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SUMMARY 

1. Lake Calhoun, a rec rea t iona l lake near 
Galva, I l l inois , was constructed in 1924 by the 
Lake Calhoun Association. Original surface a r ea 
was 46. 1 a c r e s and the drainage a r e a was 13. 1 
square m i l e s . 

2. Detailed sedimentation surveys were ca r ­
r ied out on the lake in 1936 and 1947. By 1936 
the reservoir had lost 35. 7 percent of its original 
capac i ty to sed imen t . By 1947 a to ta l of 73. 6 
percent of or iginal capacity had been destroyed 
by sediment . 

3. P r i o r to 1936, sediment deposited in the 
lake r e p r e s e n t e d a l o s s of 1. 88 tons per ac re 
annually from the drainage area. After 1936 this 
increased to 2. 14 tons per acre annually. 

4. Differences in mean annual precipitat ion 
during the two sedimentation periods a r e not great . 

5. Lake Calhoun has suffered a grea te r an­
nual rate of storage depletion than has any other 
reservoir surveyed to date in Illinois. The annual 
loss has averaged 3. 21 percen t 'while a ra te of 
l e ss than 0. 5 percent would be des i rab le . 

6. Dur ing heavy ra infa l l in May 1950 the 
spillway failed, draining the lake. The Associa­
tion clubhouse and private cottages a r e now over­
looking sediment deposi ts r a ther than the lake. 
Recreational activities have been curtailed in the 
a rea . 

7. Chemical and physical analyses of samples 
of the lake sediment taken in 1936 and 1947 indi­
cate c o n s i d e r a b l e veloci ty of wa te r movement 
within the lake. 

8. No apparent change in charac te r i s t i cs is 
evident in the sediment deposited in the lake p r io r 
to 1936 and after 1936. 

9. The sediment in Lake Calhoun represen t s 
a los s in plant food and topsoi l of thousands of 
dollars to the fa rmers in the watershed. 

10. A watershed conservation survey shows 
that there are four major soil groups in the wa te r ­
shed. Seventy- three and two-tenths percent of 
the watershed is classified as dark-colored, p e r ­
meable upland soil; 1. 7 percent as l ight-colored, 
s lowly p e r m e a b l e soi l ; 20. 7 p e r c e n t as light-
c o l o r e d , p e r m e a b l e s o i l ; and 4. 4 pe rcen t as 
bottomland. 

11. Approximately 30 percent of the wa te r ­
shed is nearly level to level, 32 percent is gently 
sloping (2 to 5 percent), 23 percent is moderately 
sloping (5 to 10 percent), and 15 percent is strongly 
sloping (over 10 percent) . 

12. Of the land in cultivation, 24 percent 
has no apparent erosion, 44 percent is slight to 
moderately eroded, 20 percent is moderately s e ­
verely eroded, and 12 percent is severely eroded. 
Seventy-nine and four-tenths percent of the ent i re 
watershed is in cultivation at the presen t t ime . 

13. Over 50 percent of the land now in p a s ­
tu re is classified as moderately severe ly to s e ­
verely eroded. This indicates that th is land has 

been farmed at one t ime and has been r e t i r ed to 
pas ture in recent y e a r s . 

14. The p r e s e n t land use in the watershed 
indicates 79. 4 pe rcen t of the land is in cultiva­
tion, 16 percent in pasture, 1. 3 percent in woods, 
2. 9 percent in miscellaneous use, and 0. 4 percent 
is idle. 

15. According to the soil conservation su r ­
vey, 77. 5 percent of the watershed is suitable for 
continuous cultivation, 5. 8 percent is suitable for 
l imited cultivation, and 16. 7 percent is suitable 
only for pasture or woods. One and nine-tenths 
percent of the land now in cultivation should be 
converted to pas ture or woods. This land is too 
steep or eroded to cultivate safely. 

16. It is es t imated that in 1924, Lake Cal­
houn t r a p p e d about 75 p e r c e n t of the sediment 
reaching the lake. By 1947, only 20 percent was 
being trapped, the remainder passing on through 
the lake and over the spillway. 

17. The principal cause of the excessive ra te 
of storage depletion in Lake Calhoun is due to the 
smal l amount of s torage developed for the size 
of the drainage area. A lake of this volume should 
have been const ructed on a drainage a r e a much 
s m a l l e r in a r e a . Th i s conclus ion confirms a 
similar finding reported after the 1936 lake survey. 

18. Remedial measures must be considered 
carefully in this case in view of the amount of the 
sediment load reaching the lake. Abandonment of 
the lake, though not a pleasant prospect, mus t be 
se r ious ly cons idered in view of probable future 
sediment damages if enlargement is not possible . 
The recreational advantages of the area would not 
be completely destroyed by the absence of the lake. 

19. Raising the present dam ten feet would 
necess i ta te moving the clubhouse and rebuilding 
the state highway which crosses the dam. A total 
of 1280 acre-feet would be impounded. Expected 
storage depletion would be 1. 0 to 1.5 percent per 
year due to sedimentation if no conservation work 
were done on the watershed. 

20. Construction of a new dam on Fitch Creek 
downstream from the present lake has been con­
sidered. If 832 acre-feet of water were impounded, 
expected storage loss would be 1. 6 to 2. 0 percent 
per year if no conservation work were done on the 
watershed. 

21. Dredging the sediment from the lake does 
not appear economical ly feasible in view of the 
physical fac tors involved. 

22. It is estimated that if the proposed wate r ­
shed t r e a t m e n t p r o g r a m outlined in this r epo r t 
were applied to the land it would reduce the sedi ­
ment load reaching the lake by 84 percent . At 
p resen t , approximate ly 80 pe rcen t of the sedi ­
ment reaching the lake passes on over the spi l l ­
way; consequently, it has been estimated that the 
watershed treatment program alone would not have 
a g rea t effect in reducing depletion of the little 



iv 

remaining s torage in the p resen t lake. 
23. A sound watershed t r ea tment p r o g r a m 

should be b a s e d on a phys ica l inventory of the 
land. This inventory may be obtained from con­
servation survey maps such as those prepared on 
a portion of the watershed. 

24. All cropland and pasture should be tes ted 
for limestone, phosphorus and potash and t r ea ted 
a c c o r d i n g to t e s t . This i s e s sen t i a l to obtain 
proper stands of grasses and legumes. Land use 
adjus tments should be based on a physical land 
inventory. Table 8 in this r epor t shows the ad­
jus tments necessa ry . 

25. The m a j o r ad jus tmen t s n e c e s s a r y to 

place the proposed watershed program into effect 
a r e : (1) use the land according to i ts capabil i t ies 
(Table 8), (2) t r e a t the soi ls accord ing to t es t , 
and (3) use sound ro ta t ions and e ros ion control 
p rac t ices s imi la r to those suggested in Table 9. 

26. The adoption of soil conservation p r a c ­
t ices means increased net income to the f a rmer . 
Illinois studies in an area comparable to the Lake 
Calhoun watershed showed high-conservation f a r m s 
had net incomes of $4. 77 per acre (at 1945 pr ices ) 
per year more than low-conservation farms. This 
increase, after all costs of conservation were paid, 
amounts to $7,652 for a 160-acre farm for a 10-
year period. 
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INTRODUCTION 

OBJECTIVES OF STATE-WIDE PROGRAM 

Need for Data. Many people believe that the 
continuation of present methods of American a g r i ­
culture will lead our country into an agr icul tura l 
depression similar to that of the ba r ren wastes of 
China and Asia Minor. The fertile topsoil is b e ­
ing stripped from its resting place and deposited at 
the bottom of s treams and lakes. This movement 
of soil ruins the thousands of y e a r s of Nature ' s 
work in forming the product ive topsoil . 

