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SUMMARY 

1. Ridge Lake , a s m a l l r e c r e a t i o n lake 
buil t in 1941, is located in Fox Ridge State P a r k 
n e a r Char les ton , I l l inois . The lake has a d r a i n 
age a r e a of 902 a c r e s ; or ig inal lake a r e a was 
18. 1 a c r e s and or ig ina l volume was 187 a c r e -
feet. 

2. The 1947 sedimenta t ion s u r v e y shows a 
capaci ty loss of 1. 29 per cent pe r y e a r . In the 
6.4-year life of the l ake , sed iment h a s des t royed 
8. 3 per cent of the or ig ina l capaci ty . 

3. The sed iment deposi ted in Ridge Lake 
r e p r e s e n t s an ave rage annual loss of 120 cubic 
feet, or 4. 4 tons of sed imen t pe r a c r e f rom the 
wa te r shed . 

4. Chemica l ana lyses of the lake sediment 
show a high gene ra l level of avai lable po tas s ium 
and phosphorus indicating a r e la t ive ly high f e r 
t i l i ty of the eroding so i l s . 

5. Chemica l and phys ica l ana ly se s of the 
sediment suggest that a l a rge p a r t of the sed i 
men t o r ig ina tes on the Hennepin g rave l ly loam 
which covers 33. 5 pe r cent of the wa te r shed 
a r e a . This occu r s on the s teep , heavi ly e roded 
side s lopes of the main val ley and t r i b u t a r i e s . 

6. The watershed conserva t ion su rvey shows 
that 65 per cent of the a r e a is in land-capabi l i ty 
c l a s s e s I , II, and III, which a r e c o n s i d e r e d safe 
for continuous cult ivat ion. Class VII land covers 
33.2 per cent of the wa te r shed . This is not r e c 
ommended for cult ivation at a n y t i m e and is be s t 
sui ted for woodland. 

7. One unusual fea ture of the wa t e r shed 
a r e a is the s c a r c i t y of med ium s lopes . On 64.6 
per cent of the a r e a , s lopes a r e l e s s than 4. 0 
pe r cent , while s lopes in exces s of 30 per cent 
occur on 33. 2 pe r cent of the a r e a . 

8. Calculat ions show that 58 per cent of the 
m a t e r i a l e roded f rom th is wa te r shed o r ig ina tes 
in woodland a r e a s , mo s t l y on "G" s lopes (over 
30 per cent) . On the ave rage , e ros ion is p r o 
ceeding n e a r l y t h r e e t i m e s fas te r on the s teep 
woodland than on the level upland. 

9. The high r a t e of s to rage loss in the r e s 
e r v o i r is due to exces s ive r a t e s of e ros ion on 
the wa te r shed . 

10. The p e r m a n e n t solution to th i s s i l t ing 
p rob l em is the e s t ab l i shmen t of a complete wa
t e r s h e d t r e a t m e n t p r o g r a m , which includes land 
t r e a t m e n t m e a s u r e s and gully cont ro l m e a s u r e s . 
At th is e a r l y date in the life of the lake , such a 
p r o g r a m would m a t e r i a l l y extend the life of the 
lake . 

11. It is e s t ima t ed that a land t r e a t m e n t 
p r o g r a m on this w a t e r s h e d , as outlined in th i s 
r e p o r t , would reduce the ra te of sed imenta t ion 
in the r e s e r v o i r by 14 per cent. Control of m a 
j o r gul l ies would give an addit ional 29 per cent 
reduct ion , for a to ta l reduct ion of 43 pe r cent . 
A reduc t ion in sed imenta t ion g r e a t e r than 43 pe r 
cent could be achieved through m o r e complete 
cont ro l of gull ies or the const ruct ion of s e d i 
menta t ion b a s i n s . 

12. The adoption of soi l conserva t ion p r a c 
t i c e s m e a n s i n c r e a s e d ne t income to the f a r m e r . 
A study of 76 f a r m s in cen t r a l I l l inois for 1940-
1945, showed that f a r m s following a c o n s e r v a 
t ion p r o g r a m a v e r a g e d $ 6 . 65 m o r e ne t income 
per a c r e pe r year than non-conservat ion f a r m s . 

13. It is r e c o m m e n d e d that a wa t e r shed 
t r e a t m e n t p r o g r a m be under taken on th is w a t e r 
shed immedia te ly . 
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INTRODUCTION 

OBJECTIVES OF STATE-WIDE SEDIMENTATION PROGRAM 

Need for Data 

About 500 ar t i f ic ia l impounding r e s e r v o i r s 
have been cons t ruc ted within the State of I l l inois 
to da te . These r e p r e s e n t an inves tment of both 
public and pr iva te money, and were built for 
both indus t r i a l and public wa te r supp l i e s , as well 
as for beauty and gene ra l r e c r e a t i o n p u r p o s e s . 
A study of the State of I l l inois has been made 1 

which shows that only approximate ly 600 s i t e s 
r e m a i n within the boundar ies of the State on which 
future r e s e r v o i r s could economical ly be con
s t ruc ted . Consequently, the development of the 
remain ing one-half of the S ta te ' s r e s e r v o i r s 
mus t be c a r r i e d out only with a c lear unde r s t and
ing of the forces which tend to des t roy as well 
as to elongate the life of a r e s e r v o i r . 

The menace of sed imenta t ion , which deple tes 
the capaci ty of a r e s e r v o i r , is not genera l ly wel l 
unders tood. That so i l e ros ion takes place in 
eve ry pa r t of I l l inois , is evidenced by the tu rb id 
water c a r r i e d by each s t r e a m . Whenever a dam 
is buil t to impound the w a t e r s of such a s t r e a m , 

1. Preliminary Data on Surface Water Resources. 
Illinois State Water Survey Division Bulletin No. 
31, 157 pp., Urbana, Illinois, 1937. 

i t immed ia t e ly begins to s t o r e the turbid water 
and the sed imen t immed ia t e ly begins to se t t le 
out. This lowers the capaci ty of the impounding 
r e s e r v o i r . The des t ruc t ion of a s to rage r e s e r 
voir begins immedia te ly upon i t s complet ion. 
The re is a need for be t te r unders tanding of the 
whole sed imenta t ion p rob lem within I l l inois ; by 
the public who in the future will be invest ing 
money in the const ruct ion of d a m s , by the f a r m e r 
who l o se s the soi l from h is f a r m , and by the 
engineer who will be designing new d a m s . 

Publ ic water supply u s e r s would be quick to 
object to tu rb id i ty or muddiness of the wate r in 
the dr inking g la s s on the i r dining t ab le . Modern 
f i l t ra t ion and purif icat ion me thods , however , 
complete ly remove the s i l t content of the wate r 
before i t is de l ive red to this consumer . The 
muddy flowing w a t e r s of the s t r e a m , which c a r 
r i e s s i l t into the s t o r age r e s e r v o i r , thus can go 
complete ly unnoticed by wate r u s e r s . Res iden ts 
in the vic ini ty of the lake may not ice that it b e 
comes muddy after a ra in , but the water quickly 
c l ea r s up again and the public is not r eminded 
that the s i l t load of the wate r has se t t led put and 
now r e s t s on the bot tom of the lake where it oc 
cupies space or ig ina l ly designed to s to re wa te r . 
This s t a t e -wide des t ruc t ion of r e s e r v o i r capaci ty 
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is a des t ruc t ion of the water r e s o u r c e s of the 
State . The halting of this des t ruc t ion and the 
conservat ion of the remain ing r e s e r v o i r s i tes 
within the State is a ma t t e r that mus t be given 
at tention within th is genera t ion . 2 

Ill inois P r o g r a m 

The s e r i o u s n e s s of e ros ion in Ill inois and 
the consequent rap id r e s e r v o i r sedimentat ion 
led the Ill inois State Water Survey Division, the 
Ill inois Agr icu l tu ra l Expe r imen t Station, and the 
Soil Conservat ion Se rv ice , in 1936, to join in a 
cooperat ive study to de te rmine the effects of dif
ferent r e s e r v o i r , wa te r shed , and c l imat ic fac tors 
on the r a t e of sedimentat ion of r e s e r v o i r s . Up 
to the p re sen t t ime , sedimentat ion data in some 
form a r e available on 33 r e s e r v o i r s within the 
State . Thi r teen of these r e s e r v o i r s have been 
subject to detai led sedimentat ion s u r v e y s . By 
this method, i t is poss ib le to de te rmine accu
ra te ly the or iginal and p re sen t volume of the 
r e s e r v o i r , as well as the r a t e of s to rage loss 
pe r yea r . In four c a s e s i t has been poss ible to 
r e s u r v e y a r e s e r v o i r after an e lapsed per iod of 
ten y e a r s to de te rmine the change in ra te of s ed i 
mentat ion where th is o c c u r s . 

The State-wide p r o g r a m has been or iented 
toward de te rmining sed iment production indices 
in those a r e a s of the State in which future r e s 
e rvo i r development for water supply is l ikely to 
be g r e a t e s t . Approximate ly two- th i rds of the 
State of Illinois depends predominant ly on surface 
water r e s e r v o i r s as a m e a n s of public water sup
ply. Within this a r e a t he re a r e 110 communi t ies 

which now exceed 1,000 in population, and p r o b 
ably within the next few decades will be in need 
of an i n c r e a s e d public water supply. The na tu r a l 
boundar ies of soi ls and physiography within th is 
port ion of the State have de te rmined the specif ic 
study a r e a s in which sedimentat ion work will be 
concent ra ted . 3 

The specific objectives of the State-wide p r o 
g r a m as well as the survey outlined here in a r e : 
(1) to es tab l i sh information on fac tors affecting 
sedimenta t ion; (2) to furnish factual data for fu
t u r e r e s e r v o i r development; (3) to provide data 
for es t imat ing sedimentat ion damages to ex i s t 
ing and proposed r e s e r v o i r s ; and (4) for develop
ing methods of sedimentat ion control . 

Need for This Repor t 

As pa r t of the State-wide p r o g r a m , Ridge 
Lake was chosen to be r ep resen ta t ive of a r a t h e r 
s m a l l wa te r shed of rough, wooded topography, 
and a modera te Capac i ty -Wate rshed ra t io . This 
r e s e r v o i r was a l so chosen for survey because 
of the fact that in l e s s than seven y e a r s the s e d i 
men t beds in the lake have become not iceable . 
At th is e a r l y date in the life of the r e s e r v o i r , it 
is be l ieved that with complete knowledge of the 
sedimenta t ion to date within the r e s e r v o i r , a 
p r o g r a m of sediment control at th is s tage might 
v e r y m a t e r i a l l y lengthen the life of this lake. 

Also of impor tance in the study of the s i l t 
ing of Ridge Lake , is the opportunity to obse rve 
the effect of sedimentat ion and the p r e s e n c e of 
s i l t beds on the bottom of the lake upon the r a i s 
ing of f ish and aquat ic p lants . 

SCOPE OF INVESTIGATIONS 

Lake Survey 

A detai led su rvey of Ridge Lake was made 
from September 9 to 23 , 1947, by a field pa r ty 
of the State Water Survey Division. In this s u r 
vey the or iginal and p r e sen t shore l ine of the 

' r e s e r v o i r were mapped and a s e r i e s of s ix si l t 
c r o s s - s e c t i o n s were taken on the lake. By this 
means the original and p r e sen t capaci ty of the 
lake were de te rmined , as well as the volume of 
sediment deposi ted within the lake since i t s con
s t ruc t ion . In c a r r y i n g out the survey , a p e r 
manent monument s y s t e m was ins ta l led so that 
in future y e a r s r e s u r v e y s may be made to m e a s 
u re the sediment accumula t ion . 

Wate rshed Survey 

In an effort to de te rmine the wa te r shed 
s o u r c e s f rom which the sediment o r ig ina te s , the 

2 . H u d s o n , H . E . , J r . Do W a t e r R e s o u r c e s N e e d C o n 
s e r v i n g ? I l l i n o i s Wi ld l i fe . Vol . 4 , No. 3 , J u n e 
1949. 

Soil Conserva t ion Service in 1947 conducted a 
de ta i led conservat ion su rvey of this wa te r shed . 
These data on so i l s , s lopes , land use , e ro s ion , 
and conserva t ion p r ac t i c e s give a very complete 
p ic ture of the ag r i cu l t u r a l use of the f a r m lands 
of the wa te r shed . An ana lys i s of these da ta has 
been made to show specific p roblem a r e a s where 
the soi l l o s se s from e ros ion a r e pa r t i cu l a r ly 
g r e a t , and where conservat ion m e a s u r e s would 
be ve ry effective. By m e a n s of these data , it is 
poss ib le to point out definite land t r e a t m e n t 
m e a s u r e s needed on th is wate rshed to effec
t ively reduce the soil l o s se s and the a c c u m u l a 
t ion of sed iment in the r e s e r v o i r . 

