should work

v . - n -’v c l o s ely  w i t }c  th ec-  -; c - c - n s t r u c t i o n  agc - u _ u c i e s  i n  e s t a b l i s hin c  t h e  mas t er p l an  f o r

nc- sc- rv c ’ir recreation -i l developments.

g. U. S. Fish and L.’ i ld iif e Service.

The U. S. Fish and W ild l i f e -  Service has c- y ; - r u-ss ed concern for the presn--r-

-n--c -Lion of the w Il n - t l i f u ,- h a b i t a t  n - ì u _ u c I  t he  nc-ed to  improve  t h e  s t r _ u - a m  eco lo oc - .

The U. S. Fish -n-nd Wi l dlife should c-ic-i-k vc ’rv closel y w ith the local Flanninc

i or_urn -i ssion c-in _ ui State- In tin-c ’ c-stc -b li s ln -mc n t of the recreational corridors .

n any land rc-quired for mitigation could properl y be incorporated

in tn - n - c -  Conuun -ission’s plan of devel opm et_ ut . In addition , the .gencv shon-u l ci

i r k w i t h  t l u - - c o n s t r u c t i o n  a g e n c i e s  in ‘ c t . u b l i s i i i n g  the master plans for

- I ’ v e  l o p m en t  of t i e  r ec r e a t i o n a l  r e s e r v o i r s .

h .  C o n s t r u ct i o n  agenc ies .  Due to  t h e  special (system) h y d r a u l i c

considerations , i t  Is i m p e r c --i t i v -  t h a t  t he  two c o n s t r u c t i o n  agenc ies  _ u - r o n - ’ e r i y

- In - c - s e ’ and c oordinat e t i c - -ir In-reconstruc t ion planning activitie s. Both
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- .~~. c c - t i e - s  s I - c c - i i i d  work wi ry closel y wit i_ u local agencies to insure tn - -at the

r - ‘ cc - c - i c -‘ I - -ruc ls - ‘n. n- n - mcI j oin- j_ urc ’gr c-cc s n - u r n - i n st it uute u b be u ore c o n s t r u c t i o n  is

n- be - ’ t , c l u - ’n .  i t  cit c - n - l i  ‘ - c c u - - ,s i i c - l e .  t n - n - n -- S t a t e  s i_ uou l d  h. r e g n - u r d e d  n - c s t I e  p r i s c n --

sn -’ ccnc ,n - for t n - n - c, ’ multi ple—purpos e projects. While these reservoirs essen—

t i u l ’ iv  s ct j sf\- local needs, they are nonetheless responsiv e- to the State

in - . c c - i - - n - tm dc-n rc- s i c r ’  - st-chlish m ent of tourism and recreational industry

in- ru , ; , n - t cn - ern I l l i n o i s - u n - c d  maintenance of intrastate str c- c c cn - quality. Before

c-c t e c -  r n - - t e r n - L i o n  s” ou’c-Ig e is provided , commitments Ic-or ’ the same local

c c - o n s c r n - - h i p s l_ u o u l d  he o b t c -_ u i n e d  b y bo th  a g e n c i e s .  I f  t h i s  f a i l s , t h e n  the

n- cu I t  - - n - t O n - c -i-n- c ’  r c s~ r v i ’c i r s  s h o l d  be r i c - c - i n c - il y zed, w i th  s tor - ig- , - ded c a t e d  t o

r I  cod c o r t r n - .c I  d e f u ’ r r c - d  and re-ull ocat ed to recreation until sc~n - c h  t ime as

lL c~~n - n - l in ’ - r c c t s  c - _ u n - c -  c - in - c t the  t i - r u _ u .s of l o c a l  sponsorsh ip .
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SECTION XII - DISCUSSI ON AND CONCI n- IONS

5t’, , GENE RA l

In e v a l u a t i n c  t i _ u c ’  bas in  needs , three factors affected the ana ly s is:

t i m t c , ar ea , and economic r e o r i e n t a t i o n .  Time was the  f a c t o r  in ident i fy-

jO in - tin -c short-term and long-term needs ; area , or the geograp hic d i s p e r s a l

o f  t i u u -  v a r ious  needs , was a factor that led to the decision tha t an ana ly t  i-

c c - I  d i v i s i o n  for  each of tb n - e main watersheds was the  only p r a c t i c a l approach ,