The menace of sedimentation, which depletes 
the capacity of a r ese rvo i r , is not generally well 
understood. That soil erosion takes place in every 
par t of Illinois is evidenced by the turbid water 
found in s t r e a m s , especia l ly after heavy ra ins . 
Whenever a dam is built to impound the water of 
a stream, it immediately begins to store the t u r ­
bid water and the sediment begins to settle out. 
This d e c r e a s e s the capac i ty of the impounding 
r e se rvo i r . The destruct ion of the storage r e s ­
ervoi r begins immedia te ly upon its completion. 

A study of the State of Illinois has been made1 

which shows that t h e r e a r e only approximately 
1100 s i t es within the boundar ies of the state on 
which r e se rvo i r s could economically be located. 
About 500 of t he se r e s e r v o i r s have been con­
structed to date. Consequently, the development 
of the remaining one half of the s ta te 's r e se rvo i r s 
must be carr ied out only with a clear understand­
ing of the forces which tend to destroy as well as 
to elongate the life of a rese rvo i r . 

Residents in the vicinity of a lake may notice 
that it becomes muddy after a rain, but the water 
quickly c l ea r s up again and the public is not r e ­
minded that the silt load of the water has set t led 
out and now res t s on the bottom of the lake where 
i t o ccup i e s space o r ig ina l ly des igned to s tore 
wa te r . N a t u r e ' s gifts a r e the bas i s of a l l life. 
It is our duty to halt this waste of natural r e sources 
now—before it is too late . 

Illinois P r o g r a m . The se r iousness of e r o ­
sion in Illinois and the consequent rapid r e s e r v o i r 
sedimentation led the Illinois State Water Survey 
Divis ion , the I l l inois Agr i cu l t u r e Exper iment 
Station, and the Soil Conservation Service, in 1936 
to join in a coopera t ive study to de te rmine the 
effects of different r e s e r v o i r , wa te r shed , and 
cl imatic factors on the ra te of sedimentat ion of 
reservoirs . Up to the present time, sedimentation 
data in some form a re available on 41 r e s e r v o i r s 
within the s t a t e . Eighteen of these r e s e r v o i r s 
have been subjec ted to de ta i led sedimenta t ion 
surveys. By this method it is possible to de t e r ­
mine accurately the original and present volume 
of the r e s e r v o i r , as well as the ra te of s torage 
loss per year. In four cases it has been possible 
to r e su rvey a r e s e r v o i r after an elapsed period 
of ten y e a r s to de t e rmine the change in ra te of 
sedimentat ion where this occurs-. 

The s ta te-wide p r o g r a m has been oriented 
toward determining sediment production indices 
in those a r e a s of the state in which further r e s ­
ervoi r development for water supply is likely to 
be g r e a t e s t . Approx ima te ly t w o - t h i r d s of the 
State of Illinois depends predominately on surface 
water reservoi rs as a means of public water sup­
ply. Within this a rea there a re 110 communities 

1. Preliminary Data on Surface Water Resources. State 
Water Survey Division Bulletin No. 31, 157 p p . , Urbana, I l l i ­
nois, 1937. 
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which now exceed 1, 000 in population, and p rob­
ably within the next few decades will be in need 
of an increased public water supply. The na tura l 
boundaries of so i l s and physiography within this 
portion of the state have determined the specific 
study a r e a s in which sedimentation work will be 
concentrated.2 

The specific objectives of the state-wide p r o ­
g r a m as well as the study r epo r t ed he re in a r e : 
(1) to es tabl i sh information on fac tors affecting 
sedimentation; (2) to furnish factual data for fu­
tu re r e s e r v o i r development; (3) to provide data 
for estimating sedimentation damages to existing 
and proposed reservoi rs ; and (4) to develop meth­
ods of sedimentation control. 

Need tor This Report. The lake and wa te r ­
shed s u r v e y s and th i s r e p o r t on Lake Calhoun 
constitute a part of the state-wide program. This 
reservoi r is representative of one having a smal l 
watershed and a very low capacity-watershed ra t io . 
The w a t e r s h e d as a whole is c h a r a c t e r i z e d by 
ma tu re topography, which was developed on the 
gently undulatory surface of the glacial t i l l plain. 
The drainage pattern is typically dendritic and the 
watershed is roughly fan-shaped. Near the nor th 
edge of the watershed several points on the upland 
in Stark County approach an elevation of 850 feet 
above sea level, or 135 feet above c re s t level of 
the l a k e . The t r i b u t a r y va l l eys a r e shor t but 
n u m e r o u s and a r e V-shaped in c r o s s - s e c t i o n . 
Only Fi tch Creek has developed a t rue valley flat 
from which the valley walls r i s e steeply 50 to 60 
feet to the level of the upland. 

SCOPE OF INVESTIGATIONS 

Lake Survey. A detailed survey of Lake Cal­
houn was made by the Centra l Rese rvo i r Pa r ty , 
Section of Sedimentation Studies, Division of Re ­
sea rch of the Soil Conservation Service between 
July 23 and August 6, 1936, under supervision of 
L. M. Glymph, J r . , Chief of Par ty . In this s u r ­
vey the original and the then 1936 shoreline of the 
lake were mapped and a s e r i e s of ten si l t r anges 
was establ ished on the lake. By this means the 
or ig ina l and the 1936 capaci ty of the lake were 
determined as well as the volume of sediment de ­
posited in the lake since its construct ion. P e r ­
manent monuments, consisting of iron pipe s tamped 
with identifying stat ion numbers and set in con­
c re te , were used to m a r k a l l stations and range 
ends. 

A resurvey of Lake Calhoun was made from 
July 21 -25 , 1947 by a field pa r ty of the Illinois 
State Water Survey Division. In making the r e -

survey it was necessary to remap completely the 
shore l ine b e c a u s e the spi l lway c r e s t had been 
raised since the 1936 survey. As a resul t of the 
r ise in the water level many of the original survey 
stations were submerged or washed out. In these 
cases the stations were re-established or a l te rna te 
stations were located above the present c res t l ine. 
Soundings along eight of the original ranges a c r o s s 
the main body of the lake were measured and new 
c r o s s - s e c t i o n s were obtained. Since the 1936 
cross-sections of the lake showed the original soil 
profile and the sed iment th ickness in 1936, the 
la t te r was not r e m e a s u r e d but soundings were 
taken ac ross the ranges to locate the 1947 top of 
the sediment. By this means the present capacity 
of the lake, the total volume of sediment deposited 
in the lake since its construction, and the amount 
of sediment that had accumulated since the 1936 
su rvey , w e r e d e t e r m i n e d . Since the spillway 
c res t has been ra ised , loss in capacity has been 
computed on the bas is of the original as well as 
the new capacity of the r e s e r v o i r . 

Watershed Survey. As a par t of this study a 
detailed soil conservat ion survey of port ions of 
the drainage area was carried out by the Soil Con­
servation Service. Kind of soil, steepness of slope 
and degree of erosion were mapped to de termine , 
if possible, the areas which contribute most heavily 
to the sediment reaching the lake. This informa­
tion also allows recommendations to be made r e ­
garding the capabilities of the land for agr icul tura l 
use. 

A study has been made of the h i s to ry of the 
land use in the d ra inage a r e a during the life of 
the lake. This was c a r r i e d out by Soil Conse r ­
vation Service and the Illinois Agr icu l tura l Ex-

. periment Station to learn of any significant changes 
in the land use t r ends during the life of the lake 
which might affect sedimentation in the lake. 