Wa te r shed His to ry 

An addit ional study has been made by the 
Soil Conserva t ion Service and Agr icu l tu ra l E x 
p e r i m e n t Station coopera t ing, of the land use 

3 . U n p u b l i s h e d m e m o r a n d u m , " I l l i n o i s S e d i m e n t a t i o n 
P r o g r a m , " S ta t e W a t e r S u r v e y , Augus t 30, 1949, 
8 p . 



4 

history of the watershed farms during the past 
twenty years. This analysis shows the trend in 
land use on the watershed for this period. Its 
interpretation in light of the measured rate of 
sedimentation in the reservoir aids in develop
ing recommendations for land use changes which 
would be most effective in reducing soil losses. 

Sediment Samples 

During the course of the survey, a series 
of six sediment samples were taken from vari
ous parts of the reservoir by means of a- special 
sampler. Chemical and physical analyses of 
these samples have been made by the Illinois 
Agricultural Experiment Station. These anal
yses report the texture, colloidal content, vol

ume-weight, and presence of plant food constit
uents in the sediment of the lake. These data 
give significant indications as to the watershed 
sources of the sediment in the reservoir. 

Interpretation of Results 

The final interpretation of the silting prob
lem at Ridge Lake has been made by the three 
cooperating agencies. This was done on the 
basis of the complete reservoir and watershed 
survey data, plus the analytical data available 
on the sediment samples. Results are presented 
so as to be most useful to reservoir owners and 
operators. Several remedial measures are d is
cussed, including the application of a watershed 
protective program. 
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RESERVOIR 

GENERAL INFORMATION 

Dam 

The dam which fo rms Ridge Lake is 450 feet 
in length and extends in a nor th - sou th d i rec t ion 
with a 70-foot concre te flood spil lway at the nor th 
end. The top of the dam is 20 feet wide and is 
at e levat ion 603 feet above mean sea level . Both 
u p s t r e a m and downs t r eam faces of the dam have 
a 3 to 1 s lope, and t h e r e is concre te facing s ev 
e r a l feet in width on the u p s t r e a m face to p r o 
t e c t the dam from wave e ros ion . 

Spillway 

The p r i m a r y overflow s t r u c t u r e in th is lake 
cons i s t s of a tower spi l lway, designed in such a 
m a n n e r that i t r e m o v e s wate r f rom the lower 
p a r t of the lake r a t h e r than the top. This tends 
to i n c r e a s e the ave rage oxygen content of the 
lake wa te r . The spi l lway lip in this tower is 8 
feet long and is at e levat ion 595 mean s e a level . 
The outflow pipe is a r ec t angu la r 5 x 7 foot con
duit through the dam. At the bot tom of the tower 
spi l lway is a de -wa te r ing valve ut i l ized to d ra in 
the r e s e r v o i r on ce r t a in occas ions . 

In addition to the tower spil lway which has 
a capaci ty of 25 cubic feet per second, t he r e is 
a flood spil lway on the nor th end of the dam as 
ment ioned previous ly . This flood spil lway is 
70 feet in length and has a c r e s t elevation of ap 
p rox ima te ly 1 foot above the lip of the tower 
spi l lway. It is thus effective in removing flood 
w a t e r s in excess of the capaci ty of the tower 
spi l lway. 

R e s e r v o i r 

Ridge Lake is located s ix mi les south of 
the city of Char les ton in Fox Ridge State P a r k , 
Coles County, as shown in F igu re 1. The lake 
is in the e x t r e m e nor thwes t co rne r of Section 13, 
extending slightly into Section 12 of Township 
U N . , Range 9 E. The lake is impounded on 

Dry Run Creek , a sma l l t r i b u t a r y of the E m b a r 
r a s s R ive r , the dam being located jus t off the 
E m b a r r a s s Valley. The lake extends sl ightly 
l e s s than one-half mile in a n o r t h e a s t e r l y d i r e c 
tion f rom the dam. 

Ridge Lake was completed and wate r f i r s t 
impounded in Apr i l , 1941. The lake was con
s t ruc ted by the Division of P a r k s of the D e p a r t 
men t of Publ ic Works and Buildings of the State 
of I l l inois . Const ruct ion work was c a r r i e d out 
with Civilian Conserva t ion Corps labor . The 
hydrau l ic design of Ridge Lake was c a r r i e d out 
by the State Water Survey Division and the Na
t ional P a r k Se rv ice . 

The r e s e r v o i r i s u t i l i zedby the State Na tura l 
His to ry Survey Division for s tudies of aquatic life 
and for fish propagat ion. No water is pumped 
f rom th is r e s e r v o i r . Ridge Lake was inco rpo
ra ted into the design of Fox Ridge State P a r k as 
an in teg ra l pa r t of this r e c r e a t i o n a l development . 
One of the pr inc ipa l values of the lake is the 
beauty i t affords the v i s i t o r s of the State P a r k . 
F ish ing is ve ry popular on th is lake and the na tu 
r a l set t ing of the lake m a k e s it a worthwhile ad 
dition to the o ther bui l t -up r e c r e a t i o n a r e a s of 
the State P a r k . 

At a water level elevat ion of 595, the e l eva 
tion of the lip of the tower spil lway, the lake 
p rope r is about 2, 500 feet in length. The ma in 
body of the lake va r i e s in width from about 400 
feet at the dam to 200 feet at the upper end. The 
water depth at the dam is about 20 feet. The 
s teep s idewal ls of the lake bas in tend to make 
the lake compara t ive ly deep for the surface a r e a . 
The high wooded banks of the r e s e r v o i r tend to 
enhance the beauty of the lake set t ing, and a l s o 
to reduce evaporat ion l o s s e s from the r e s e r v o i r . 

Wate r shed 

The wa te r shed of the lake covers 1.41 squa re 
m i l e s and the lake is fed by a single in t e rmi t t en t 
s t r e a m . 

METHODS OF SURVEY 

The or iginal and p r e sen t s to rage capac i t i es 
and s i l t volumes of the r e s e r v o i r were d e t e r 
mined by the range method of survey . This 
method was developed by the Soil Conservat ion 
Serv ice and is de sc r ibed in U. S. Depar tmen t 
of Agr icu l ture Technica l Bullet in No. 524, "Si l t 

ing of R e s e r v o i r s . "4 

4. Eakin, H. M. , Silting of Rese rvo i r s , U. S. Depart
ment of Agriculture, Technical Bulletin No. 524, 
revised by C. B. Brown, 168 pp., i l lus. , Washing
ton, D. C. , U. S. Government Printing Office, 
1939 Appendix. 
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Figure 1. Ridge Lake and Watershed Location 
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Range System 

A tr iangulat ion ne twork , consis t ing of 10 
s ta t ions , was expanded from a 350-foot b a s e 
line a c r o s s the dam and s e rved as control for 
mapping the shorel ine and for the es tab l i shment 
of the si l t r anges . The shore l ine mapping was 
done with a planetable and t e lescop ic al idade to 
a sca le of 1 inch equal to 100 feet. After m a p 
ping the shore l ine , a s y s t e m of s ix s i l t r anges 
was es tab l i shed as shown in F igure 2. 

Measu remen t of Silt 

Along each si l t range at i n t e rva l s of 25 feet, 
the wate r depth and s i l t th ickness were m e a s 
ured with a sounding pole . This cons i s t s of a 
1 l /2 - inch d iamete r ca l ib ra t ed a luminum pole 
cons t ruc ted in sect ions to give a total length of 
30 feet. This pole is shown in use in F igure 3. 
The pole is lowered into the water until i t r e s t s 
lightly on top of the s i l t deposi t , and thus the 
p r e s e n t water depth is m e a s u r e d . The pole is 
then t h r u s t on down through the soft s i l t unti l it 
s t r i k e s the ha rd soil of the or iginal r e s e r v o i r 
bot tom. In this manne r s i l t th ickness is m e a s 
ured . As the boat is rowed a c r o s s the range , a 
c r o s s - s e c t i o n of water depth and si l t th ickness 
is obtained. A total of 50 s i l t m e a s u r e m e n t s 
were made on the five r anges on Ridge Lake 
which were under water . 

Above C r e s t Deposi ts 

The uppermos t range (Range 011-012) was 
laid out ju s t above the p r e sen t head of the r e s e r 
voir . The only water on this range was in the 
c reek channel . In this a r e a , however , some 
deposit ion of s i l t has o c c u r r e d above spil lway 
c r e s t level during flood pe r iods . I t is bel ieved 
that the c r o s s - s e c t i o n of Range 011-012 is r e p 
resen ta t ive of this above c r e s t deposi t . Along 
this range the elevat ion of the top of the sil t was 
de t e rmined by dumpy level , and si l t t h i cknesses 
were m e a s u r e d with a 1 l / 2 - i n c h soi l auger . 
Such s i l t e levat ions were taken every 25 feet 
and bor ings made eve ry 50 feet. The or ig ina l 
and p r e s e n t shore l ines of the lake in these de l ta 
a r e a s w e r e mapped and a r e shown on F igure 2. 

Survey M a r k e r s 

All t r iangula t ion s ta t ions and range ends 
were m a r k e d pe rmanen t ly in the field with con
c re t e pos t s 4 1/2 inches square and 4 1/2 feet 
long. As shown in F igure 4, these pos ts w e r e 
se t into the ground with about one foot exposed. 
These p e r m a n e n t m a r k e r s will be of value in 
the future when it becomes des i r ab le to make a 
r e s u r v e y of Ridge Lake along these same s i l t 
r anges . 

SEDIMENTATION IN THE RESERVOIR 

S u m m a r y of Data 

Table 1 is a s u m m a r y of the sedimentat ion 
data obtained from th is su rvey of Ridge Lake , 
toge ther with data de r ived the re f rom which a r e 
per t inen t to the sedimenta t ion problem in th is 
lake. Severa l of the signif icant findings shown 
in this s u m m a r y a r e : 

1. The 18. 1 a c r e surface a r e a of the 
r e s e r v o i r has been reduced by 0. 4 a c r e s in 
6. 4 y e a r s . 

2. The capacity of the r e s e r v o i r for 
water s to rage has been reduced from 187. 4 
ac r e feet to 171. 9 a c r e feet or 8. 3 per cent 
in 6. 4 y e a r s . 

3. The sediment accumulat ion in the 
lake r e p r e s e n t s a soi l loss equivalent to 120 
feet pe r a c r e pe r yea r f rom the wa te r shed . 

Dis t r ibut ion of Sediment 

The thinnest sed iment deposi ts in the r e s e r 
voir a r e in Segments 1 and 2 (see F igu re 2), jus t 
above the dam. The s i l t becomes uniformly 
th icker toward the upper end of the lake and it 

is in Segments 6 and 7 that the g r e a t e s t loss of 
s to rage capaci ty has occu r r ed . F igu re 5 shows 
the c r o s s - s e c t i o n of Ranges 01-02 and 09-010. 
On Range 01-02 , where or iginal wa te r depths 
va r i ed f rom 19. 5 to 23. 5 feet, approximate ly 1 
foot of s i l t has been deposi ted. This is typica l 
of the lower segmen t s of the r e s e r v o i r where 
about 5 pe r cent of the or ig ina l capaci ty has now 
been lost . On Range 09-010 where or ig ina l 
channel depth was about 11 feet the p r e sen t chan
nel is about 7. 5 feet deep. The si l t t h i cknes se s 
h e r e v a r y f rom 1 foot to 3. 5 feet. This range 
typifies the upper p a r t of the r e s e r v o i r , where 
as much as 40 per cent of the or ig ina l s to rage 
capaci ty has now been lost . 

Upon occasion of the per iod ica l dra in ings of 
the lake for fish counting, i t was poss ib le to in 
spect and photograph the sed iment deposi ts in 
the bot tom of the lake. F igu re 6 shows a gene ra l 
view of the bottom of the lake in the lower p o r 
tion or main body of the lake. The s i l t shown 
is approx imate ly 1 to 2 feet in t h i ckness . Sil t 
has p rac t i ca l ly filled the or iginal s t r e a m chan
nel and has deposi ted in a uniform blanket on the 
p r e - r e s e r v o i r valley flatland. 

At the head of the lake , n e a r the inlet, the 
th icker underwa te r depos i t s and del ta depos i t s 



Figure 2. Ridge Lake Map. 
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Figure 3. Use of Sounding Pole in Measuring Silt Thickness. 