c-nd economic reorientation was a concept recognizing the need to assist the

statc ’ and the five counties in planning the reorientation of the arc- cc ’s

u’conomic base. In defining the resource p lanning and ultimate development

required , a three-fold objective was established: to help in providing

t n - i c  n e c e s s a r y  land and water development needed to sustain the p r o j e n - t c ’ n- ’i

economic growth; to encourage the preservation and enhancement of the area ’s

na t ura l environment ; and to assist in develop ing a f ra mework for soc ia l

(ie ’Veli )pi_uceflt , s t r e s s i n - n - 1~ the w e l l - b ein g  of the peop le so t h a t  the growth and

living conditions will be beneficia l to all . Pl ann ing for these ob jectives

i n v o l v e d  ba lanc ing  the  d i s t r i b u t i o n  of r e sou rce  development to assure that

a l l  parts of the basin will share’ in the projected socio-economic growth .

Towards t h is end , the land-us e p lan prepared by the Greater Egypt Planning

C o m m i s s i o n  was used as a basic guideline . As part of the p lann ing e f f o r t

to re-orient the economic structure , partic ular emp hasis was p laced on the

c-cn-hancem ent of the agricultura l industry and the establishment of an adequate

base for development of a tourism and recreationa l industry . However , t o

insure the success of this basin plan requires the partici pation at all

poll ti n - c - m l levels. ParticipatIon on - Stat , - , counties , and loca l residents n - n
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cre needed to

c n - n - . p lement the  recommended land treatment measures and the multi-resource

d evn - - l cc - pccc e n t s . Ob ta inmen t  of the c - n - g r i c u l t u r a l  enhancement  cannot  he a piece-

n-c-eal aff -cir , and to insure proper results requires total resource management .

To cn n - - e n r a g e -  e s t ab l i shmen t  of the tourism indus try , selection of reservoirs

and comp lete deve lopment of the recreationa l facilities will be required if

the basin is to secure a new and vibrant input to the economic structure.

57. ECONOMIC CONSIDERATIONS

Wh ile this report has concentrated on the development of the, area ’s

water and land resources , the p lanning entities in the bas in should be

cautioned as regards the need to control certain economic factors . The

p r o je c t ed growth indicated for the demographic and economic deve lopment of

the basin and the service area must be tempered with a realization of the

r n - - ed  to c c n t r o l  this phase of i npu t .  There are factors which could easily

alter the evolution of the basin ’s ec onomy , causing substant ia l , long-run

d- - ’c - in - ition s fr -n , ti e- dep icted norm . These factors specifica l ly involve the

basin ’s av ;c i lau cl e labor supp ly and its present indus i cial mix. Tiuc- entire

S ’ i i t h n -”r u c  I l l i n o i s  l a b o r  u n - t u i k e t  is d o m i n a t e d  by l ecu and semi-skilled labor ,

,c~~d t i c ’  Big M uddy Basin is no exception . Exclud i ng agricultur i- , unanufactur-

ing and services are the key industria l employers , which have certain employ-

n - c - c -n t  characteristics that should be recognized. The manufacturing firms

now entering the basin are geruerce l ly small , assembly- type operations , while

t h e  servic e industries are often seasona l and offer only part -tin_ut emp loy-

ment . This s i tua t ion is one of the pred om ina n t ca uses i c f  a be low-average

per c a p it a income wh ich , in turn , acts as a cons t raint on the economic

acceleration. Within this framework , a lover midd l.-iruc oun. society evolves
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with a resultant lower tax base , b o t h  individua l and corporate. These

n - a c t o r s  t i n - e n  1 i cuit : t he  m u n i c i p a l services  t i c - i t can hi- offered to tl c r , c ~ i—

n t s  c - end s- ’_ u ” c -- - t o  attract future’ industry . In addition , the qu al i e y of

svr v i c e s  p r o v i d e d  the public by scho o ls , hosp i t a ls , roads , and u t i l i t i e s

c c -com e ’ commensura te  w i t h  t b n - e s t a n d a r d  of living in the basin. The economic

s t u d y assumed tha t this extreme condition will not continue ; hut  tha t a

r ea listic approac i_u to land use and eurban p lanning will he provided by the

t i c - ic- r o p r i a t e ,- S t a t e  and b c - c - 1 agencies . W h a t  w i l l  be needed w i l l  he a coordi-

c - c - i t e d  e f f o r t  to con t ro l  a l l  a s p e c t s  of economic g r o w t h , i . e . ,  land , labor ,