Sediment Samples. During the course of the 
1936 survey a se r ies of eleven sediment samples 
was taken from various parts of the lake by means 
of a special sampler. The locations of these s a m ­
ples a re shown in Figure 3. In 1947 another s e r i e s 
of nine sediment samples was taken from the lake. 
The chemical and physical analyses of a l l these 
samples were made by the Illinois Agr icu l tu ra l 
Exper iment Station. These analyses r e p o r t the 
t e x t u r e , co l lo ida l content , volume-weight and 
p re sence of plant food consti tuents in the sed i ­
men t of the l ake . T h e s e data give significant 
indica t ions as to the w a t e r s h e d s o u r c e s of the 
sed iment in the r e s e r v o i r . A compar i son has 
been made of the s a m p l e s obtained in 1936 and 
1947. 

In terpre ta t ion of Resu l t s . The final i n t e r ­
pretat ion of the silting problem at Lake Calhoun 
has been made on the bas i s of the complete r e s ­
ervoir and watershed data by the three cooperating 
agencies. Results a re presented so as to be mos t 

2. Illinois Sedimentation Program. Unpublished memo­
randum, 8 p p . , State Water Survey, August 30, 1949. 

3. Glymph, L. M. and Jones, V. H., Advance Report 
on the Sedimentation Survey of Lake Calhoun, Galva, Illinois. 
SCS-SS-16, Washington, D. C . , May 1937. 
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helpful to reservoir owners. The rate of deposi ­
tion of s ed imen t in the r e s e r v o i r is ve ry g rea t 
and therefore remedia l measu re s a r e d iscussed 
to reduce th is ra te by the application of a com­
plete wa te r shed protect ive p r o g r a m . 
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RESERVOIR 

GENERAL INFORMATION 

Reservoir. Lake Calhoun is located five mi les 
southeast of the city of Galva in Sections 14 and 

23 of T. 13 N. , R. 4 E. in Knox County, as shown 
in F i g u r e 1. The lake was impounded on Fi tch 
Creek, a smal l s t r eam flowing general ly south­
ward into Walnut C r e e k and thence into Spoon 
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FIG. 1. LAKE CALHOUN LOCATION. 

River , a pa r t of the Illinois River sys tem. The 
valley has steep sides and a well-developed flood 
plain of approximately 600 feet in width. At the 
p r e s e n t spi l lway c r e s t elevation of 718. 64 feet 
M. S. L . , the lake has an average width of 700 feet 
and extends approx imate ly 3,000 feet f rom the 
dam in a n o r t h e a s t e r l y d i rec t ion . A t r ibu ta ry 
a r m of the l ake , about 1, 000 feet long and 300 
feet wide at its lower end, joins the west side of 
the main basin approximately 800 feet above the 
dam. 

The lake was completed and storage s t a r t ed 
in Sep tember 1924. This is en t i re ly a r e c r e a ­
tional lake and is owned by the Lake Calhoun A s s o ­
ciation, Inc. No water is pumped from the lake. 

Dam. The dam consists of an earth fill with 
a puddled core reinforced by a board wall. The 
dam is 735 feet long, including the spillway at the 
west end, and has a 24-foot c r e s t which a c c o m ­
m o d a t e s the pavemen t and guard r a i l s of State 
Highway No. 17. The top of the dam is at e l e ­
vat ion a p p r o x i m a t e l y 728 feet above m e a n sea 
l eve l . The s lopes of the u p s t r e a m and down­
s t r eam faces a r e 3 to 1 and 2 1/2 to 1, r e s p e c ­
tively. 

Spillway. The concrete spillway is located 
at the e x t r e m e west end of the dam, and has an 
o v e r - a l l length of 48 feet. When const ructed, 

this spillway had an effective c r e s t length of 20 
feet, overflow passing through four rectangular 
notches 5 feet wide and 2 1/2 feet deep. The ef­
fective crest elevation at the bottom of the notches 
was then 715.75 feet above m e a n sea level. In 
1946 oak planking was added to the rec tangular 
weirs , thereby raising the effective spillway c re s t 
to an e leva t ion of 718. 64 feet above mean sea 
l eve l . 

The outfall channel of the spillway originally 
cons is ted of a f ive-s tep concre te apron energy 
d i s s i pa to r . 

P r e s e n t Condition of Lake - 1952. During 
heavy rains in May 1950, the spillway failed and 
was washed out completely. Since that date there 
has been no water storage in the lake at al l . The 
sediment deposits a re exposed to the drying effects 
of wind and sun; vegetation has sprung up on the 
sediment deposits. P resen t condition of the lake 
is shown in Figure 2. 

METHODS OF SURVEY 

Range Systems. The record of sedimentation 
in Lake Calhoun is based on the survey sys tem 
established in 1936 by the field par ty of the U. S. 
Soil Conservation Service under the direct ion of 
Louis M. Glymph, J r . , Chief of Pa r ty . At that 
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F I G . 2 . VIEW O F E X P O S E D S E D I M E N T D E P O S I T S 
IN L A K E C A L H O U N . 

t ime a detailed sedimentation survey of the r e s ­
ervoir was made cooperatively by the same th ree 
agencies conducting the present studies. A t r i -
angulation net of 10 stations was expanded from 
a 600-foot baseline chained ac ros s the dam; this 
se rved as control for the mapping of the shore 
line and the e s t ab l i shment of the sys tem of ten 
silt ranges on the lake. Range ends and t r iangu-
lation stations were marked with iron pipe set in 
concrete and stamped with station numbers. Map­
ping was done with plane table and telescopic a l i ­
dade to a scale of one inch equals 100 feet. F i g ­
ure 3 is a base map of the lake showing the survey 
network. 

All values of storage capacity and silt volumes 
for the r e s e r v o i r were determined by the range 
method of survey developed by the Soil Conserva­
tion Service and descr ibed in the i r Bulletin No. 
524, "Silting of R e s e r v o i r s . " 4 

4. Eak in , H. M . , Si l t ing of R e s e r v o i r s , U. S. Dep t . of 
A g r i c u l t u r e T e c h n i c a l Bu l l e t i n 524, R e v i s e d b y C . B . B r o w n , 
168 p p . , i l l u s t r a t e d . Washington, U. S . G o v e r n m e n t P r i n t i n g 
Office, 1939. 

FIG. 3. 
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Measurement of Sediment. In 1936 soundings 
of water depth were taken at in tervals of 25 feet 
along each sediment range to locate the elevation 
of the top of the sediment at that t ime. Soundings 
were taken with a bell-shaped 6-pound aluminum 
sounding weight with a base diameter of 5 inches 
and a height of 6 inches. At intervals of 50 feet 
or with al ternate soundings, the thickness of the 
silt was measu red with a "spud" bar . This is a 
specially designed instrument developed for this 
work by the Soil Conservation Service. As shown 
in F igure 4 this consists of a s teel rod made up 
of cup-shaped grooves every one-tenth of a foot. 
On the range line this spud is thrown spear l ike 
into the sediment on the end of a cal ibrated line. 
It passes through the soft sediment and penet ra tes 
the original soil or p r e - r e s e r v o i r deposit. The 
ba r is then r e t r i e v e d and in the boat the actual 
thickness of the sediment is measured by inspect­
ing the smal l soil or sediment samples re ta ined 
in the cups. 

FIG. 4. USE OF SPUD IN MEASURING SEDIMENT 
THICKNESS. 

In 1947 a detailed resurvey of this r e s e r v o i r 
was carr ied out by a field crew of the State Water 
Survey Division under Bernt O. Larson, Chief of 
Par ty . In making the resurvey it was n e c e s s a r y 
to r e m a p complete ly the shore l ine because the 
sp i l lway c r e s t had been r a i s e d since the 1936 
survey. As a resul t of this r i s e in water level, 
many of the original survey stations were sub­
merged or washed out. In such cases the stations 
were r e - e s t a b l i s h e d or a l te rna te s tat ions were 
located above the p resen t c r e s t line. Since the 
1936 cross-sections of this lake showed the original 
soil profile and the sediment thickness in 1936, 
these ranges were not re -spudded but were r e ­
sounded to locate the 1947 top of the sediment . 
A t o t a l of 98 m e a s u r e m e n t s were made on the 
eight ranges shown in Figure 3. On Range 014-
015, which had not been previously surveyed, the 
spud was used to m e a s u r e sediment th ickness . 