Figure 4. Concrete Post Used to Mark Survey Stations. 
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Figure 5. Typical Silt Cross Sections-Ridge Lake. 
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Figure 6. Sediment Deposit on Reservoir Bottom. 

Figure 7. Delta at Inlet of Lake (looking downstream). 
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TABLE 1. SUMMARY OF SEDIMENTATION DATA ON RIDGE LAKE 
Fox Ridge State Park, Charleston, Illinois 

1. Storage began in April 1941, average date of survey, September 1947. 
2. Including area of lake 
3 Excluding area of lake. 
4 Based on four volume-weight samples, one cubic foot of silt weighs 72.4 pounds. 

A G E 1  

WATERSHED 
To ta l A r e a 2  

or 

RESERVOIR: 
A r e a a t sp i l lway c r e s t s t a g e : 

O r i g i n a l . . 
P r e s e n t . . . . . . 

S t o r a g e c a p a c i t y a t c r e s t s t age -
O r i g i n a l 
P r e s e n t 

S t o r a g e pe r s q u a r e m i l e o f d r a i n a g e a r e a : 2 

O r i g i n a l 
P r e s e n t . . . . 

S t o r a g e pe r a c r e o f d r a i n a g e a r e a 2 

O r i g i n a l . 
P r e s e n t 

SEDIMENTATION-
R e s e r v o i r s e d i m e n t . . . . . . . . 
Above c r e s t d e p o s i t s 
To ta l s e d i m e n t . . . . 
A v e r a g e annua l s e d i m e n t a c c u m u l a t i o n : 

F r o m e n t i r e w a t e r s h e d 

P e r s q u a r e m i l e o f d r a i n a g e a r e a 3  

P e r a c r e o f d r a i n a g e a r e a 3 

By vo lume 
By weight 4 . 

D E P L E T I O N O F STORAGE: 
L o s s o f o r i g i n a l c a p a c i t y p e r y e a r . . . . 
L o s s of o r i g i n a l c apac i t y to date of s u r v e y 

6.42 Years 

1. 41 Square 
miles 

902 4 Acres 

18. 11 Acres 
17.65 Ac res 

187. 35 Acre feet 
171.86 Acre feet 

132 87 Acre feet 
121. 89 Acre feet 

2. 49 Acre inches 
2.29 Acre inches 

15. 49 Acre feet 
0. 18 Acre feet 

15 67 Acre feet 

2.44 Acre feet 
3848 Tons 

1. 77 Acre feet 

120. 34 Cubic feet 
4. 36 Tons 

1.29 Per cent 
8 27 Per cent 

form. Figure 7 shows these deposits exposed.  
At the left of this picture is shown the water of 
the inflowing creek with the large flat delta 
formed along the inflow channel. At the right is 
shown the delta which has formed at an e leva
tion above the spillway cres t and extending into 
the lake. 

In Figure 8 is shown a general view of the  
reservoi r bottom on occasion of the draining of 
the lake. Here the incision of the flowing s t ream 
makes it possible to see the thickness of sed i 

ment deposi ts . In this upper part of the r e s e r 
voir storage capacity has been reduced in the 
last s ix years by as much as 40 per cent.  In 
Figure 9 is shown a c lose-up. c ro s s - s ec t i ona l 
view of the sediment deposit nearly 3 feet in  
th ickness , which now covers the layer of l eaves 
and organic matter on the original r e se rvo i r 
floor. 

In the "pper end of the lake on Range 0 1 1 -
012, and above, there has been considerable  
deposition of silt above the spillway c res t in 
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Figure 8. Reservoir Bottom When Lake Was Drained (looking upstream). 

Figure 9. Cross-sect ion View of Sediment Deposit in Ridge Lake. 



T A B L E 2. CHEMICAL DATA ON RIDGE LAKE SEDIMENT 

1 02-01 0.038 0.47 14.2 40.7 286 7.9 232 34 
2 04-03 0.08 0.92 11.0 18.4 167 7.7 232 59 
3 06-05 0.08 1.00 9.2 17.5 190 7.8 300  113 
4 06-05 0.10 1.27 13.3 19.6 147 7.4 224 75 
5a 010-09 0.10 1.28 13.2 32.1 242 7.7 300 117 
5b 010-09 0.10 1 26 9.5 12.2 128 7.5 208 73 
6a 010-09 0.10 1.31 12.4 31.4 253 7.8 300 129 
6b 010-09 0.07 0.95 10.5 23.1 220 7.9 300 104 
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de l t a s . There is a l so a s m a l l delta on the no r th 
side of the lake nea r Station 010. These a r e a s 
a r e shown in F i g u r e 2 and at p r e s e n t a r e wel l 
covered with vegetat ion and willow growths . 
F i g u r e 10 shows a gene ra l view of the thick g row
ing vegetat ion on the p r e s e n t flood plain above 
Ridge Lake . F r o m th is p ic tu re i t i s seen t ha t a 

g r ea t deal of s i l t is stopped by such vegetat ion. 
This m e a n s that in rea l i ty the ra te of soil l o s s 
f rom the w a t e r s h e d is somewhat in exces s of the 
m e a s u r e d s i l t within the r e s e r v o i r . Such vege
tat ive growths tend to p ro tec t the r e s e r v o i r 
p rope r f rom excess ive sedimentat ion by s top 
ping th i s s i l t above the r e s e r v o i r . 

SEDIMENT CHARACTERISTICS 

PROPERTIES OF THE LAKE SEDIMENT 

The chemical and phys ica l c h a r a c t e r i s t i c s 
of the Ridge Lake sed iment were de te rmined f rom 
sed iment s amples taken a t five r ep re sen t a t i ve 
locat ions in the r e s e r v o i r , as shown in F i g u r e 2. 
Samples No. 5 and No. 6 cons i s ted of two p a r t s . 
The " a " sample was taken f rom the top of the 
sed iment deposi t , and the " b " sample was taken 
immedia te ly below th i s . All samples w e r e 
chemica l ly analyzed for: (a) total n i t rogen , (b) 
to ta l o rganic c a r b o n , ( c ) base -exchange c a p a c i 
ty, (d) total r ep laceab le b a s e s , (e) pH, (f) a v a i l 
able po ta s s ium, and (g) avai lable phosphorus . 
The physica l m e a s u r e m e n t s involved pa r t i c l e 
s ize de te rmina t ions and specif ic weight a n a l y s e s . 
The data of these ana lyses a r e given in Tab les 2 
and 3. 

Chemica l C h a r a c t e r i s t i c s 

In genera l , the sed imen t within the m a i n 
body of the lake bed a r e a , as r e p r e s e n t e d by 

s amp le s No. 1, 2, 3, and 4, is quite s i m i l a r 
in i ts chemica l and physica l p o r p e r t i e s . The 
pH is r a t h e r uniformly high, ranging f rom 7. 4 
to 7. 9, indicating the p r e s e n c e of f ree c a r b o 
n a t e s . The p r e s e n c e of carbonates is fur ther 
indicated by the high " to ta l b a s e s " values and 
the high "pe r cent base - sa tu ra t ion" va lues . 
With the exception of sample No. 1, the tota l 
n i t rogen and the organic carbon values a r e not 
significantly different for any port ion of the lake 
bed a r e a . T h e r e is some evidence of sor t ing of 
sed iment within the body of the lake. This is 
indicated by the sl ightly h igher base -exchange 
capaci ty and clay content of s amp le s No. 1 and 
4, which a r e some dis tance away from the for 
m e r m a i n channel , a s compared with s amp le s 
No. 2 and 3. The gene ra l level of avai lable 
po t a s s ium and phosphorus is high, indicat ing 
the re la t ive ly high fer t i l i ty na tu re of the e r o d 
ing soi ls within the wa te r shed . 

P h y s i c a l C h a r a c t e r i s t i c s 

The t ex tu ra l d i s t r ibu t ion of the s e d i m e n t s 
ind ica tes a r a t h e r uniform type of s ed imen t 
throughout the ma in body of the lake ( s a m p l e s 
No. 1, 2, 3, and 4). The s ed imen t s a r e c o a r s e , 
consis t ing of over 20 per cent sands and l e s s 
than 25 per cent clay. Some evidence of the 
so r t ing -ac t ion of wa te r is indicated by the h igher 
pe rcen tage of clay in the s a m p l e s col lected f a r 
thes t away from the f o r m e r channel . The s e d i 

men t s in a l l a r e a s of the lake would fall under 
the " l o a m " t ex tu r a l c lass i f ica t ion for so i l s . Of 
p a r t i c u l a r i n t e r e s t i s the re la t ive ly low p r o p o r 
t ion of the clay fract ion found in any of the s e d i 
m e n t s . This lack of fine m a t e r i a l in the s ed i 
ment m a y be due to the n a t u r e of the e roded 
m a t e r i a l ; or i t m a y be an indication that the 
s ed imen t - l aden wate r p a s s e s over the spil lway 
before the fine f ract ions have had an opportunity 
to set t le out. 
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Figure 10. Sediment Deposits in Thick Vegetation on Flood Plain of Creek above Ridge Lake. 
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TABLE 3. PHYSICAL DATA ON RIDGE LAKE SEDIMENT 

1 02-01 20.5 12.7 28.5 14.1 14.3 
2 04-03 1.18 36.1 17.7 21.6 7.8 10.4 
3 06-05 1.19 40.9 14.8 21.1 4.0 12.4 
4 06-05 33.1 14.2 24.8 9.0 14.7 
5a 010-09 1.4 21.4 45.8 14.1 9.0 
5b 010-09 1.16 43.7 18.8 19.1 5.1 6.3 
6a 010-09 5.9 23.2 39.2 10.4 11.0 
6b 010-09 1.10 10.0 23. 5 44.0 8.9 7.9 

SIMILARITY OF SEDIMENT TO WATERSHED SOILS 

The par t i c le s ize d is t r ibu t ion of the lake 
sed iment and surface so i l s s i m i l a r to those found 
in the wa te r shed a r e a , a r e shown graphica l ly in 
F i g u r e 11. The s t r ik ing fea ture of t he se data is 
the l a rge amount of sand in the lake sed imen t . 
This may be an indicat ion of a r a t h e r high ve loc
ity of water movement within the r e s e r v o i r , or 
a sou rce m a t e r i a l tha t is quite c o a r s e in t e x t u r e . 
Most of the upland so i l s in this reg ion a r e of 
loess or igin and a r e the re fo re na tu ra l ly low in 
sand content. The l oe s s is usual ly 20 inches or 
m o r e in depth so that any surface m a t e r i a l e rod 
ing f rom these soi ls would be expected to be low 
in sand content. The p r e s e n c e of these la rge 
amounts of sand in the sed imen t m a y be accounted 
for in one, or both, of the following ways . F i r s t 
the sou rce of this m a t e r i a l may be p r i m a r i l y 
f rom gully e ros ion extending down through the 
loess shee t into the c o a r s e r Wisconsin t i l l s u b 
soi l , which is t ex tu ra l ly a loam (see F i g u r e 11); 
or second, the veloci ty of the wa te r within the 
lake m a y be sufficiently r ap id , and the re ten t ion 

t ime sufficiently sho r t , to p e r m i t sand accumu
la t ions . Of these a l t e r n a t i v e s , the f i r s t is s u p 
por ted by the chemica l data which indicate the 
p r e s e n c e of free ca rbona te s in the s ed imen t s . 
Since the Wisconsin t i l l is highly ca l ca reous in 
n a t u r e , while the l o e s s - d e r ived so i l s of this a r e a 
a r e acid in the su r f ace , the probabi l i ty is that 
a l a rge p ropor t ion of the sed iment is de r ived 
from the underlying Wisconsin t i l l . 

The phys ica l c h a r a c t e r i s t i c s of the sediment 
do not appea r to follow the conventional pa t t e rn 
of s ed imen t deposi ts found in m o s t lakes in lo -
e s s a l so i l a r e a s . The re i s ve ry l i t t le apparen t 
accumula t ion of clay in any por t ion of the lake , 
and t h e r e i s no appa ren t i n c r e a s e - i n the s i l t or 
sand f rac t ions as one p r o g r e s s e s u p s t r e a m with
in the lake bed a r e a . The g e n e r a l c h a r a c t e r of 
the s ed imen t ind ica tes ve ry l i t t le sor t ing act ion 
by the wa te r within the r e s e r v o i r . This sugges ts 
rapid runoff and cons iderab le wa te r movement 
within the l ake , permit t ing uniform d is t r ibu t ion of 
the e roding m a t e r i a l without signif icant sor t ing . 