and  cap i t a l .  The re -  is an ab undance  of u n s k i l l ed  l abor  in S o uc - t h e r n  I l l i n o i s

wh i,ch must he trained. Skilled labor must he cr~ c-t ed , not on ly  f - c r persona l

benefit but as a base to attract new types of industry . labor mtst be pre-

pared to supp ly the skills necessary to satisfy the demands of various in-

dustries. If the economic base structure is to be enhanced , the p lanning

ent ities must identify the type of industry tin -a t will improve the economic

ic c -c - c -; and then provide adequate training of labor to serve these types n-c-f

industries. The industria l emp loyers mus t he sc - Ic - cted on the basis of tw,c

c r i t e r i a : f i r s t , as a user  of t h e -  basin ’s labor skills; and second , on their

potentia l contribution to the balance of payment n - c f the area . This last

crit e ria is the mos t critical . Typica l of most undeveloped areas , the

i n - n - n - c i t e d  amount  of m a n u f a c t u r i ng  ind i i s  r i ens found in the n- i rca se ldom crcmp 1 n-- -

m e -n t  e- c - c ch other ’s deuiiands . Usually the industries c-i re 1 - -u’ced to  c c i c t a  in t h e i r

raw material or semi-finished products from outside the basin , caus i ng a net

loss ttf revenue to the area. Basin assemb l y p lants purchase c o m p u c c u e n t s  f r o m

St. Louis , rep lace m acin-inc parts in Chicago , and s h i p  t h e i r  I inished produ ct_u~

- c i t  of the basin by rail to in- distr ihu ul e -ut l - y  a m e tropolitan w in -ol.,nsa he r.
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~‘.hui 1e ~c i l  raw materials cannot logically be expected to be produced loca lly ,

c- c d e f in i t e  a t t n -- n - n - n - p t  sho u ld be made to p rov ide a t o t a l  rang e of serv i ces  in

t h e  basin. ‘l~hor- - the f in ished pr oducts are prod uced reg ional ly , the various

n - i n ns tha t manufacture tic -c components of a particular type of product should

- n- ’ - - n cou , c-rag ed to operate within the rc-gion . This means tin -at loca l entities

h u n - c c d t r y  ti inco rpora t e  as much of the  v e r t i c a l i n t e g r a t i o n  of a specific

industry and its functions as is possible;and concentrate on develop ing

industri al c- n- -rv ices for manufacturing industria l needs . This will contribute

t o  a self-sustaining economy and produce a net flow of income and a positive

ba lance of r v -n - un - n t  for  t i n - c  r eg ion .

5~c-, LOcAL COOPERATION

The ’ s p e c i f i c  d e f i n i t i o n  of the  institutiona l arrangements required for

i :n -pl - ’m ; r t c - t i o f l  of the various projects and programs included in the recom-

c-~- n - ded basin plan is to be accomplished in separate actions by the sponsor-

ing c - g e-un - cue s, i n  t h i s  case the  Corps of Eng inee r s  and the Soi l  Conse rva t ion

:‘ - -r \ i c e . Howe-er , since the Federal interests is h e a v i l y involved in the

firs ? p hase of t h e  p lan , presentation of current pollcy re lating to local

cooperation requirements for Federally authorized projects i.-~ cited below.

These general requirements ic r the types of project s considered and recom-

me nded a re  o u t l i n e d . It should be borne in mind tha t the specification of

the’ p r e c i s e  terms id local cooperation in any F e d e r a l l y  authorized project

or program is a prerc)gntive of Congress which authorizes the program. Hence ,

t l i ~ - requirements for loca l cooperation for any project or program which may

u l t i m a t e l y  he a u t h o r i z e d  by the Cc-ogress , may d~ t t e r  I rucr c the information

‘pre s e n t  - c l  h e r e i n .
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n - u .  Corps  ot  Engineers  r e s er v o i r s

(ii R n - - c r e a t i o n  and f i s h  and  w i l d L f e .  In a c co r d a n c e  w i t h  t h e

F e - d c -rn 1 Wc - t e r  P r o j e c t  R e c r e a t i o n  Act  a g r e n -- t o :  ( a )  a d m i n i s t e r  p r o j e c t  land

and w a t e r  a reas  for recr eation and f i s h  and wildlife preservation; (b) pay,

c o n t r i b u t e  in k i n d , or repay (which may be- t h r o u g h  user fees)  w i t h  i c c - n -  er e s t

n- )he -1c-al f o f  the separable first cost of the reservoir p r o j e c t  allocated to

r c - c r e a t  ion and f i s h  and w i l d l i f e  p r - - s n - - r v i t  ion; (c) pay all costs of mainte-

nance , operation , and rep lacement of recreation and fish and wildlife lands

c- in - cl t a c i l i t i e s ;  (d) a c q u i r e  necessa ry  w a t e r  r i g h t s .