M e a s u r e m e n t s were made a t 50-feet in tervals 
except on the above-ment ioned range on which 
25-foot intervals were taken. 

SEDIMENTATION IN THE RESERVOIR 

Summary of Data. Table 1 is a summary of 
the sedimentation data obtained from the two su r ­
veys of Lake Calhoun, together with data der ived 
therefrom which are pertinent to the sedimentation 
problem in the lake. Since the spillway had not 
been r a i s ed at the t i m e of the 1936 survey, the 
results of that survey have been converted to the 
1947 elevation so that the resul ts of the two s u r ­
veys will be comparable. All resu l t s in Table 1 
a r e based on the 1947 spillway c r e s t elevation. 
Significant findings shown in this summary a r e : 

1. The capacity of the reservoir for water 
storage has been reduced by 73. 6 percent since 
its construction, a period of just 22. 9 y e a r s . 

2. The sediment accumulation in the lake 
represen t s an average annual soil loss of 71.41 
cubic feet of soil per acre per year from the wa te r ­
shed. 

It is in t e res t ing to note that the volume of 
sediment in the reservoi r in 1947 is grea ter than 
the original capacity of the r e se rvo i r before the 
dam was ra i sed . This ra te of sedimentacion is 
obviously excessive. An explanation of this high 
ra te of sedimentation can be found by observing 
the relatively low capacity-watershed ratio (C/W 
ratio) of the lake. The original C/W rat io of the 
r e s e r v o i r was 21 .8 a c r e - f e e t per square mi le . 
In other words , the r e s e r v o i r was designed and 
constructed to furnish about 21.8 acre-feet of s to r ­
age space for every square mi le of watershed. 
Sedimentation studies in Illinois and in other pa r t s 
of the country5 have shown that the original C/W 
ratio of a reservoi r is significant in determining 
the rate at which the r e se rvo i r will collect sedi ­
ment. A small capacity reservoir which rece ives 
sediment from a la rge watershed a r ea will lose 
capacity much fas ter than a high-capaci ty r e s ­
ervoi r with a smal l watershed. The C/W rat io 
of 21.8 acre-feet per square mile for Lake Cal­
houn is undoubtedly one of the pr incipal factors 
which explain the rapid rate at which Lake Calhoun 
is losing capacity. 

Precipitation. Table 1 shows that from 1924 
to 1936 the annual sediment deposited in the lake 
amounted to 1. 88 tons per acre from the drainage 
area while during 1936 to 1947 this annual average 
had i nc r ea sed to 2. 14 tons per a c r e . This in­
c r e a s e in s ed imen t p roduc t ion may have been 
caused by any of seve ra l fac tors , including dif­
fe rences in in tensi ty , durat ion, and frequency 
of p rec ip i ta t ion dur ing the two p e r i o d s . U. S. 

5. Brown, C. B . , The Control of Reservo i r Silting, 
U.S. D. A. Soil Conservation Service Misc. Publication No. 
521, Washington, D. C . , 1944. 
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Table 1 

Summary of Sedimentation Data on Lake Calhoun 
Galva, Illinois 
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Weather Bureau records at Galva, Illinois, show 
that during the ea r l i e r per iod (1924-1936) mean 
annual precipitation was 31. 72 inches, while du r ­
ing the l a t t e r per iod (1936-1947) the mean was 
32. 33 i n c h e s . The l o n g - t e r m annual mean is 
32. 02 inches. Since mean average precipi ta t ion 
does not p rov ide in fo rmat ion on the intensi ty, 
duration, and frequency of precipitat ion, it is of 
little value in explaining the increased sed iment 
production. Increased sediment production may 
also be due to increased intensity of land cult iva­
tion in recent years . 

Distribution of Sediment. The heaviest depo­
sition has occurred in the upper par t of the lake. 
P e r c e n t l o s s of capac i ty in the nine segments 
range f rom 87 pe rcen t in the headwate r s at the 
ex t r eme nor theas t end of the lake to 54 percen t 
loss of s torage near the dam. Figure 5 ver i f ies 
this and also shows that there would be very l i t t le 
water in the upper section of the lake had not the 
elevation of the spillway been raised. In no s eg ­
ment does there remain more than 46 pe rcen t of 
the original storage capacity. Figure 5 shows the 
cross-sections of water and sediment along ranges 
01-02 and 011-010 located as shown in F igure 3. 

In Table 2 the sedimentation in Lake Calhoun 
is tabulated in comparison to s imi la r r e su l t s on 
four other r e s e r v o i r s in I l l inois . The effect of 
the capacity-watershed ra t io on the s torage loss 
is exemplified by comparing Lake Calhoun to Lake 
Bracken, near Galesburg. The original capacity-
watershed ra t io of Lake Bracken was near ly ten 
t i m e s a s g r e a t a s Lake Calhoun. Also , Lake 
Bracken has lost an average of only 0. 58 percent 
of original capacity each year, while Lake Calhoun 
has suffered a loss of 3. 21 percent pe r year . 

Carthage r e s e r v o i r was constructed with an 
original storage capacity of 406 acre- fee t . This 
lake receives the drainage from 2. 94 square mi l e s . 
Lake Calhoun, however, with a comparable o r i ­
ginal storage volume of 424. 7 acre-feet, was con­
structed to receive the drainage from 13.0 square 
mi les . The ra tes of sediment production a r e not 
greatly different—2.47 tons per ac re per year at 
Carthage and 2. 00 tons per ac re per year at Lake 
Calhoun. However, percentage-wise , the sed i ­
mentation in these two cases is greatly different; 
the Carthage reservoi r has lost only 1. 03 percen t 
per year while Lake Calhoun has lost 3. 21 percen t 
each year. 

FIG. 5 . T Y P I C A L S E D I M E N T CROSS S E C T I O N S , L A K E CALHOUN. 
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Table 2 

SEDIMENTATION OF LAKE CALHOUN COMPARED 
TO OTHER ILLINOIS RESERVOIRS 

SEDIMENT CHARACTERISTICS 

Analyses Made. The chemical and physical 
characteristics of the Lake Calhoun sediment were 
determined by analysis of sediment samples taken 
from representative locations within the lake, as 
shown in Figure 3. These sediment samples were 
analyzed for total nitrogen, total organic carbon, 
pH, available potass ium, available phosphorus, 
and volume-weight. Two samples , number 4 and 
6, we re analyzed for base-exchange c h a r a c t e r ­
i s t i cs and par t i c le size dis t r ibut ion. The data 
are given in Table 3. 

The sediments appear to be quite uniform in 
their chemical and physical character is t ics . The 
total nitrogen values vary only from 0. 13 to 0. 24 
percent, and the total organic carbon values range 
from 1. 47 to 2. 77 percent. Similarly, values for 
volume-weight vary only from a low of 0. 703 to 
a high of 1. 09. This uniformity suggests con­
s i d e r a b l e wa te r movemen t within the lake and 
probably a uniformity in depth of sediment depo­
sition. While s amples 4, 5, 7, and 9 a r e uni­
formly low in volume-weight and high in organic 
carbon, and samples number 1, 2, 3, 6, and 8 

a r e higher in volume-weight and lower in organic 
carbon, these differences a r e not as great as one 
would expect from the relative locations of these 
samples in the lake. However, some sort ing of 
sediment has o c c u r r e d within the lake with the 
finer deposits n e a r e s t to the dam. 