WATERSHED 

G e n e r a l 

Many wa te r shed f ac to r s affect the r a t e of 
sed iment product ion and the r e su l t an t r a t e of s i l t 
ing of r e s e r v o i r s . The influence of such fac tors 
as s ize of d ra inage a r e a , topography, na tu re of 
so i l s , land u s e , and f a rming p r a c t i c e s , m u s t be 
d e t e r m i n e d in o rde r to develop design data. 
F u r t h e r m o r e , the s o u r c e s of sed iment m u s t be 
del ineated i f an adequate wa te r shed t r e a t m e n t 
p r o g r a m is to be developed for the reduct ion of 
sed imenta t ion d a m a g e s . A soi l conserva t ion 
su rvey was made of the en t i r e wa te r shed , as 
pa r t of this study, for the purpose of d e t e r m i n 
ing sed iment source a r e a s and developing me th 
ods of cont ro l . 

Phys iography and Soils 

The w a t e r s h e d of Ridge Lake l ies en t i re ly 
within Coles County, I l l inois . The lower half of 
the w a t e r s h e d i s in P l e a s a n t Grove Township 
and the upper half in Hutton Township. The dam 
is located on Dry Run Creek , a t r i b u t a r y to the 
E m b a r r a s s River . The s t r e a m r i s e s in the SW 
1/4 of Sect ion 6, T. 11 N. , R. 10 E. , and flows 
southwes tward . The to ta l length of the s t r e a m 
from i t s or ig in to the junction with the E m b a r 
r a s s R i v e r i s s l ightly l e s s than 3 m i l e s . 

The w a t e r s h e d is located on the Shelbyville 
Moraine which fo rms the sou thern outer bound-
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Figure 11. Par t i c l e Size Distribution of Lake Sediment and Soils Similar in Texture 

to the Watershed Soi l s . 
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a r y of the Bloomington Ridged P la in , 5 a minor 
division of the Cen t ra l Lowland P r o v i n c e . The 
Bloomington Ridged Pla in is c h a r a c t e r i z e d by 
flat or gently undulatory t i l l plain i n t e r s p e r s e d 
with low, b road m o r a i n i c r i d g e s . 

The topography of the wa te r shed above Ridge 
Lake is r e l a t ed to s t r e a m scu lp tu re , with local 
modification by underlying rock s t r u c t u r e . In 
gene ra l , the w a t e r s h e d might be cons ide red as 
a gently rol l ing plain, deeply incised by the main 
and t r i b u t a r y va l leys . Two- th i rds of the to ta l 
wa te r shed a r e a , compr i s ing i t s outer m a r g i n s , 
is level to gently sloping topography, w h e r e a s 
one - th i rd , occupied by the s t r e a m va l leys , is 
s t eep and rough. Steepes t s lopes a r e found on 
the side walls of the lower pa r t of the ma in v a l 
ley adjacent to the lake . The shape of the d r a i n 
age bas in is ovoid and the dra inage pa t t e rn is 
dendr i t i c . The channel densi ty , or length of 
channelizat ion per unit of dra inage a r e a , amounts 
to 64. 22 feet per a c r e , as de t e rmined f rom 
a e r i a l photographs . 

F ive soil groups were mapped in the soi l 
conservat ion survey . (See F igu re 12. ) The 
so i l s of the wa te r shed a r e l a rge ly l ight-colored, 
med ium - tex tured , upland t i m b e r so i l s , with 
m o d e r a t e to slow permeab i l i ty . The p r e d o m i 
nant so i l groups which occupy 95. 8 pe r cent of 
the to ta l a r e a of the wa te r shed a r e the Ward s i l t 
loam group, the Sabina si l t loam group, and the 
Hennepin gravel ly loam group. The Ward s i l t 
loam group, which extends over 24. 5 pe r cent 
of the a r e a , occurs on the level outer m a r g i n s 
of the wa te r shed . These soi ls a r e c h a r a c t e r i z e d 
by being r a the r poor ly dra ined and having a 
modera t e ly heavy subsoi l . Adequate p ropor t ions 
of g r a s s e s and l egumes in the c rop ro ta t ion , 
soi l fer t i l i ty t r e a t m e n t in accordance with soi l 
t e s t s , addition of r e s i d u e s and organic m a t t e r , 
and drainage on level a r e a s a r e needed to i m 
prove these so i l s . The Sabina s i l t loam soi l 
group, the l a r g e s t in the wa te r shed , occu r s on 
37. 8 pe r cent of the a r e a , mos t ly on m o d e r a t e 
ly sloping land between the level upland and the 
upper s lopes of the val ley. These so i l s a r e 
mode ra t e ly well d ra ined ( in terna l d ra inage) , 
being one s tep be t te r than the Ward soi ls in that 
r e spec t . These soi ls should a l so be t r e a t e d 
accord ing to soil t e s t s . Rotations should be fol
lowed, allowing the land to r e m a i n in g r a s s e s 
and l egumes at l eas t one - th i rd of the t i m e and 
c rop r e s idues r e tu rned to the soi l . C o n s e r v a 
tion p r a c t i c e s , such as contouring, should be 
followed on the sloping land. The Hennepin 
g rave l ly loam group, occupying 33.5 per cent of 
the wa te r shed a r e a , occu r s on the s t eep s ide 
s lopes of the ma in val ley and t r i b u t a r i e s . These 

5. Leighton, M. M. , Ekblaw, George E. , and Horberg, 
Leland. "Physiographic Divisions of I l l inois ," 
Illinois Geological Survey, Report of Investigation 
No. 129, 33 pp. , illus , Urbana, I11. 1948. 

soi ls a r e l a rge ly der ived f rom glac ia l m a t e r i a l 
with v e r y thin l oe s sa l man t l e . They a r e be s t 
adapted to pa s tu r e or t r e e s . The Virden s i l ty 
clay loam group occu r s in the dep re s s iona l a r e a s 
on the leve l upland. This is a d a r k e r so i l , p r o b 
ably developed under t i m b e r vegetat ion. The 
moi s t conditions favoring organic m a t t e r a c c u m 
ulation during the ea r l y per iod of soi l deve lop
men t caused the d a r k e r color . These so i l s dif
fer f rom D r u m m e r s i l ty clay loam in tha t they 
a r e not as da rk in color and a r e l e s s p e r m e a b l e . 
Bot tomland so i l s occupy 1.3 per cent of the wa
t e r s h e d a r e a . Excepting them, al l so i ls in the 
w a t e r s h e d a r e developed f rom a thin loess c o v e r 
ing over pe rmeab le glacia l m a t e r i a l s of the Wis 
consin age . The ac r eage and pe rcen tage of the 
va r ious soi l groups in the wate r shed 6 a r e shown 
in Table 4. 

Upland t i m b e r soi ls such as those occu r r ing 
in the Ridge Lake wa te r shed , a r e usual ly low in 
o rgan ic m a t t e r and l e s s product ive than upland 
p r a i r i e soi ls found e l s ewhere in the State . 

Slopes 

S teepness of slope affects the veloci ty of 
runoff and the r a t e of e ros ion . Slopes were de 
fined in seven slope c l a s s e s in the c o n s e r v a 
tion su rvey . "A" s lopes a r e those of l e s s than 
1 1/2 p e r cent; " B " , 1 1/2-4 per cent; " C " , 4-7 
per cent ; " D " , 7-12 per cent; " E " , 12-18 pe r 
cent; " F " , 18-30 per cent; and "G" , over 30 pe r 
cent. (See Table 5. ) In gene ra l , the d i s t r i bu 
t ion of s lopes in this wa t e r shed is abno rma l . 
The h igher land of the wa te r shed , occupying 
about 65 per cent , or n e a r l y two- th i rds of the 
a r e a , i s modera t e ly sloping to n e a r l y level . This 
a r e a b r e a k s off abrupt ly into s t eep val ley side 
s lopes of the l a rge t r i b u t a r i e s and the main 
s t r e a m of the wa te r shed . 

Soil groups a r e c losely re la ted to s lopes 
with the Virden si l ty clay loam and the Ward 
s i l t loam groups occur r ing on "A" s lopes ; Sabina 
s i l t loam occur r ing mainly on " B " s lopes ; and 
the Hennepin g rave l ly loam group occur r ing on 
"G" s l o p e s . Soils occupying level to gently s lop 
ing land a r e light to mode ra t e ly dark , and m e d i 
um to m o d e r a t e l y heavy tex tured . P e r m e a b i l i t y 
is mode ra t e ly s low to slow. Soils on the s t e epe r 
s lopes a r e l igh t -co lored and medium t ex tu red 
with m o d e r a t e pe rmeab i l i t y . 

Land Use 

One of the m o s t impor tan t fac tors inf luenc
ing e ro s ion and the r a t e of sed iment product ion 
i s land use and farming p r a c t i c e s . Four c l a s s e s 
6. For more detailed information on the soils in the 

watershed refer to the mimeographed mater ia l "Soil 
Group Description of Illinois for Fa rm Planning Sur
veys" prepared by the Soil Conservation Service. 
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Figure 12. Soil Group Map--Ridge Lake Watershed. 
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TABLE 4. ACREAGE AND PERCENTAGES OF VARIOUS SOIL GROUPS IN RIDGE LAKE WATERSHED 
Fox Ridge State Park, Charleston, Illinois 

12. Moderately dark, to dark colored, moderately heavy textured, moderately slow perme-
ability soils; Virden silty clay loam soil group .............................................................. 26.0 2 .9 

78. Light-colored, medium-textured, moderately slow permeability soils: Sabina silt loam 
soil group ........................................................................................................................... 334 37. 8 

16. Light-colored, medium-textured, moderately slow to slow permeability soils: Ward 
silt loam soil group ............................................................................................................. 217 24. 5 

46. Light-colored, medium textured, moderate permeability soils: Hennepin gravelly loam 
soil group .............................................................................................................................. 296 33. 5 

54. Light-colored, medium-textured, moderate permeability bottomland soils Sharon 
loam soil group ..................................................................................................................... 12 1. 3 

Entire watershed .................................................................................................................. 885 100. 0 

TABLE 5. DISTRIBUTION OF THE SLOPE CLASSES IN EACH SOIL GROUP 

12. Moderately dark, to dark 
moderately heavy tex
tured, moderately slow 
permeability soils. . . . 26 100.0 --- --- --- --- --- --- --- --- 26 

78. Light-colored, medium 
textured, moderately 
slow permeability soils . --- --- 320 95.8 14 4 . 2 --- --- --- --- 334 

16. Light-colored, medium 
textured, moderately 

slow to slow perme-
ability soils .......................... 201 92.6 16 7 .4 --- --- --- --- --- --- 217 

46 . Light-colored, medium 
textured, moderate 
permeability soils . . --- --- --- --- --- --- 5 1.8 291 98 3 296 

54. Light-colored, medium 
textured, moderate 
permeability bottom
land soils 12 100.0 --- --- --- --- --- --- --- --- 12 

Entire watershed 239 26.6 336 38.0 14 1.6 5 0 . 6 291 33.2 885 
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of land use were mapped in the conservation 
survey, namely: cropland, woodland, pasture, 
and miscellaneous. Cropland is all land on which 
crops were grown at the time the survey was 
made. It includes land in row crops, grains, 
and hay. Pasture land, is land in perennial 
grasses; and woodland is land which is at least 
40 per cent covered by the spread of t rees . Mis
cellaneous land includes farmsteads, roads, 
parks, etc. As shown in Table 6, 46. 0 per cent 
of the land in Ridge Lake watershed is cropland; 
12.6 per cent is pasture; 37.2 per cent is wood
land; and 4.2 percent is used for miscellaneous 
purposes. Distribution of land use is shown in 
Figure 13. 

Land use in general follows soil groups, 
which in turn are related to slopes. Thus, 
practically all cropland and pasture is located 

on level to moderately sloping upland, whereas 
most of the woodland is located on the steeper 
valley slopes. A large part of the woodland, 
however, is pastured. Eighty per cent of land 
on "A" slopes is used for cropland, while over 
99 per cent of land on "G" slopes is used for 
woodland. The distribution of land use accord
ing to slopes is shown in Table 7. 