(2)  W a t e r  q u a l i t y  control. (a) exercise to the full extent of

t l n - ’ i r  lega l c a p a h i l i t y  c o n t r o l  against remova l of stream flow i_un-ado available

fo r  wa t e r  q u a l i t y  c o n t r o l  purposes  u n t i l  it accomp lishes its purposes and

becomes a resource to the stream; (b) throug h a d e q u a t e  treatment or o t h e r  

tL c e ds of controlling wastes at its source , contribute to pollution control

in the- streams for which low-flow augmentation is provided ; (c) acquire all

nece s c-u ry w at e r  r i g h t s .

(3) Flood control. (a) p ru t t e- ~~t channels downstream of t b u ~’ res e ’r-

V(ci rs fr n - n - c-ncr oa c~n - c : u t - u i t  wh ich  would  a d v e r s e l y  a f f e c t  opera t ions  of the

: c - e - r v o i r ;  (b) a d e q u a te l y i n f o r m  a l l  a f f e c t  ~-d persons  at  least  annua l ly t h at

t l u .’ projects will not prov idi- comp lete flood p lcatection; (c) provide guidance

w u  t h  l e ade r sh ip In preventing unwise and une conomica l future development of

-‘ t i e  flood p lain areas by encourag ing prudent usc of flood proofing , land

ie’ t - c ul ation p lanning , co ec-ther flood p lain management techniques to reduce

tutur n -- flood losses ; (d) cooperate with the Corps of Engineers in pub lic

dis sen -min a tieen durin g the r e l e a s e - , a t  ie ’c- st c m ~, - e y ea r , of  t he  des ign c a p a c i t y