Origin of Sediment. The uniformity of t ex­
ture and chemical characteristics of the sediments 
indicate that the origin of the sediments must be 
largely loess and loess-der ived soi ls . 

A comparison of the chemical charac ter i s t ics 
of the sediment samples taken in 1947 with those 
of samples taken in 1936 (Table 4) revea l s that 
no apparent change has occurred in the nature of 
the sediments deposi ted during this per iod. In 
1936, as now, the sediment mater ia l s were quite 
uniform. This lack of change in the nature of the 
sediments would seem to indicate that erosion pat­
te rns within the watershed are similar to what they 
were in 1936. Sediment control should, therefore, 
include measures necessary to prevent erosion on 
the more sloping cultivated areas of the watershed. 
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Table 3 

Chemical and Physical Data on 1947 Lake Calhoun Sediment Samples 

T a b l e 4 

C H E M I C A L DATA ON 1936 L A K E C A L H O U N S E D I M E N T S A M P L E S 
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WATERSHED 

INTRODUCTION 

There a r e a number of factors that may in­
fluence the rate of siltation in a lake or r e se rvo i r . 
Among these factors a re the s ize, shape and age 
of the r e s e r v o i r , the s ize of the drainage a r ea , 
the general topography and s teepness of s lopes, 
rainfall charac te r i s t i c s , the kind of soil and the 
land use pattern. The influence of each of these 
factors mus t be evaluated in a watershed where 
a study is being made of the effects of these fac­
t o r s on ra te of siltation. Some of these factors 
can be adjusted to reduce siltation in the r e s e r ­
v o i r s , whereas o thers a r e pe rmanen t physical 
conditions that cannot be changed. 

In an effective sediment-control p rogram for 
a reservoir or lake the principal sources of sed i ­
ment mus t be de termined. A detai led soil con­
servat ion su rvey map was p repa red by the Soil 
Conservation Service in the watershed. A special 

study of the farming conditions was a l so made . 
The survey consisted of mapping the kind of soil , 
percent of slope, degree of erosion and p re sen t 
land use on aerial photos having a scale of 4 inches 
to a mile. Channel erosion and amount of depos i ­
tion were also recorded on the survey. A sample 
sys tem was used in which a 160-acre block was 
mapped out of each section of land. The sample 
survey data were extended to represent 8400 a c r e s . 
The total land a r e a of the bas i s is actually only 
8,320 a c r e s or 13 square m i l e s . Standard soil 
conservation survey procedures were followed in 
the preparation of the field maps. 

The watershed l ies in Lynn Township, Knox 
County, Goshen Township in Stark County and in 
Galva Township, Henry County, I l l inois . The 
dra inage a r e a is 13. 0 square mi les in s ize and 
located in the headwaters of Fitch Creek (Figure 1). 

The topography in this watershed is level to 
gently rolling with a small percentage of s trongly 

Table 5 

ACREAGES AND PERCENTAGES OF VARIOUS SOIL GROUPS 
IN LAKE CALHOUN WATERSHED 
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rolling land adjacent to drainageways. The genera l 
land formation consists of a thick loess covering 
over wea the red glacia l drift . Only on the ve ry 
s teepest slopes or ser iously eroded spots is t i l l 
exposed on the surface. 

SOIL GROUPS 

Four general groups of soil may be found in 
the watershed, namely (1) dark-colored, medium-
textured, moderately permeable (Muscatine-Tama) 
soil group, (2) l ight-colored, med ium- tex tu red , 
slowly permeable (Berwick-mottled Clinton) soil 
group, (3) light-colored, medium-textured, mod­
era te ly permeable (Fayet te-shal low Clary) soil 
g roup , and (4) the bot tomland (Huntsville) soil 
group. The a c r e a g e and percen tage of each of 
the soil groups may be found in Table .5. F igure 6 
shows the general location of these soil groups. 

The dark-colored , medium-tex tured , mod­
era te ly permeable soil group, Group 1, consis ts 

of so i l s d e r i v e d l a r g e l y from l o e s s . On level 
a reas these soils a r e poorly oxidized and r equ i r e 
tile drainage. On the sloping land the soils a r e 
well oxidized and erosion is the dominant problem. 
These soils a r e very productive and respond well 
to good management. 

Soil g roup 2 , the l igh t -co lo red , med ium-
textured, slowly permeable soils are those poorly 
to i m p e r f e c t l y d r a i n e d soi ls tha t occur on the 
ridge tops adjacent to the s teeper drainageways. 
Some so i l s in th i s group a r e mapped on s lopes 
which indicate a slowly pe rmeab le layer in the 
subsoil. Small a reas of other soil groups a r e in­
cluded with this group on the map shown in F i g ­
ure 6. Good rotat ions that will improve the in­
te rna l a i r -wa te r relationship will improve these 
soi ls a g r e a t dea l . They a r e genera l ly low in 
organic mat ter and respond to good management . 

Soils included in group 3 a r e l ight-colored, 
m e d i u m - t e x t u r e d , m o d e r a t e l y p e r m e a b l e and 
well drained. These soils occur along the s t eeper 

FIG. 6 . G E N E R A L I Z E D SOIL G R O U P M A P . L A K E CALHOUN W A T E R S H E D , ILLINOIS. 
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Table 6 

ESTIMATED CROP YIELDS IN LAKE CALHOUN WATERSHED 
ON SOILS UNDER GOOD AND FAIR MANAGEMENT* 

drainageways and on the narrow ridge tops. They 
respond well to good management but a re subject 
to s e v e r e e ros ion . These soi ls rank second in 
total acreage in the watershed and comprise ap ­
proximately 21 percent of the a r ea . 

The bottomland soils (group 4) vary a grea t 
deal in t he i r potential use . The soi ls a re dark 
in color and a r e very productive; however, they 
occur along drainageways that vary in frequency 
of flooding. In addition, many of the smaller bot­
toms a r e cut up by meandering s t r e am channels 
result ing in a r ea s too smal l to cultivate. 

The re la t ive productivity of the soils in the 
watershed may be found in Table 6. 

SLOPES 

It is general ly a s sumed that in humid a g r i ­
cultural a r e a s , such as Ill inois, there is a high 
correlation between the amount of soil washed from 
the fields in the watershed and the amount of sed i ­
ment deposited in the r e se rvo i r or lake. If this 
is t rue , then the factors that influence soil loss 
from the fields should be carefully evaluated to 
de te rmine p rope r control m e a s u r e s . 

The s t e e p n e s s of slope is one of the most 
important factors affecting soil loss . Soil Con­
servation Erosion Experiment Stations6,7 through­

out the country have found that as the s teepness 
of slope is doubled the soil loss increases two and 
one-half t imes. Figure 7 shows this relat ionship. 

The slopes in the watershed range from level 
to over 30 percent. Table A in the appendix in­
dicates the distribution of slopes by soil groups. 
F igure 8 shows the pe rcen t ages of the various 
slope groups in the watershed. 

Eighty-five percent of all the level land in the 
watershed occurs in soil group 1 (dark-colored 
upland soils). Of the soils found on gently sloping 
land ("B" slopes), 90. 4 percent a r e classified as 
soil group 1. On the moderately sloping land ("C" 
s lopes) 78. 4 p e r c e n t of the so i l s occur in soil 
group 1. All of the soils found on steeper slopes 
(over 18 percen t ) a r e l i gh t - co lo red , m e d i u m -
textured, moderate ly permeable group 3 soi ls . 

FIG. 7. EFFECT OF SLOPE ON EROSION. (Based on 
slope and practice data.) 

6. Van Doren, C. A. and Gard, L. E . , Protecting Your 
Soil, University of Illinois in cooperation with Soil Conserva­
tion Service, Circular N. 667, Urbana, Illinois, 1950. 