In 1947, a rather high proportion of the 
cultivated land in this watershed was in corn and 
soybeans. However, in 1948 the rotation fol
lowed on the farms having the largest amount of 
cropland in the watershed was either a three-
year rotation of corn, oats, and legumes, or a 
four-year rotation of corn, oats, and two years 
of legumes. In this way, the land use was im
proved and erosion reduced. Actual figures on 
past land use in this watershed are not available, 

T A B L E 6 DISTRIBUTION OF LAND USE CLASSES IN EACH SOIL G R O U P 

12. M o d e r a t e l y d a r k t o d a r k , m o d e r a t e l y 
heavy t e x t u r e d , m o d e r a t e l y s low 
permeability soils ............................. 26 100 .0 --- --- --- --- --- 26 

7 8 . L i g h t - c o l o r e d , m e d i u m - t e x t u r e d . 
m o d e r a t e l y slow p e r m e a b i l i t y so i l s 209 6 2 . 5 78 2 3 . 3 15 4. 7 32 9 . 5 334 

16. L i g h t - c o l o r e d , m e d i u m - t e x t u r e d , 
moderately slow to slow perme-
ability soils ...................................... 170 78. 3 34 15 .6 8 3 .6 5 2 5 217 

46 . L i g h t - c o l o r e d , m e d i u m t e x t u r e d , 
m o d e r a t e p e r m e a b i l i t y s o i l s . . . . 2 0 . 7 --- --- 294 99 3 --- 296 

54 L i g h t - c o l o r e d , m e d i u m - t e x t u r e d , 
moderate permeability bottomland 
soils ................................................... --- --- --- --- 12 100 .0 --- --- 12 12 100 .0 

407 4 6 . 0 112 12 .6 329 3 7 . 2 37 4 2            885 

T A B L E 7. DISTRIBUTION OF LAND USE CLASSES IN EACH SLOPE CLASS 

Cropland ................ 188 7 8 . 8 210 6 2 . 5 7 5 0 . 0 --- --- 2 0. 7 407 4 6 . 0 

Pasture ................ 
34 14 .2 72 2 1 . 4 6 4 2 . 9 --- --- --- --- 112 1 2 . 6 

Woodland . . . . 12 5 . 0 23 6 .9 --- --- 5 1 0 0 . 0 289 99. 3 329 3 7 . 2 

M i s c e l l a n e o u s . . 5 2 . 0 31 9 .2 1 7. 1 --- --- --- 37 4 . 2 

Total ................. 239 100 .0 336 100 .0 14 1 0 0 . 0 5 1 0 0 . 0 291 1 0 0 . 0 885 1 0 0 . 0 

---

---

Entire waterahed ................................ 

---
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Figure 13. Land Use Map--Ridge Lake Watershed. 



T A B L E 8. LAND USE, C O L E S COUNTY AND HUTTON AND P L E A S A N T GROVE TOWNSHIPS, 1938-47 A V E R A G E S 

TABLE 9. LAND CAPABILITY COMPARED WITH EXISTING LAND USE AT TIME OF SURVEY 

Corn and soybeans (intertilled crops) 

Small grains 

Hay and rotation pasture (legume and grasses) . . . 

Other (includes idle and failure) 

57 67 62 46 49 50 

10 12 11 7 7 8 

23 18 20 40 36 36 

10 3 7 7 8 6 

Class I Land 
Suitable for cultivation, requiring no 
erosion control practices to maintain 
soil for general agricultural purposes 

Class II Land 
Good land that can be cultivated 
safely with easily applied practices . . 

Class III Land 
Moderately good land that can be cul
tivated safely with such intensive 
treatments as terracing and strip-
cropping 

Class V Land 

Class VI Land 
Not recommended for cultivation. 
Best suited for permanent pasture . . 

Class VII Land 
Not recommended for cultivation. 
Suited for woodland or pasture with 
major restrictions in use 

Entire watershed 

26 100 --- --- --- --- 26 2.9 

364 70.0 106 20.3 15 2.8 36 6.9 521 58.8 

15 50.0 6 20. 8 26.6 1 3.4 30 3.3 
--- --- --- --- 12 100 --- --- 12 1.3 

--- --- --- --- 5 100.0 --- --- 5 0.5 

2 0.7 --- --- 289 99.3 --- --- 291 33.2 

407 46.0 112 12.6 329 37.2 37 4.2 885 100.0 
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but p r e s u m a b l y i t followed a pa t t e rn s i m i l a r to 
tha t of Hutton and P l e a s a n t Townships , and Coles 
County as a whole. During the war y e a r s the 
t i l lable land in th is county was cropped m o r e in
tens ive ly than is de s i r ab l e f rom the standpoint 
of a sound, long- t ime land use p r o g r a m . The 
a c r e a g e s of in te r t i l l ed c r o p s , corn and soybeans, 
w e r e i n c r e a s e d , while a c r e a g e s of sma l l g ra ins , 
hay and ro ta t ion p a s t u r e , we re d e c r e a s e d . (See 
Table 8.) In th i s wa te r shed , however , m o s t of 

the ro l l ing land has been kept in p a s t u r e or in 
t i m b e r , a l a rge p a r t of which is pas tu red . 

Approximate ly 65.0 pe r cent of the to ta l land 
in the w a t e r s h e d is sui table for safe cult ivation 
with p ro tec t ive ro ta t ions and conservat ion t r e a t 
m e n t s . Of th i s , 2 .9 pe r cent is C la s s I land, 
58. 8 pe r cent is C la s s II land, and 3. 3 pe r cent 
is C la s s III land (see Table 9). Of the land 
sui table for cult ivation, p rac t i ca l ly a l l r e q u i r e s 
eas i ly appl ied conserva t ion t r e a t m e n t s . Only 



TABLE 10. DISTRIBUTION OF THE EROSION GROUP IN EACH SOIL GROUP 

12. Moderately dark, to dark, moderately 
heavy textured, moderately slow perme
ability soils 

78. Light-colored, medium-textured, mod
erately slow permeability soils 

16. Light-colored, medium-textured, mod
erate to slow permeability soils 

46 Light-colored, medium-textured, mod
erate permeability soils 

54. Light-colored, medium textured, mod
erate permeability bottomland soils . . . 

Total 

26 100.0 --- --- --- --- --- --- 26 

270 81.4 64 18.6 --- --- 334 

201 92.6 16 7.4 --- --- --- --- 217 

--- --- 267 90.2 5 1.7 24 8.1 296 

12 100.0 --- --- --- --- --- --- 12 

239 27.0 553 62.5 69 7.8 24 2.7 885 
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46. 0 pe r cent of the wa te r shed a r e a was being 
used for cropland in 1948. Exis t ing land use in 
compar i son with land use capabi l i ty is shown in 
Table 9. In this wa t e r shed m o s t of the land is 
used p r o p e r l y in re la t ion to i ts capabi l i ty . 

E r o s i o n 

The amount of g r o s s e ros ion in a wa t e r shed 
depends p r i m a r i l y on the na tu re of the so i l s , 
s lopes , land use , and farming p r a c t i c e s . The 
r a t e of sedimenta t ion of a r e s e r v o i r depends on 
how much of the e roded m a t e r i a l is t r a n s p o r t e d 
to the r e s e r v o i r . E ros ion occu r s in two differ
ent f o r m s , sheet e ros ion and gully or channel 
e ros ion . In the conservat ion su rvey both shee t 
e ros ion and channel e ros ion w e r e mapped. In 
addit ion, deposi t ion at the base of s lopes and in 
channels was mapped to provide a bas i s for 
de t e rmin ing not only the r e l a t ive sou rce of s e d i 
men t , but a l s o for es t imat ing the re la t ive p r o 
por t ions of sediment de l ivered to the r e s e r v o i r . 

The d e g r e e of e ros ion that has taken place 
in the w a t e r s h e d was mapped by compar ing the 
th ickness of different soi l l a y e r s with that of 
s i m i l a r so i l s and s lopes in locat ions p ro tec ted 
f rom e ros ion . The following e ros ion g roups 
were mapped : 

0. No apparent e ros ion : Approximate 
or ig ina l depth of topsoi l s t i l l r e m a i n s . 

1. Slight to mode ra t e e ros ion : Over 
seven inches of or ig ina l topsoi l r ema in ing , 
no subso i l exposed by plow. 

2 . Modera te ly s e v e r e e ros ion : Occa
s ional to frequent exposure of subsoi l by plow, 
t h r e e to seven inches of topsoi l r emain ing . 

3. Severe e r o s i o n : E r o s i o n of the s u b 
soi l , l e s s than t h r e e inches of sur face soi l 
r ema in ing . 

The conse rva t ion su rvey shows that no a p 
paren t e ros ion o c c u r s on 27. 0 p e r cent of the 
a r e a . E r o s i o n has been sl ight to mode ra t e on 
62.5 p e r cent of the a r e a , m o d e r a t e l y s e v e r e on 
7. 8 pe r cent of the a r e a , and s e v e r e on 2. 7 p e r 
cent of the a r e a . (See Table 10. ) The s e v e r e 
e ros ion occu r s on "G" s lopes which a r e a l l in 
woodland. Modera t e ly s e v e r e e ro s ion o c c u r s on 
" B " , " C " , and " E " s lopes (see Table 11) f rom 
land tha t is mos t ly in croplands (see Table 12). 
Slight to m o d e r a t e e ros ion occu r s mainly o n " B " 
slopes used predominan t ly for c ropland and p a s 
t u r e , and on "G" s lopes used l a rge ly as wood
land p a s t u r e . 

Sources of Sediment 

B e c a u s e of the s teep s lopes in this w a t e r 
shed, runoff is rap id , and because of the high 
channel densi ty , t h e r e is l i t t le chance for depo
sit ion of the sed imen t once it is th rown into s u s 
pension in the runoff wa te r . T h e r e is some e v i 
dence of deposi t ion on the flood pla in of the m a i n 
s t r e a m above the r e s e r v o i r . However , m o s t of 
the m a t e r i a l e roded , both from the upland a r e a s 
and f rom gull ies and na tu r a l w a t e r c o u r s e s , i s 
c a r r i e d through the d ra inage s y s t e m to the r e s 
e rvo i r delta and to the r e s e r v o i r bot tom. 

The r a t h e r uniform " loam" tex ture of the 
sed iment in a l l a r e a s of the lake and its s i m i l a r 
ity to the under ly ing Wisconsin t i l l , as shown 
by m e c h a n i c a l ana lys i s of sed imen t depos i t s , is 
highly suggest ive of gully e ros ion . Within the 
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watershed area, only the Hennepin gravelly loam 
(Soil Group No. 46, Figure 12) is sufficiently 
eroded to have an exposed subsoil. It is there
fore quite probable that this soil which is largely 
in woodland, is the source of a large part of the 
sediment accumulating in the lake. 

The reservoir survey shows that 3848 tons 
of sediment per year are deposited in the r e se r 
voir proper and in the above crest deposits near 
the head of the reservoir . The watershed con
servation survey indicates that under present 
conditions the soil loss from sheet erosion 
amounts to 1632 tons per year. It may be con
cluded that the remaining 2216 tons of sediment 
which reaches the reservoir each year is de
rived from gully and channel erosion on the 
steeper slopes along the main watercourses. 
Thus, 42 per cent of the total volume of mate
rial eroded from this watershed is derived from 
sheet erosion, and '58 per cent from channel 
erosion. 

Conservation 

Application of intensive conservation prac
tices on all cultivated, pasture, and woodland, 
will achieve a measurable reduction of erosion 
and sediment production. 

Nearly all of the land in the watershed suit
able for continuous cultivation is Class II land, 
which requires easily applied practices such as 
contouring with proper crop rotations to reduce 
soil erosion and increase productivity. Because 
of the low productivity and high percentage of 
sloping land in the watershed, land use recom
mendations should be adjusted to reduce the 
acreage of intertilled crops and to increase 
acreages of small grains, hay, and rotation 
pasture. This is especially important if lake 
sediment is to be reduced. A large amount of 
the cropland has been limed and some phosphate 
has been supplied. 

Very little of the pasture land has been 
treated. This land could be improved by ade-

TABLE 11. DISTRIBUTION OF EROSION GROUPS IN EACH SLOPE CLASS 

No apparent erosion 

Slight to moderate 
erosion 

Moderately severe 
erosion 

Severe erosion . . . 