_ _ _ _  - -— - . 
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-
~~~~~ trou c t in - c  d a m s i t e s .  fh i s  u lew release serves the purpose(s) of stream flushing

the i n t c r e S t  c - i  p u i b l i r  h e a l t h  and y i su a l  p o l l u t i o n  and f o r  channe l  si ’,,bn r in

i n t e r e s t  of d i s c - c - - i c - r a g i n g  unwise  or unknown e n c r o a c h m e n t s .

h .  P i l e l i c  Law ~ee i l o o d  p r ev e n t i n - cru p r o g r a m s

Loc ,i l or g a n i z a t i o n s  w i l l  he requi red  to assume the following costs of

n - an -~t ; n - i L~~ng strccctura l works of improvement for which Federa l financia l

-~ si st an -_ uc e is provided for both reservoirs and cl-canne l improvements.

(1) The cost of acquiring la nd , easements , or rights-of-way for

- i i i  w o r k s  c c - f impro vemen t fo r purpo ses other than p ub l i c  fish and w i ld l ife

Ccr u - , cr n - -c - i t i o nn-i l d eV e lopmen t .

(.! ) A t least 50 percen t of the cos t of the land , easements , and

cj~n- i ‘ S~~ n- c f ~~ ,n-,e to be acquired for works of improvement for fi~~in - and wildlife

r n - - c r - - n - i t t  - c c -a l development .

( i )  The cost of acquiring water rights .

:4) TIce cos t of administering contracts on non-Federa l land.

(~~) The c o n s t r u c t i o n  cost a l l o c a t e d  to  purposes other than (a) flood

I r e  ;e’at ion , (h) the  a g r i c u l t u r a l  water management , and (c) public fish and

w l d l i f e c - r  recreationa l development .

(6) At least 50 percent of the construction cost allocated to

(a) the agricultural phas es of the conserva t ion , development , utilization ,

m d  d isposal of water , and (b) public fish and wi ldlife or recreationa l

J d e - v ~- i o p m e n t .

(7) The cost of engineerin g and other installation services

,c[ l ocate -cl to pu rposes u e t b u  i than (a)  flood preven tion , (b) the agricultura l

water deve lopment , and (c) p u ctc l ic fish and wildlife or recreationa l develop-

nn-e nt .
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(8) A t least 50 pc- r c- e- nt of the e-rn-gineering and other installation

s -c -vices r e q u i r n --d in connec t i on  w i t h  m inin _ u unu ba s i c  f a c i l i t i e s  fo r  pu 1 u~~rc

f i s hi end w ildl i fe or recreationa l dev en - cc 1 n- c u c - t

(9) Tin-c cost of c c p e r a t i n g  and  maintaini ng works of improvement on

u - n -Federa l land .

(10) An equitable part of the cost of operating and maintaining

w -rks ca i improvement  on F- - d c - r n  1 land in cuc -ns i d e r a t  ion of tin - ca  b - c - n c - f i t s  tha t

a c c r ue t - i n o n — F e d e r a l I c -n d .

~~u CONCLt SION S

The basin p lan cons ist s of 11 unul ti~-le-p urpos e reservoirs , f-c- U flood-

water retention p r o i c - i t s , a nd 1,017.6 mile-s of channe l improvement , t - - - : m n - c,~r
l’hese developments t o g ,  tic r with

n-~’L th l7~ m i l e s  cc - I river recreationa l corridors- th e. rehabilitat i on n-’~

s t r i p mine areas would provi d e the best  use  or c o m b i n a t i o n  of uses of c - n - a t e r

ac-id rel a ted land re-sources to meet all foreseeable short and long-torn needs.

projecu is economically and engineeringly feasible , both individu ally

an d  c - es c l i  its in t h e  basin p lan; and c-ach purpose served by tIn’ p r o h e c t s

is f u l l y  jus t :il i - -il. The projects re -corn-run-ended for construction under PI n - c - se- I

t o  mee t ti n-- i n - mc - u n - -d iat n - n - needs are consistent wit - the comprehensive p lan for

n - a s  ire cu -ye li c h e n - c - e On - , b c - tic from the State- and loca l p l a n n i n g  cominiss ion .  The

St ate recreationa l p lan and the  P l a n n i ng Commiss ion ’s land-use  and d - -vetioi--

in - ic - c - n - _u t  p l a n  u c - iv e- se rved as g u i d e - h u n - c ’s Ic - c t i n - c l  d e v e l c -j c - n - c - n - e - i n - t  . Insta ilat I n- er -

t h e t e a s e -  p l c -~ u c w i l l  p u c e . i c i c  t h e  n eces sa ry  [ r n - l o u t s  f o r  t t c e ’  w a t e r  and ercel

n- c - l a n -  c - c t  r n - c - c - - I s  required to  n - c e - c - t n -  t h e  primar y de mands for products c-e m - e l  ~~

Add i t  i - i n  re f the recommende- - e I recreationa l corrid or will comp lete t c i ,  -

1 7 7
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i nput for the socia l well-being of the area and the preservation of wildlife

~.ih i t i t.  While the recreationa l corridors are included in the basin plan,

the dctailed costs and fina l scope have not been established. A recommended

conct~pt and scope has been indicated as the basis for inclus ion in the basin

p l . in .  }io~ ev€ r , evaluation of the final scope and costs required for the

t u L t R l i z a t i o n  and insta llation by the Corps of Engineers has been deferred ,

‘~~~ect to preparation of a basin master  plan for recreation.
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SECTION XIII - RECOMMENDATIONS

60. RECOMMENDATIONS

The comprehensive basin p lan is

intended to serve as a flexible guide for future actions in planning

and implementing the development of the water-and land-related resources

of the Big Muddy River Basin. It is recommended that the following action

be taken at the Federal , State or local leve l as appropriate to implement

• this p lan.

a. Federal.

• (1) That the following projects and programs be imp lemented as

soon as practicable and in any event within the next 10 to 15 years.

TABLE 28

Reconinended project
Drainage Recreationa l

Reservoirs Channels Impro Corridors
Watershed Corps fSCS) (Miles) (Miles)

4-Lower Beaucoup Creek - - - - - - - 28.0
6-Upper Beaucoup Creek 1 - - - - - - - -

• 7-Crab Orchard Creek 1 3 108.8 - — -