7. Hays, O. E. and Clark, Noble, Cropping Systems 
That Help Control Erosion, University of Wisconsin, Bulletin 
No. 452, Madison, Wisconsin. 
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FIG. 8. PERCENTAGE OF VARIOUS SLOPE GROUPS 
IN LAKE CALHOUN WATERSHED. 

PRESENT LAND USE 

The p r e s e n t use of the land, whether it be 
used for cultivated crops, hay, pasture or woods, 
is ano ther ve ry impor tan t factor in soil l o s ses 
f rom fields and r a t e of sed imen t product ion in 
lakes and reservoi rs . Fields cropped too s t r enu­
ously and without r ega rd for slope may produce 
over one hundred t imes more soil loss than s i m i ­
lar land conditions in permanent vegetation. Five 
different kinds of land use were classified in the 
watershed, namely: (1) cropland, (2) pasture land, 
(3) woodland, (4) idle land, and (5) miscel laneous. 
Cropland is land on which crops were grown at the 
time of the survey. This includes crops such as 
corn, beans, small grain and rotation hay and p a s ­
ture . Pas ture land is land in perennial g r a s s e s , 
and woodland is land which has at least a 40 p e r ­
cent canopy of t rees . Miscellaneous land consis ts 
of land used for fa rms teads , roads , e t c . , while 
idle land refers to those a r e a s not used for pu r ­
poses that would furnish an economic return. For 
details on the distribution of p resen t land use by 
the various soil groups and slope groups refer to 
Tables B and C in the appendix. F igure 9 indi­
cates the dis t r ibut ion of p r e s e n t land use in the 
watershed. Of the 8400 a c r e s in the watershed, 
6667 acres are in cropland, 1340 acres in pa s tu re , 
108 acres in woodland, 245 acres in miscellaneous 
use, and 40 a c r e s in idle land use. Eighty-nine 
percent of the cropland in the watershed was c l a s ­
sified in soil group 1 (dark-colored , pe rmeable 
soil) , whereas 72. 5 percent of the pas tu re land 
and 73. 1 pe r cen t of the woodland was identified 
as soil group 3 ( l ight-colored, pe rmeable soil). 

Of the land in the watershed being used at the 
p r e s e n t as c ropland 69. 2 pe r cen t is located on 

slopes of less than 5 percent slope, 30. 5 percent 
on slopes of 5 to 15 percent , and 0. 3 percent on 
slopes over 15 percent (see Table C, Appendix). 
Thirty-one and eight-tenths percent of the pas ture 
land occurs on slopes of less than 5 percent, 9. 8 
percent is on slopes of from 5 to 15 percent slope, 
and 58. 4 percent occurs on slopes over 15 percent 
slope. Ninety-five percent of the land classified 
as idle occurs on slopes over 15 percent in s teep­
n e s s . 

The ac reage and percen tage of the various 
land use capability classes in Lake Calhoun wate r ­
shed by present land use may be found in Table D 
(Appendix). 

The land conditions in the watershed may be 
classified into three general categories and seven 
specific c l a s s e s . The th ree genera l categories 
divide the land into those areas suitable for regula r 
cropping (Class I, II and III land), those suited 
for l imited cropping (Class IV land), and those 
suited for permanent vegetation (Class V, VI and 
VII land). The seven specific c lasses break these 
three general categories into c lasses of land a c ­
cording to the hazards involved in using the land. 
Table D further shows that approximately 78 p e r ­
cent of the watershed is suitable for regular cul­
tivation, 6 percent suitable for occasional cul t i ­
vation and 16 percent is best suited for pasture or 
woods. The percentage of the watershed now being 
cultivated is 79. 4 pe r cen t as compared with 84 
pe rcen t that is sui table for r egu la r and l imited 
cult ivation. 

Figure 10 is a diagrammatic chart of Table D. 
It shows the percen tage of the va r ious land use 
capability classes in the watershed as well as the 
percentage of the various land classes now in cul­
tivation. The greatest misuse of land in the wa te r ­
shed as shown by this figure is the 14 percent of 
Class VI land and 3 percent of Class VII land that 
is now being cultivated. This represents 125 a c r e s 

FIG. 9 . DISTRIBUTION OF P R E S E N T LAND USE IN 
L A K E CALHOUN W A T E R S H E D . 
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of land in the watershed that should be in p e r m a n ­
ent p a s t u r e or woods but is now being cropped. 
Another major misuse of land not shown in these 
tables is cropping the sloping land that is suitable 
for cultivation (Class II, III and IV) too s t r enu­
ously and without regard for the direction of slope. 
This is brought out in Table 8 where a suggested 
watershed t reatment program is presented. 

The land use h i s t o r y of Galva Township, 
Henry County, and Lynn Township, Knox County, 
in which most of the watershed l ies , is shown in 
Table 7. 

A 10-year ave rage (1938-47) in Galva and 
Lynn Townships indicates that 48 percent of the 
tillable land was in corn and soybeans, 21 percent 
in s m a l l g ra in , 27 pe rcen t in hay and pas tu re , 
and 4 p e r c e n t mi sce l l aneous . The intensity of 
c ropping is not too s t renuous for Class I land; 
however, it is too strenuous for the sloping land 
in the watershed. Only 34 percent of the cropland 
in the watershed can stand this intensive cropping 
without conservation prac t ices and possibly an­
other 36 percent if careful erosion control p r a c ­
tices a re followed. It can be generally concluded 
from these data that relatively large ac reages in 
the watershed are being cropped too intensively to 
corn and soybeans. 

EROSION 

In developing a watershed treatment p rog ram 
for protection of a lake or reservoi r it is n e c e s ­
sary to know the source of sediment and the ra te 
of deposit ion. In order to analyze this problem 

FIG. 10. P E R C E N T A G E OF THE VARIOUS LAND USE 
C A P A B I L I T Y C L A S S E S I N L A K E C A L H O U N W A T E R S H E D 
AND P E R C E N T A G E OF E A C H CLASS IN C U L T I V A T I O N . 

both sheet and gully erosion, as well as a r e a s of 
recent deposition, were recorded on the conser ­
vation survey maps. The following erosion groups 
were mapped: 

No apparent erosion: Approximate original 
depth of topsoil r ema ins . 

Slight to m o d e r a t e e ros ion : Over seven 
inches of the original topsoil remaining, no subsoil 
exposed by the plow. 

Moderately severe erosion: Occasional to 
frequent exposure of subsoi l by plow, three to 
seven inches of topsoil remaining. 

Severe erosion: Erosion of the subsoil, l e s s 
than three inches of topsoil remaining. 

Table 7 

AVERAGE LAND USE, GALVA TOWNSHIP, HENRY COUNTY, 
AND LYNN TOWNSHIP, KNOX COUNTY, ILLINOIS, 1938-47* 
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Table 8 

E s t i m a t e d Reduct ion in Sheet E ros ion Annually from a Wate r shed T r e a t m e n t P r o g r a m 
Lake Calhoun W a t e r s h e d 
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It is estimated from the results of the survey 
that over 95 percent of the eroded material comes 
from sheet erosion. A program to reduce s i l ta-
tion in the lake would necessari ly require conser ­
vation measures and pract ices that would great ly 
reduce sheet-erosion in the watershed. Figure 11 
shows the amount of the various erosion c lasses 
in the watershed. 

FIG. 1 1 . P E R C E N T A G E O F D I F F E R E N T EROSION 
CLASSES IN L A K E CALHOUN W A T E R S H E D . 