Total 

239 100. 0 -- --- --- --- -- --- --- --- 239 27.0 

---  --- 
286 85. 1 --- 

--- --- 
--- 267 91.8 553 62.5 

--- --- 50 14.9 14 100.0 5 100.0 --- --- 69 7.8 

---  ---   ---  ---  ---

100.0 336 100.0 14 

---    ---
5 

--- 24 

291 

8.2 

100.0 

24 

885 

2.7 

239 100.0 336 100.0 14 100.0 5 100.0 

24 

291 

8.2 

100.0 

24 

885 100.0 

TABLE 12. DISTRIBUTION OF EROSION GROUPS IN EACH LAND USE CLASS 

No apparent erosion 

Slight to moderate erosion 

Moderately severe erosion 

Severe erosion                        ---    ---    ---    ---

Total 

188 46.2 34 30.4 12 3.6 5 13.5 239 27 

166 40.8 68 60.7 288 87.5 31 83.8 553 62.5 

53 13.0 10 8.9 5 1.6 1 2.7 69 7.8 

100.0 112 100.0 

24 

329 

7.3 

100.0 37 

--- 24 

885 

2.7 

407 100.0 112 100.0 

24 

329 

7.3 

100.0 37 100.0 

24 

885 100.0 
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quate appl icat ions of l imes tone and phospha te , 
and the use of a l fa l fa -brome g r a s s combinat ion 
for the hay and pa s tu r e used in ro ta t ion . P e r 
manent pa s tu r e s in the wa te r shed , for the m o s t 
p a r t , a r e badly in need of a pa s tu re - r e juvena t ion 
p r o g r a m . At the p r e s e n t t ime the l ives tock pop
ulation is in excess of the ca r ry ing capaci ty of 
t he se unt rea ted p a s t u r e s . A complete p a s t u r e 
improvement p r o g r a m , including appl icat ion of 
needed l imestone and mixed f e r t i l i z e r s , phos 
phate , t e r r a c i n g , and r e seed ing to a good 
l e g u m e - g r a s s m i x t u r e , plus control led g raz ing 
should reduce soil e ro s ion and pay dividends in 
this a r e a . 

Be t t e r t r e a t m e n t and management of t i m b e r 
land is a l so needed. A l a rge pa r t of the t i m b e r 
i s pas tu red . Where l ivestock a r e al lowed to 
g raze on the s t eeper s lopes , i n c r e a s e d e ro s ion 
o c c u r s . P r o p e r woodland management in the 
wa te r shed would g rea t ly reduce e ros ion on the 
s t eepe r s lopes , which now provide a s i zeab le 
propor t ion of the tota l sediment depos i ted in 
Ridge Lake . 

Coles County Soil Conservat ion Di s t r i c t 

The Coles County Soil Conservat ion D i s t r i c t 
was formed in December 1949, for the purpose 
of promot ing and c a r r y i n g out soi l and water 
conservat ion work in the county. This D i s t r i c t 
is a local unit of government , operat ing under 
s ta te law. The Dis t r i c t is s im i l a r to the other 
94 soi l conservat ion d i s t r i c t s within the State of 
I l l inois . These d i s t r i c t s cover 95 per cent of 
the a r e a of the s t a t e . 

The Soil Conserva t ion Di s t r i c t , as s e t up 
under Ill inois law, has five d i r e c t o r s . The d i 
r e c t o r s a r e landowners who plan and guide the 
p r o g r a m of soil conserva t ion within the d i s t r i c t . 
In the se l f -governing d i s t r i c t , f a r m e r s coopera te 
to p ro tec t t he i r land. The work of each f a r m e r 
on h i s own fa rm fits into a d i s t r i c t -wide plan. 
F a r m e r s often work in g roups , helping each 
other apply good land use and conservat ion m e a s 

u r e s to t h e i r land. The d i r e c t o r s of the soi l 
conserva t ion d i s t r i c t a r e empowered to develop, 
with the coopera t ion of f a r m e r s , comprehens ive 
plans for the conserva t ion of soi l and wate r r e 
s o u r c e s within the d i s t r i c t . They a r e a l so au
thor ized to en te r into a g r e e m e n t s with agen
c ie s , governmenta l or p r iva t e , which a r e in a 
posit ion to a s s i s t t hem with the p r o g r a m . 

The pr inc ipa l agenc ies which have coope r 
ated with the d i s t r i c t s up to this t i m e , have been 
the Soil Conserva t ion Serv ice of the U. S. De 
p a r t m e n t of Agr icu l tu re , and the Extens ion Se rv 
ice in Agr icu l tu re and Home Economics of the 
Univers i ty of I l l inois . The Soil Conserva t ion 
Serv ice h a s a s s i s t e d by furnishing t r a i n e d con
s e r v a t i o n i s t s , e n g i n e e r s , and so i l s s u r v e y o r s 
to aid in ca r ry ing out each d i s t r i c t ' s p r o g r a m . 
The Extens ion Se rv i ce , through the county f a rm 
advisor , has c a r r i e d on an educat ional p r o g r a m , 
both preced ing the d i s t r i c t organiza t ion and as 
pa r t of the d i s t r i c t p r o g r a m . 

Some e ros ion p r o b l e m s a r e so acute that 
they can not wait. Work on these c r i t i c a l a r e a s 
mus t be done now to p reven t las t ing d a m a g e s , 
not only to the land itself, but in th i s c a s e , to 
Ridge L a k e . Other p r o b l e m s can wait a few 
yea r s without so much damage . T h e r e f o r e , the 
s u p e r v i s o r s of the d i s t r i c t usual ly plan to work 
f i r s t on those a r e a s that a r e m o s t dangerous . 
After the work plan has been made for the d i s 
t r i c t , a conserva t ion plan is made for each of 
the individual f a r m s , showing how each field 
should be used and t r ea t ed . An individual plan 
is needed for each f a r m , because each f a r m is 
opera ted as a s e p a r a t e unit. In a wa te r shed 
t r e a t m e n t p r o g r a m each f a r m plan should dove
ta i l into the plans for neighboring f a r m s to give 
full pro tec t ion to a l l the land of that pa r t i cu l a r 
wa te r shed . In the Ridge Lake wa te r shed , such 
a group plan will be n e c e s s a r y so that a coord i 
nated e r o s i o n - c o n t r o l p r o g r a m can be a c c o m 
plished without unbalancing the operat ion of any 
individual f a rm, and to make the p r o g r a m m o s t 
effective. 

RESULTS 

CAUSE OF HIGH RATE OF STORAGE LOSS 

R e s e r v o i r Design F a c t o r s 

It appears that the or ig ina l design of Ridge 
Lake was not s e r ious ly inadequate f rom the 
standpoint of sedimenta t ion . As la te as 1935-
1940 when th is design was being executed, t h e r e 
was l i t t le avai lable information f rom which to 
e s t ima te the ra te of sed iment product ion f rom 
a wa te r shed of this na tu re and s m a l l s i ze . The 
Ridge Lake design work was c a r r i e d out on the 

bas i s of r e s u l t s f rom much l a r g e r wa te r sheds 
which have c h a r a c t e r i s t i c a l l y lower r a t e s of 
sediment product ion. 

Table 13 p r e s e n t s s e v e r a l of the per t inen t 
facts concerning the sedimenta t ion of Ridge Lake 
as compared to s i m i l a r data on five other r e s 
e r v o i r s in Cen t ra l I l l inois . I t is seen f rom 
Table 13 that the annual ra te of s to rage lo s s is 
genera l ly l a r g e s t where the or ig ina l c apac i t y / 
wa te r shed r a t io is low. I t i s unders tandable 



TABLE 13. SEDIMENTATION OF RIDGE LAKE COMPARED IO OTHER ILLINOIS RESERVOIRS 

Watershed Area 
Square miles 

Original Capacity 
Acre-feet 
Million gallons 

Original Capacity-
Watershed Ratio 

Acre-feet/Square m i l e . . . 

Age When Surveyed 
Years 

Total Loss of Capacity 
Per cent 

Annual Loss of Capacity 
Acre-feet 
Million gallons 
Per cent 

Annual Rate of Sediment 
Production 

Cubic feet/Acre 
Tons/Acre 

1.41 1.84 8.91 20.2 265 906 

187 367 2.881 607 61 ,039 19, 738 
61.1 120 942 198 19,959 6  ,454 

133 199 323 30.1 230 21.8 

6.4 21.5 25.6 20.4 14.6 24.2 

8. 3 36.8 14.9 47.3 4.4 26.2 

2.4 6. 3 16.8 14.2 182 236 
0.8 2. 1 5.5 4.6 59.5 77.2 
1.29 1.71 0.58 2.32 0.30 1.20 

120.3 241 132.6 48.2 48 17.8 
4.36 4.83 3.45 1.44 1.03 0.46 
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that in c a s e s where a l a rge s to rage capacity is 
developed on a given wa te r shed , the per cent of 
s to rage los t each y e a r is s m a l l e r than in the 
case where a smal l capaci ty r e s e r v o i r is built 
on the s a m e wa te r shed . F o r example , Lake 
Springfield, with an or iginal capaci ty of 230 

a c r e - f e e t pe r squa re mi le of d ra inage , i s s i l t 
ing at a r a t e of 0. 30 pe r cent annually; while 
Spring Lake , which has n e a r l y the same r a t e of 
s ed imen t product ion f rom the wa te r shed as Lake 
Springfield, is los ing capac i ty at a ra te of 2. 32 
per cent annually. 

REMEDIAL MEASURES 

P rac t i c ab i l i t y 

During the 6 .4 -yea r life of Ridge Lake p r i o r 
to th i s su rvey , the r a t e of s to rage loss was 1.29 
pe r cent p e r y e a r . The to ta l capaci ty lo s s in 
th is t i m e , however , amounts to 8. 3 pe r cent. 
At Lake Decatur i t h a s been shown ' tha t a com
parab le r a t e of s to rage loss (1 . 20 per cent pe r 
yea r ) has s e r ious ly th rea tened the adequacy of 
the r e s e r v o i r for w a t e r supply in only 26.2 y e a r s . 
At Spring Lake, Macomb, the usefulness of the 
r e s e r v o i r has been s e r i ous ly i m p a i r e d af ter 
only 20. 4 y e a r s . 8 

7. Brown, C. B. , Stall, J. B. , and DeTurk, E. E. 
"Causes and Effects of Sedimentation in Lake 
Decatur ," Illinois State Water Survey Division, 
Bulletin No. 37, 1947. 

8. Stall, J. B. , Gottschalk, L. C., Klingebiel, A. A., 
Sauer, E. L. , and DeTurk, E. E. "The Silt Prob
lem at Spring Lake, Macomb, Illinois," Illinois 
State Water Survey Division, Report of Investiga
tion No. 4, 1949. 

I t i s bel ieved that s t r ingen t r e m e d i a l m e a s 
u r e s c a r r i e d out on the Ridge Lake w a t e r s h e d 
in the n e a r future would be of g r ea t value in 
lengthening the tota l life of this lake. It is fo r 
tunate tha t the rap id r a t e of s torage l o s s h a s 
been d i scovered e a r l y in the life of the lake so 
tha t r e m e d i a l m e a s u r e s 'can be applied in t i m e 
to be of full benefit . 

G e n e r a l 

In c a s e s where r e s e r v o i r sedimenta t ion h a s 
r e s u l t e d in s e r ious lo s s of capaci ty, m e a s u r e s 
such as r a i s ing the dam, dredging, developing 
aux i l i a ry s to r age , cons t ruc t ion of u p s t r e a m 
sed imen t b a s i n s , planting th ick-growing v e g e t a - . 
t ive s c r e e n s n e a r the head of the lake, w a t e r 
shed t r e a t m e n t m e a s u r e s , e t c . , a r e given con
s ide ra t i on . 9 In c a s e s such as Ridge Lake , w h e r e 
the s e r i o u s n e s s of the sed imen t -con t ro l p r o b -
9. "The Control of Reservoir Silting, " U. S. Department 

of Agriculture, Misc. Publ. No. 521, Washington, 
D. C. 1944. 
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l e m is r e a l i z ed soon enough, a w a t e r s h e d t r e a t 
men t p r o g r a m can be ins ta l led to extend the life 
of the lake. Such a p r o g r a m , in addit ion to r e 
ducing r e s e r v o i r sedimenta t ion , keeps the soil 
f rom leaving the f a r m land. 

Rais ing the Dam 

One of the f i r s t ac t ions usual ly cons idered 
by l ake -owner s when i t b e c o m e s n e c e s s a r y to 
ove rcome sed imen t enc roachment , i s the r a i s 
ing of the dam and spi l lway to i n c r e a s e the vol
ume of s to rage in the lake . At Lake Decatur 
such action has been r ecommended by consul t 
ing eng inee r s 10 as the f i r s t s tep in perpetuat ing 
adequate s to rage space for a water supply for 
the City of Deca tur . At Ridge Lake , however , 
the demand for adequate s to rage space>for water 
supply does not exis t ; no wa te r is pumped f rom 
the lake . At th i s e a r l y s tage in the life of Ridge 
L a k e , when the to ta l capaci ty loss has been only 
8. 3 pe r cent, it is not bel ieved that r a i s i ng the 
spi l lway i s n e c e s s a r y . Other control m e a s u r e s , 
as d i s c u s s e d below, s e e m m o r e appl icable in 
t h i s c a s e . 