8-Little Muddy River 1 3 - - - 47.0
10-Hurricane Creek - - 1 34.8 - - -
11-Lake & Pond Creek - - 2 112.2 - - -
12-Middle Fork Creek 1 10 210.6 - - -
13-Gun Creek - - 4 51.7 - - -
14-Upper Big Muddy River - - 13 120.3 - - -
15-Casey Fork Creek 1 12 140.2 - - -

Main Stem Big Muddy - -  - -  - - - 103.0

Total 5 48 778.6 178.0

(2) That upon completion of a basin-wide master plan for

recreational development, the river recreational corridors be incorporated

into the plan of development for the Corps reservoirs-- Rend Lake, No. 35

near DuQuoin and No. 34 on the Upper Beaucoup above Pinckneyvllle.
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*
(3) That planning for the U. S. Department of Agriculture

shcd ro jects provide for accelerated treatment of agricultural

nd ~or~ st ‘ands for improvements needed for watershed management .

(4) That all lands and water area designated for recreational

usace  be administered in accordance with the Federal Water Project

~~cr t i o n  Act .

(5 ’) That  app ropriate coordinating ac t iv i t i es  be undertaken with

the  S t a t e  to insu re protection of public heal th by establishing vector

~on t ro l  ~rog rams and providi ng adeq uate sanitary facilities at recreation

S. t~~s.

basin-wide
6) That more extensive archeological surveys be undertaken

by t~ ~
- ‘~~tional Park Service for the preser-

vation of areas unique in aesthetic , archeological , historical and scienti-

fic v a l u e ; m d  that the preservation of these areas be incorporated into

tht basin ’s naster plan for recreational development and the individual

~ro~e Lt ’ s plans where appropriate .

(7) That existing Federal-State cooperative forestry programs be

expanded particularly with purchase of inholdings contiguous to the reconinended

recreational developments and reservoirs where appropriate.

(8) That existing recreation areas be expanded in accordance

~ith experienced visitation patterns.

(9) That lands obtained for mitigation of wildlife losses be

licensed to respective State game and fish agencies.

- • (10) That current land management and conservation programs be

continued and expanded.
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(11) That full consideration be given during the preconstruction

planning by the construction agencies to the provision of facilities for

coTlecting hydrologic data.

(12) That this report of the coordinating committee be used as

a supporting document for authorization requests initiated by the construc-

tion agencies.

b. State.

(1) That a cooperative quality control program be instituted with

the sponsoring constructing agencies for those reservoirs providing low-flow

augmentation . The program would establish a monitering system to prevent

further degrading of stream quality.

(2) That in cooperation with the Greater Egypt Regional Planning

Commission institute a program to trace and identify the main erosion and

sediment problems . This is particularly needed in those watersheds where

development is recommended .

(3) That action be taken to review the existing laws, policies ,

and programs relating to the possible implementation of the plan of improve-

ment and modify where appropriate.

(4) That all practical measures be undertaken to control pollution

of the streams by adequate treatment or other methods to control wastes at

their sources.

c. Local.

(1) That a preparation of a master plan be undertaken by special

committee headed by the Greater Egypt Regional Planning Commission.

Particular emphaaia should be to establish the requirements relative to

creation of the recreational river corridors.
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(2) That local interests in cooperation with the State of Illinois

institute measures to rehabilitate the strip mines in accordance with the

•ction plan outlined in this report.

(3) That programs for the development of more precise data

relating to the definition of flood hazards be instituted in cooperation

s-.’ ith the State and Corps of Engineers.

(4) That the Greater Egypt Planning Counnission and local agencies

rovide guidance in leadership in preventing unwise and uneconomical future

d velopment of the flood plain areas~ 
They should encourage prudent ~,ise of flood

•r ~)O1 ing land regulation planning, or other flood plain management techniques

t ’  reduce future flood losses.

(5) That local interests par t icular ly  the Planning Coninission

and local supporting agencies adequately inform all effected persons at

least annually that the projects will not provide complete flood protection.

(!-) Protect channel downstream of the reservoirs from encroachment

-h i d ,  ~ould adversely effect operations of the reservoirs.

(7) That local interests re-examine its laws , policies , programs,

and too h. se structure relating to , implementation of the water and land

resource development .

d. All.

(1) That approval of the comprehensive plan not be a bar to

development of projects not included therein.

(2) That each of the affected and concerned Federal , State

and local agencies keep current the se~~ents of the comprehensive plan

for which it is assigned responsibility.

(3) That cooperative action be taken to expand and improve river

and flood forecasting services.
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(4) That consideration be given the inclusion of recreation and

conservation programs as a purpose in the formulation of all future water

and related land resource development projects.

(5) That proper recognition be given the official State com-

prehensive plan and the proposed basin-wide master plan for outdoor recreation

in all  recreation planning and development activities.

.~~
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