The percentages of the total watershed c las ­
sified as moderate ly severe and severe erosion 
were determined by measuring the amount of soil 
eroded from the fields in the past. These two e r o ­
sion classes represent 34 percent of the acreage 
in the w a t e r s h e d , or 2969 a c r e s . Moderately 
severe erosion indicates 25 to 75 percent of the 
topsoi l r emoved and some subsoi l being mixed 
with the plow layer, while severe erosion denotes 
that 75 percent or more of the topsoil is removed 
and the plow layer is largely subsoil . Approxi­
mately 61 percent of the severe eros ion is found 
in the number 3 soil group ( l ight-colored, well 
drained soil), while 71. 3 percent of the moderately 
severe erosion occurs on the number 1 soil group 
(da rk -co lo red upland soi l ) . Fo r deta i ls on the 
distribution of the various erosion classes accord­
ing to soil group, slope group and p resen t land 
use refer to Tables E, F, and G in the appendix. 

F igure 12 indicates that a re la t ive ly large 
percen tage of the land now in cultivation in the 
w a t e r s h e d i s m o d e r a t e l y s e v e r e l y to severely 
eroded. There is little doubt but that these two 
erosion classes , comprising 32 percent of all the 
cropland in the watershed (2149 ac res ) , has con­
t r ibu ted a g r e a t deal to the r a t e of si l tat ion in 
Lake Calhoun. In addition to the cropland that 
has been badly eroded, over 50 percent of the land 
now in pas ture has l ess than half of the original 
topso i l r e m a i n i n g (Table G, Appendix). This 
probably indicates that this eroded pastureland 
was in cultivation at one time and when it became 
re la t ive ly unproduct ive through e ros ion i t was 
converted to pas ture . 

CONSERVATION 

Land in the Lake Calhoun watershed has been 
farmed without due regard for the kind of soil or 
steepness of slope. Land, like livestock, differs 
in i ts ability to produce. Some kinds of land can 
be cultivated and allowed to remain in clean t i l led 
crops one-half the time while other kinds of c r o p ­
land should be in hayland 50 to 75 percent of the 
time. Some land needs erosion control p rac t i ces 
applied to the cropland while o the r s should r e ­
main in permanent vegetation. A great deal of the 
sloping land in the watershed has been farmed as 
strenuously as the level productive a r e a s . As a 
result, erosion has taken its toll. There a re two 
main factors that have been very ins t rumental in 
producing high soil losses from the fields in the 
watershed. These factors a r e (1) cropping the 
sloping land to the same degree of intensity as the 
level land, and (2) failing to use e ros ion-cont ro l 
prac t ices on the sloping cropland. Although the 
census data indicate that the average percentage 
of cropland in clean-tilled crops in the watershed 
is 48 pe rcen t , t h e r e a r e many individual fields 
and f a r m s where corn and soybeans a r e grown 
four yea r s out of five. This cropping sys tem is 
practiced on these fields irrespective of the slope 
of the land. This p r a c t i c e r e s u l t s in high soi l 
l o s se s . The re a r e other factors of l e s s e r i m ­
portance, such as failing to maintain grass wa te r ­
ways in fields and along road r ight-of-ways and 
the overgrazing of pas tu res and woods. 

The f i r s t s tep in a sound wa te r shed t r e a t ­
ment p r o g r a m is to classify the land according 
to i t s ab i l i t i e s to safely produce crops such as 
corn, grain, hay, pasture and woods. Soil con­
servation survey maps such as those developed for 
a portion of the watershed, supply the n e c e s s a r y 
information needed to develop a sound land use 
program. These maps should be prepared on the 
remainder of the watershed to supply the needed 

F I G . 12. D I S T R I B U T I O N O F T H E F O U R EROSION 
CLASSES IN THE PRESENT CROPLAND IN LAKE CALHOUN 
W A T E R S H E D . 
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bas ic land information on each field and fa rm. 
Soil t e s t s should be m a d e on a l l c rop and 

pas tu re land to determine l imes tone , phosphate 
and potash needs. These mineral elements should 
be appl ied accord ing to needs in o rder to grow 
good stands of legumes and g r a s s e s requ i red in 
a rotation and pasture program that will econom­
ically control erosion. The best level land in the 
watershed should remain in g ra s ses and legumes 
at least one-fourth of the t ime . The sloping land 
sui table for cropping should r e m a i n in g r a s s e s 
and legumes a higher percentage of the t ime. All 
sloping cropland should be farmed with the slope 
and a d e q u a t e e r o s i o n c o n t r o l p r a c t i c e s used. 
Properly designed waterways should be established 
along al l wa te rcourses . 

Many of the permanent pastures in the water-
shed a r e e roded but may be renovated so as to 
provide g rea te r erosion control and yield l a r g e r 
economic return. Pas ture management is e s s e n ­
t ial along with renovation to insure the g rea tes t 
farm return. Earth and concrete s t ruc tures may 
be needed along some watercourses and at the t i le 
outlets. In order to reduce soil loss and a l so to 
encourage new growth, t imber a r e a s should not 
be grazed. Isolated a r e a s along dra inageways, 
fence c o r n e r s and s m a l l s teep or eroded a r e a s 
might profi tably be planted to des i r ab le shrubs 
or t r e e s to provide adequate cover for wildlife. 
Inc reased wildlife population is mos t profitable 
to have in the watershed. They as s i s t in keeping 
insects under control as well as serving r e c r e a ­
tional and aesthetic purposes . 

RESULTS 

CAUSES OF HIGH RATE OF STORAGE LOSS 

Watershed Fac tors . Under present land use 
condit ions i t is e s t ima ted that the mean annual 
soil loss from fields in the Lake Calhoun wate r ­
shed is 8. 3 tons per acre per year (Table 8). Dur­
ing the life of the lake, however , the sediment 
deposited in the lake has averaged only 2. 0 tons 
per year per acre of drainage a rea . This differ­
ence is caused by two things. F i r s t , a substantial 
amount of the soil which is eroded from the field 
may be moved only a short distance and deposited 
as colluvium at the edge of a field, or as al luvial 
fans within the s t r e a m sys tem or on the s t r e a m 
floodplain during floods. The channels and s t r e a m s 
may not have gradients and capacities to c a r r y al l 
of the soil broken losse from the field, all the way 
into the lake. The remainder is deposited out be ­
fore it reaches the lake. The second factor affect­
ing this apparent difference is the effectiveness of 
the lake in trapping the sediment which is c a r r i e d 
into the lake. 

R e s e r v o i r F a c t o r s . The t r a p efficiency of 
the lake is dependent on the detention t ime of the 
inflow and the par t ic le-s ize of the sediment load. 
A usable index to probable t rap efficiency has been 
devised by Brown 8 by using capaci ty-watershed 
ratio data. By this means it is es t imated that as 
originally constructed in 1924 at spillway e leva­
tion 715.75 M.S.L. and having a C/W ratio of 2 1. 8 
(see Table 1) Lake Calhoun probably trapped about 
70 percent of the incoming sediment. This checks 
fairly well with results found at Decatur, Illinois,9 

where, on the basis of turbidity r e c o r d s , it was 
estimated that only 75 percent of the sediment was 
trapped in the lake during i ts life. Lake Decatur 
had an original C/W ra t io of 21 . 8 ac re - fee t pe r 
square mile; this had been reduced to 16. 1 by 1946. 

By 1936, the C/W rat io of Lake Calhoun had 
been reduced to 10. 4 ac re - fee t pe r square mi le 
(see Table 1), and the lake probably trapped only 
30 percent of the incoming sediment . By 1947, 
with a C/W ra t io of 8. 6, the percentage of s ed i ­
ment trapped may have been as low as 20 percent . 

The high rate of storage loss in Lake Calhoun 
is due to the small-capacity lake developed in r e ­
lation to the above -norma l ra te of sediment in­
flow from the watershed . 