Dredging 

P a s t expe r i ences of l a k e - o w n e r s indicate 
that the r e m o v a l of sed iment by dredging is usu
a l ly uneconomical c o m p a r e d to other methods 
of r e s t o r i n g or saving s to rage space . However , 
w h e r e i t i s imprac t i cab l e or ve ry expensive to 
r a i s e the dam to develop addit ional s t o r a g e , or 
where del tas appear to m a r the r e c r e a t i o n a l 
value and lower es the t ic appeal , dredging has 
been under taken . At Ridge Lake i t a p p e a r s that 
m e a s u r e s o ther than dredging a r e m o r e appl i 
cable since the lake is re la t ive ly young and ex
t ens ive delta a r e a s have not yet appea red . 

Sedimentat ion B a s i n s 

Sedimentat ion bas in s have been used by 
s o m e r e s e r v o i r owners for control of s ed imen
ta t ion . They a r e p a r t i c u l a r l y effective if: (1) 
the sed imen t load cons i s t s p r i m a r i l y of c o a r s e r 
s i l t s and sand, (2) sui table s i t e s a r e avai lable 
on the pr inc ipa l sed iment -con t r ibu t ing s t r e a m s , 
(3) immedia te control of sed iment is n e c e s 
s a r y , and (4) no other means of control can be 
developed. At be s t , sedimenta t ion bas in s afford 
only t e m p o r a r y relief, but a r e useful to r educe 
s e d ime n t inflow until such t ime as other m e a n s 
of con t ro l can be es tab l i shed . The use of s e d i 
menta t ion bas in s in th is w a t e r s h e d should be 
cons ide red as a poss ib le supplement to o ther 

10. "Report on Lake Decatur Development and Water 
Supply Improvements," City of Decatur, Illinois, 
October 1948. Prepared by Warren & Van Praag, 
Consulting Engineers, Decatur, Illinois. 

me thods of con t ro l in the event that a m o r e c o m 
plete reduct ion of sed imen t is de s i r ed than tha t 
provided by a land t r e a t m e n t and gully con t ro l 
p r o g r a m . 

Land T r e a t m e n t P r o g r a m 

It should be recognized that the ma in tenance 
of the n e c e s s a r y s to rage capaci ty in Ridge Lake 
or any other lake , can be a s s u r e d by the p r o v i 
s ion of l a rge amounts of e x c e s s s to rage for the 
s i l t which depos i t s t he r e in . When the s e d i m e n 
ta t ion p rob l em becomes acute and phys ica l con
dit ions p e r m i t , r a i s ing the dam would provide 
e x c e s s s to rage which would overcome the i m 
media te p rob lem. This 'would be a fo rm of i n 
su rance aga ins t p r e m a t u r e depletion of needed 
s to rage capaci ty . I t may be , however , that t h i s 
e x c e s s inves tmen t could be be t te r spent in another 
way; namely , in reducing the r a t e of s ed imen t 
product ion f rom the d ra inage a r e a th rough a id 
to the soi l conservat ion p r o g r a m to reduce shee t 
and gully e ro s ion . 

One of the methods of effecting a p e r m a n e n t 
reduct ion in the r a t e of sed iment inflow to Ridge 
Lake , is the e s t ab l i shmen t of an intensive land 
t r e a t m e n t p r o g r a m on the wa te r shed to con t ro l 
sheet e ro s ion on the fa rmland . Such a p r o g r a m 
has the double benefit of reducing s i l ta t ion in 
the l ake , and providing for m o r e pe rmanen t p r o 
duct ivi ty of the fa rmland . Because of the s e e m 
ing feas ib i l i ty of es tab l i sh ing such a conserva
tion p r o g r a m on the Ridge Lake wa te r shed , an 
invest igat ion h a s been m a d e of the e l emen t s of 
such a p r o g r a m and the poss ib le benefi ts . 

By study of the conservat ion su rvey da ta , 
i t i s poss ib le to e s t ima te the annual soil l o s s 
f rom shee t e ro s ion in th is wate rshed , and the 
probable reduct ion that can be accompl i shed 
under a land t r e a t m e n t p r o g r a m . 

Table 14 shows the e s t ima ted reduct ion in 
shee t e ro s ion that could be effected by a land 
t r e a t m e n t p r o g r a m . Under p r e sen t condi t ions , 
the to ta l soi l l o s s f rom shee t e ros ion i s c a l c u 
la ted to be 1,632 tons pe r yea r . To e s t a b l i s h 
th i s e s t i m a t e , a rev iew was made of the l and 
use followed dur ing the p a s t two y e a r s . T h i s 
showed that a co rn - oats - c lover ro ta t ion p r e 
vai led in th i s a r e a . An annual soi l loss of 0. 6 
tons pe r a c r e was a s s u m e d for pa s tu r e and 
woods under p r e s e n t management . I t i s e s t i 
ma ted th i s could be r educed to 0. 2 ton per a c r e 
under the r e c o m m e n d e d conserva t ion p r o g r a m . 
No los s was a s s u m e d for l eve l pas tu re and woods . 

Table 14 shows that the p r e sen t to ta l annual 
soi l l o s s , 1,632 t o n s , could be reduced to a p 
p rox ima te ly 1, 071 tons , or 34 per cent ( r e d u c 
tion by weight) . This would amount to a r e d u c 
t ion of about 14 pe r cent of the e s t ima ted a v e r a g e 
annual s ed imen t inflow to the r e s e r v o i r . The 
p r o g r a m r e c o m m e n d e d to b r ing about such a 
reduct ion is i t emized in Tab le 14. Th i s r e c o m -
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TABLE 14. ESTIMATED REDUCTION IN SHEET EROSION FROM A WATERSHED TREATMENT PROGRAM 
RIDGE LAKE WATERSHED, ILLINOIS 

Without P r o g r a m 

12. Moderate ly dark to dark 
co lored , modera te ly heavy 
textured, moderate ly s low 
permeabi l i ty s o i l s 

16. Light co lored , m e d i u m t e x 
tured moderate ly s low to s low 
permeabi l i ty s o i l s 

46. Light co lored , m e d i u m t e x 
tured moderate permeab i l i t y 
s o i l s 

54. Light co lored , m e d i u m t e x 
tured moderate permeab i l i t y 
bottomland s o i l s 

78. Light co lored , med ium t e x 
tured moderate ly s low p e r m e 
abil ity 

Total 

26 0 0 0 0 0 0 

170 168 42 5 5 0 173 

2 110 294 402 0 0 512 

0 0 12 0 0 0 0 

209 870 93 57 32 20 947 

407 1,148 441 464 37 20 1,632 

With Conservat ion P r o g r a m 

12. Moderate ly dark to dark 
co lored , moderate ly heavy 
textured, moderate ly s l o w 
permeabi l i ty s o i l s 

16. Light colored, medium t e x 
tured, moderate ly s l o w to 
s low permeabi l i ty s o i l s . . . . 

46. Light co lored , medium t e x 
tured, moderate permeabi l i ty 
s o i l s 

54. Light co lored , med ium t e x 
tured, moderate p e r m e 
abil ity bottomland s o i l s . . . . 

78. Light co lored , med ium t e x 
tured, moderate ly s low 
permeabi l i ty s o i l s 

Total 

26 0 0 0 0 0 0 None 2 - 1 - 1 26 

184 166 28 2 5 0 168 
None 
Contour ' 

1 -1-1 176 
8 

0 0 296 59 0 0 296 

Stabi l i ze 
g u l l i e s 

P r o t e c t 
woods , 
control 296 
graz ing 
on p a s t u r e s 

0 0 12 0 0 0 0 None 12 

249 576 53 11 32 20 607 

Contour 
Contour 
Contour 

2 - 1 - 2 
1-1-1 
1 - 1 - 4 

196 
46 

7 

459 742 389 72 37 20 1,071 
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mended p r o g r a m is based on s t andard land use 
capabil i ty recommenda t ions and slope p rac t i ce 
data of the Soil Conserva t ion Se rv i ce . 

Under the conservat ion p r o g r a m outlined in 
Table 14, the ma jo r change in land use is in the , 
convers ion of 52 a c r e s from p a s t u r e to cul t iva
tion. Contour cult ivation is r e commended on 8 
a c r e s of Ward and on the 249 a c r e s of Sabina 
soi l g roups . On the 296 a c r e s of Hennepin g r a v 
elly loam in the wa te r shed , i t i s r e c o m m e n d e d 
that pas tu re and woodlands be es tab l i shed . This 
soil should not be cult ivated. Woodland in th is 
a r e a should be p ro tec ted f rom g raz ing , and 
where n e c e s s a r y m o r e t r e e s should be planted. 
This protect ion f rom grazing and e s t ab l i shmen t 
of fores t cover is espec ia l ly impor tan t on s lopes 
over 30 per cent. The c rop ro ta t ions now being 
followed in the wa te r shed can be cons ide red 
genera l ly adequate . The ro ta t ions r e c o m m e n d e d 
in Table 14 do not r e p r e s e n t a major change in 
this r e spec t . The en t i re conserva t ion p r o g r a m 
outlined he re is cons idered adequate from a 
farming standpoint to hold soi l l o s s e s to a r e a 
sonable level . If a m o r e in tensive p r o g r a m 
were de s i r ed to reduce fur ther the so i l l o s s e s , 
a higher percen tage of g r a s s e s and l egumes 
would be int roduced into the c rop ro t a t i ons . 

Since the conservat ion p r o g r a m outlined in 
Table 14 accompl i shes only a 34 p e r c e n t r e d u c 
tion in soi l l o s s , and a 14 per cent reduct ion in 
the sediment r each ing the r e s e r v o i r , m o r e r igid 
land t r e a t m e n t m e a s u r e s m a y be n e c e s s a r y to 
extend fur ther the life of the lake. Such m e a s 
u r e s would be concent ra ted on the c r i t i c a l shee t 
e ro s ion a r e a s on sloping and s t eep land adjacent 
to dra inageways . Ser ious e ros ion is taking 
place around some of the building lots and l i ve 
s tock pens on and n e a r the s t eep s lopes adjacent 
to na tu r a l d ra inageways . 

In addition, supplementa l m e a n s m u s t be 
developed to effect a substant ia l addi t ional r e 
duction of sed iment inflow to the r e s e r v o i r . To 
achieve t h i s , a complete wa te r shed t r e a t m e n t 
p r o g r a m , including gully s tabi l iza t ion , i s n e c 
e s s a r y . 

Gully Control M e a s u r e s 

Stabil izat ion m e a s u r e s a r e r e c o m m e n d e d 
in Table 14 on the 296 a c r e s of Hennepin soi ls 
on th is wate rshed ( see F igure 13). As shown in 
e a r l i e r sec t ions of th is r e p o r t , i t is bel ieved 
that 58 pe r cent of the sed iment r each ing Ridge 
Lake or ig ina tes f rom gully e ros ion in th i s so i l . 

Inspection of the slope data on the main 
channel of Dry Run Creek does not sugges t that 
th i s channel i s ac t ive ly eroding. F o r app rox i 
mate ly 4,000 feet above the head of Ridge Lake , 
the slope of the s t r e a m bed is 1.02 p e r cent; 
for the upper r e a c h e s of the channel ( approx i 
mate ly an addit ional 4 ,000 feet) the slope is 
2.08 per cent. In F i g u r e 14 is shown the a p p e a r 

ance of the main channel about 2, 000 feet above 
the headwate r s of the lake. Although this chan
nel is not bel ieved to be degrading se r ious ly , 
the s teep s t r e a m banks may be eroding due to 
the l a t e ra l meande r ings of the s t r e a m . In per iod 
of flood th is s t r e a m leaves i t s banks complete ly 
and inundates much of the flood plain of the 
lower s t r e a m . At such t i m e s the thick vege ta 
t ion of the flood plain g rea t ly r educes the ve loc
ity of runoff and cons iderable deposit ion of sil t 
t akes place as s ta ted e a r l i e r (see F i g u r e 10). 

The wa te r shed survey shows that many of 
the s m a l l e r gul l ies in the Hennepin Soil Group 
a r e act ively eroding. Many a r e incised into the 
s t eep side s lopes of the main valley. Other a c 
t ive gullies occur in the upper r e a c h e s of the 
m a i n channel. The s ide gul l ies have ve ry s t eep 
g r a d e s and side s lopes , and control of these 
gul l ies can be accompl ished only by very s t r i n 
gent m e a s u r e s . Some gull ies may be contro l led 
by shaping and seeding. In all c a s e s s lopes 
should be pro tec ted f rom graz ing and vegetat ion, 
or fo res t cover should be in t roduced and m a i n 
ta ined . In many c a s e s gully cont ro l s t r u c t u r e s 
m a y be n e c e s s a r y , ranging from s imple , inex
pensive check d a m s , to l a r g e , pe rmanent check 
d a m s ; or d rop s t r u c t u r e s cons t ruc ted of con
c r e t e b locks , re inforced concre te o r m a s o n r y . 

In F igure 15 is shown gully e ros ion at the 
head of one of the main waterways leading into 
Ridge Lake. Note the hogs in the gully. The 
hogs root loose sod helping to speed up e ros ion . 
A r e a s such as this contr ibute heavily to the 
sed iment load of the s t r e a m which c a r r i e s it 
into the l ake . The need for control m e a s u r e s 
is evident in the photograph. 

It is bel ieved by the au thors that s t ab i l i za 
tion of these gul l ies is the m o s t impor tan t s ingle 
cont ro l m e a s u r e needed to reduce the s ed imen
ta t ion in the lake . 

Reduction of Sedimentat ion 

The amount of reduct ion of sediment achieved 
by s tabi l iza t ion of gull ies will depend on the 
comple teness of applicat ion of control m e a s u r e s . 
For the purpose of fur ther ana lys i s of the effects 
of a wa te r shed t r e a t m e n t p r o g r a m , it is e s t i 
ma ted that with a reasonab le amount of cont ro l 
of ma jo r sed iment -produc ing gul l ies , soil loss 
f rom this sou rce can be reduced by one-half. 
Sheet e ros ion is contr ibuting 42 per cent of the 
sed iment reaching the lake , so th is 34 per cent 
reduct ion in sheet e ros ion will reduce the s e d i 
men t reaching the r e s e r v o i r by 14 per cent . 
Gully e ros ion is contr ibut ing 58 per cent of the 
sed iment reaching the lake, so the reduct ion of 
gully e ros ion by 50 per cent will reduce the s e d 
iment reaching the lake by 29 per cent . The 
combinat ion of the 14 pe r cent reduct ion by land 
t r e a t m e n t , and 29 per cent reduct ion by gully 
s tabi l izat ion will effect a to ta l reduction of 43 
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Figure 14. View of Stream Channel above Lake. 
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Figure 15. Gully Erosion on One of the Main Waterways Leading into the Lake. 
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per cent of the sed iment inflow to the lake. The 
rate of s to rage loss would thus be reduced f rom 
1.29 pe r cent to 0 .74 per cent pe r year . The 
volume of sediment reach ing the lake each y e a r 
would be reduced f rom 2 .44 a c r e feet to 1.39 
acre feet. 

In F i g u r e 16 is shown the lo s s of capaci ty 
of Ridge Lake compared to s im i l a r l o s se s in 
s eve ra l other Il l inois r e s e r v o i r s . I t i s seen 
that the p re sen t r a t e of loss (1.29 per cent pe r 
year) is ve ry close to that occurr ing in Lake 
Decatur Also shown in th i s f igure, is the r e 
duction of the sil t ing r a t e which could be a c c o m 

plished by the wate rshed p r o g r a m desc r ibed 
above. If such a p r o g r a m were es tabl i shed b e 
ginning in 1951, the capacity loss would follow 
the line label led "43 per cent reduct ion." G r e a t e r 
reduct ions could be achieved only through m o r e 
complete control of gullies or development of 
sed imenta t ion b a s i n s . 

This applicat ion of land t r e a t m e n t and gully 
control should be c a r r i e d out immedia te ly if the 
mos t benefit is to be der ived from the work. It 
is bel ieved that such a p r o g r a m could be applied 
to th is wa te r shed within a pe r iod of five y e a r s 
if effort we re concentra ted . 

COSTS AND BENEFITS OF CONSERVATION 

The adoption of a soi l conservat ion p r o g r a m 
on the land in the Ridge Lake wate rshed would, 
in the long run, benefit the f a r m e r s financially. 
It would a l so benefit the lake owner by reducing 
the sed iment coming into Ridge Lake . Studies 
of the cos t s and benefi ts of soi l and water con
serva t ion and e ros ion control over the past ten 
y e a r s , show that a definite p rogram of soil and 
water conservat ion pays the f a r m e r in do l l a r s 
and cen t s . I t a lso r e s u l t s in reduction or e l i m 
ination of e ros ion . 

P r e s e n t P r a c t i c e s 

I n c r e a s e d fa rm r e t u r n s can be secured f rom 
the c r o p , p a s t u r e , and woodland in Ridge Lake 
wate r shed by some adjus tments in land u s e , 
e ros ion control and soi l t r e a t m e n t . Approxi
mate ly 46 per cent of the 885 a c r e s in the w a t e r 
shed is in cropland which needs l imes tone , phos 
phate, and potash, as de te rmined by soil t e s t s . 
Land use adjus tments should be made according 
to land- use capabi l i t ies ; and contouring, t e r 
r a c e s , and wate rways would i nc r ea se c rop p r o 
duction, and reduce e ros ion . P a s t u r e now oc 
cupies approximate ly 13 per cent of the w a t e r 
shed. These p a s t u r e s a re producing only about 
one-half of what they could produce if renovated, 
t r ea t ed , r e seeded , and p rope r ly grazed. Ap
proximate ly 37 per cent of the watershed is in 
woodland on the s t eepe r s lopes . Most of th is 
woodland is pas tu red , with the r e su l t that t i m b e r 
p roduc t ion i s low and l ivestock rece ive very l i t 
tle feed. Grazing s t eep woodland slopes c a u s e s 
much e ros ion . 

R e s e a r c h s tudies in Indiana as r epo r t ed in 
Purdue Univers i ty Bullet in No. 391, indicate 
that: 

Under p r e sen t grazing p rac t i ce s the a c 
tual forage production in farmwoods is i n 
sufficient to main ta in an imal weights over a 
s i x - m o n t h s ' season . I I 

11. Den Uyl, Daniel and Day, R. K. , "Woodland Carry
ing Capacities and Grazing Injury Studies, " Purdue 
University Agricultural Experiment Station Bulletin 
No. 391, Lafayette, Indiana, 1934. 

S imi la r s tudies in Wisconsin, r epor t ed in 
the Journa l of F o r e s t r y , show: 

1. Woodland p a s t u r e s in the 15 to 25 pe r 
cent and 26 to 35 p e r c e n t slope c l a s s e s , p r o 
duced ave rage annual yie lds of 292 and 259 
pounds of d ry m a t t e r per a c r e , r espec t ive ly , 
during the f ive-year per iod 1941 to 1945 in
c lus ive . 

2. Renovated and unt rea ted open p a s 
t u r e produced annually an average of 3,210 
and 1,453 pounds or 11.6 and 5.3 t i m e s m o r e 
forage per a c r e than woodland p a s t u r e s . 1 2 

F r o m such data i t i s seen that the graz ing 
of the t i m b e r e d s lopes on the Ridge Lake w a t e r 
shed is probably uneconomical . F o r example , 
if one ac r e of pas tu re on the m o r e level land 
were renovated, i t would produce m o r e forage 
than ten a c r e s of the woodland. F o r eve ry a c r e 
of improved pa s tu r e es tabl i shed , ten a c r e s of 
p r e sen t woodland could be p ro tec ted f rom g r a z 
ing and conver ted to pe rmanen t woodlot with no 
loss in avai lable forage. 

Land T r e a t m e n t M e a s u r e s 

A study of 76 f a rms in th is cen t ra l a r e a 
of I l l inois for the f ive-year per iod 1940-1945, 
showed definite advantages f rom adopting and 
following a complete soi l and water conserva t ion 
p r o g r a m . In this study, f a r m s following a con
se rva t ion p r o g r a m were matched with f a r m s of 
s im i l a r physica l c h a r a c t e r i s t i c s ( land-use capa
b i l i t i e s - - s o i l type, s lope, and degree of e ros ion) 
following the usual non-conserva t ion s y s t e m of 
fa rming . The f a rms with conservat ion plans had 
a l and-use p r o g r a m and c rop ro ta t ions based on 
the capabi l i t ies of the i r land. The n o n - c o n s e r 
vation f a r m s averaged only 7 per cent of t he i r 
cropland in legumes and g r a s s e s , compared to 
33 per cent for the f a rms with conservat ion 
12. Ahlgren, H. L. , Wall, M. L. , Muckenhim, R. J . , 

and Sund, J. M. , "Yields of Forage from Woodland 
Pasture on Sloping Land in Southern Wisconsin," 
Journal of Forestry, Vol. 44, pp. 709-711, Society 
of American Foresters, Washington, D. C., 1946. 
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Figure 16. Silting Rate of Ridge Lake Compared to Other Illinois Reservoirs . 



35 

plans . Fo r the five y e a r s of the study, corn 
yields averaged 7 bushels an a c r e h igher on the 
conservat ion f a r m s . The value of gra in c rops 
was equal for the two groups . In addition, the 
conservat ion f a rms had a l a r g e ac reage of hay 
and p a s t u r e , resu l t ing in l ives tock r e t u r n s ap 
proximate ly t h r e e t i m e s those of the non-con
serva t ion f a r m s . F o r the f ive -yea r per iod net 
f a rm incomes ave raged $6.65 p e r a c r e pe r yea r 
m o r e on the f a r m s having conserva t ion f a rm 
plans . 

Studies of the cos ts and benefi ts of contour 
farming in th i s a r e a show that contour farming 
alone, contour s t r i p cropping and t e r r a c i n g r e 
sult in higher c rop yields and do not i nc r ea se 
the ove r - a l l cos t of f a r m opera t ion . Corn, soy
beans , and oats yields were i n c r e a s e d 12, 13, 
and 16 per cent , r e spec t ive ly , f rom contouring. 
Labor , power , and m a c h i n e r y cos t s per c rop 
a c r e averaged $1.20 an ac r e lower on the f a rms 
that were fa rming on the contour . 

Based on s tudies of cos t s of es tabl ishing 
conservat ion in comparable a r e a s , the cost of 
es tabl ishing a land t r e a t m e n t p r o g r a m for the 
885 a c r e s in the wa te r shed would to ta l approxi 
mate ly $ 16, 000. This would include costs of 
applying needed l imes tone , phosphate , and pot
ash , es tabl i sh ing pas tu re seed ings , and fencing 
out woodland f rom l ivestock. At p r e sen t p r i ce s 
and consider ing the type of fa rming in this a r e a , 
the cost could be repa id in five y e a r s from the 
i n c r e a s e d income of a conserva t ion p r o g r a m . 
Under n o r m a l p r ice r e l a t i onsh ips , the cost of 

es tabl ishing a conservat ion p r o g r a m would p r o b 
ably be repa id in from five to eight y e a r s . In 
addition, the soi l r e s o u r c e s would be mainta ined 
and the fer t i l i ty level and product iv i ty of the 
fa rmland i n c r e a s e d . 

Gully Control M e a s u r e s 

Genera l ly , the control of l a r g e r gul l ies by 
landowners is not feasible from a mone ta ry 
standpoint. The financial burden m u s t r e s t , 
t he re fo re , with the r e s e r v o i r owners if they hope 
to achieve a r easonab le reduct ion in the r a t e of 
sediment product ion from w a t e r s h e d s such as 
th i s . The r e s e r v o i r owners have s e v e r a l m e a n s 
of accomplishing th i s . They can a s s i s t the land
owners to cont ro l gul l ies by supplying m a t e r i a l s , 
labor and equipment . They can purchase or 
l ease land too s t eep for cult ivation or p a s t u r e 
and r e t i r e i t to woodland, applying such supple
m e n t a r y m e a s u r e s as may be needed to s tabi l ize 
gul l ies . They can a l so cons t ruc t sed imenta t ion 
bas ins above the r e s e r v o i r , although this method 
of control is t e m p o r a r y and may be m o r e cost ly 
than other me thods . 

The cost of ins ta l la t ion of gully control 
m e a s u r e s in th is wa te r shed cannot be d e t e r 
mined without fur ther study of major eroding 
gull ies and development of the design of s t r u c 
t u r e s and m e a s u r e s for cont ro l . The cos t of 
controll ing gul l ies in this wa te r shed , however , 
will be cons iderably higher than the cost of con
t ro l l ing sheet e ros ion , but the benefi ts to the 
r e s e r v o i r owners would a l so be g r e a t e r . 

RECOMMENDATIONS 

It is r ecommended that the lake owners and 
ope ra to r s ini t iate the immedia te application of 
gully control m e a s u r e s and a land t r e a t m e n t 
p r o g r a m on th is wa te r shed . This p r o g r a m 
should be c a r r i e d out in coopera t ion with the 
Coles County Soil Conserva t ion Dis t r i c t and 

other ag r i cu l tu ra l agenc ies in accordance with 
the findings of the foregoing r e p o r t . 

To enable full appl icat ion of the needed 
m e a s u r e s , c e r t a in c r i t i c a l land should be a c 
qu i red by the lake owner. 
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