The 1936 survey and report stated, "The find­
ings of this survey indicate that Lake Calhoun has 
too large a wa te r shed in re la t ion to i ts s torage 
capacity."3 This finding is confirmed by the p r e s ­
ent study. 

REMEDIAL MEASURES 

Pract icabi l i ty . The condition of the lake in 
the last several years has been such that the use 
of the lake has been hampered . While the lake 
has been utilized only for recreat ional purposes , 
the advanced s tage of sedimentat ion in the lake 
has g rea t ly reduced the usefulness of the lake. 
In 1947 the deepest water in the lake was 5. 5 feet 
and 3 feet of this depth was created by the r a i s e 
in the spillway in 1946. Even after this r i s e in 
water level, much of the upper lake was unsuitable 
for boating and par ts of it were pract ical ly inac ­
cessible because of the shallow water . 

The complete draining of the lake by the 1950 
spillway failure stopped al l r ec rea t iona l ac t iv i ­
t ies dependent on the water , such as swimming, 
boating and fishing. Because of the money a l r eady 
invested by the lake associat ion in the a rea , it is 

8. Engineer ing Hydrau l i c s , Chapter XII, Sediment 
Transportat ion, by Car l B. Brown, p. 827. John Wiley and 
Sons, New York, 1950. 

9. Brown, C. B . , Stall, J . B . , and DeTurk, E. E . , 
Causes and Effects of Sedimentation in Lake Decatur , State 
Water Survey Division, Bulletin No. 37, Urbana, Il l inois, 
1946. 

should.be


19 

believed des i rab le to consider m e a s u r e s to r e ­
create and perpetuate the lake. Because of the 
g rea t damage caused he re by sediment in past 
y e a r s , however , p r e sen t efforts to rebuild and 
perpetuate the lake should be based on a rea l is t ic 
concept of the sedimentation problem. In order 
to prevent or minimize future sediment damages, 
the remedial measures at this lake should be cau­
tious and well planned. In comparison to the r e ­
medial measures discussed herein, the lake own­
e r s should se r ious ly consider the possibil i ty of 
complete abandonment of Lake Calhoun at the p r e s ­
ent s i t e . This would de t r ac t from the value of 
the present clubhouse and cottages, but the a rea 
offers g rea t r e c r e a t i o n a l faci l i t ies even in the 
absence of the lake. While this prospect is not a 
ve ry p leasan t one, it should be given due con­
sideration in light of the enormous sediment prob­
lem and other possible remedia l m e a s u r e s , in­
cluding the probable present and future costs and 
benefits of each. 

Raising the Dam. One of the first steps usu­
ally considered by lake owners in increasing s tor ­
age capaci ty is that of ra i s ing the spillway and 
possibly the dam. Such action is usually subject 
to l imi ta t ions as the or iginal dam and spillway 
were possibly designed to give the most economical 
project available at that site. As previously men­
tioned, the spillway at Lake Calhoun was ra i sed 
three feet in 1946. Since State Highway No. 17 
crosses the dam, the cost of removing and rep lac ­
ing the highway must be added to the cost of r a i s ­
ing the dam alone. 

The r a i s i ng of the en t i re dam and spillway 
would flood additional lands near the present head­
waters of the lake. A r ise of the lake level would 
put the lake 's edge very near the basement floor 
of the p r e s e n t clubhouse. If such a r a i s e were 
made, the clubhouse would have to be moved up­
hill . The topography is such that an additional 
elevation of 10 to 20 feet could be gained by mov­
ing the clubhouse up the steep bank. 

If the p resen t dam and spillway were ra i sed 
10 feet above the p re sen t 718 M. S. L . , the lake 

. c rea ted would have a capacity of approximately 
1280 acre- fee t total, including the 112 acre- fee t 
remaining in the present lake. This la rger lake 
would have a C/W ratio of about 98 acre-fee t per 
square mile of drainage area. The present water ­
shed rate of sediment production, with correspond­
ing increase in t rap efficiency, would deplete this 
new s torage capaci ty at 1. 0 to 1.5 percent per 
year compared to the 3.21 percent per year suf­
fered in the past at Lake Calhoun. (See Table 1. ) 

C o n s t r u c t i o n of An Addit ional Rese rvo i r . 
Pre l iminary consideration has been given by the 
lake owners to construction of a new dam on Fitch 
Creek at a site one-half mile south of the present 
dam. At the same water level elevation as the 
present Lake Calhoun, such a lake would impound 
about 720 additional acre-feet of water. In addi­

tion to the 112 acre-feet remaining in the p resen t 
lake, total storage would be 832 acre- fee t . The 
capacity-watershed ratio of the new project would 
thus be 63. 5 acre-feet per square mile. The ra te 
of sediment production experienced in the past in 
this drainage area would deplete such a lake at a 
ra te of about 1. 6 to 2. 0 percent per year . This 
is in comparison to the 3. 21 percent lost annually 
in pas t yea r s in Lake Calhoun. (See Table 1. ) 

Dredging. In the p rogram of sedimentation 
control, consideration must be given to the p o s ­
sibility of the removal of the sediment from the 
lake by dredging. Pas t studies have shown that 
the unit cost of dredging is usually high in compar i ­
son to other methods of regaining storage space . 

As mentioned previously, the lake in its 1947 
condition t r apped only an es t imated 20 percent 
of the sediment enter ing the lake. If the ent i re 
sediment in the lake were removed by dredging, 
the lake would then t r a p approximately 70 to 80 
percent of the incoming sediment. On a long- te rm 
b a s i s , under p resen t watershed conditions, the 
dredged lake would silt at about the same ra t e as 
it has in the past. 

Sediment Basins. From a long-range planning 
standpoint, upstream sediment basins must be con­
sidered as temporary measures. These basins si l t 
up the same as reservoi rs and eventually become 
ineffective. In addition, the cost of constructing 
such a basin is generally greater per unit of s t o r ­
age than the reservoirs it protects.5 The building 
of numerous farm stock ponds properly constructed 
and located strategically could serve as minia ture 
s e d i m e n t b a s i n s as wel l a s to s e r v e l ivestock 
needs , fire protection, and fish production. 

Vegetative Plantings. Proper soil t rea tment , 
adequate crop rotation, erosion control p rac t ices 
on sloping land, and a sound pas tu re renovation 
and management p rog ram on this watershed a r e 
essent ia l . In addition, the planting of t r e e s and 
shrubs in a r e a s suited for woodland or wildlife 
is highly des i r ed . The local f a rm adviser and 
soil conservation district personnel should be con­
sulted for land use planning. 

Thick-growing willows or other vegetation 
could be introduced into the shallow a reas of upper 
Lake Calhoun. Such growths would tend to reduce 
the velocity of inflowing waters and induce sed i ­
ment deposition above spillway level in the upper 
part of this lake. 

Watershed Treatment Program. Sedimenta­
tion data obtained on Lake Calhoun indicate that 
by 1947 the lake had been reduced to approximately 
one-fourth of its original capacity. This r e p r e ­
sents not only a loss to the community from the 
standpoint of recreational facilities but also a s e ­
vere loss to the f a rmers . This sediment r e p r e ­
sents many thousands of dollars in plant food and 
valuable topsoil. Fert i l izer can be purchased and 
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returned to the land, but organic mat ter and top-
soil cannot be readily or economically replaced. 

It is far m o r e economical to stop the sedi ­
ment at i ts source than to dredge it from a lake 
or build a new dam. The possibi l i t ies and l imi ­
tations of reducing sedimentation in a r e s e r v o i r 
by means of conservation measures on the wa te r ­
shed have been r e p o r t e d in a study by Carl B. 
Brown.1 0 He s t a t e s : 

"Most of the sediment deposited in r e s ­
ervoirs of low C/W rat io is bed load ma te r i a l . 
The fine wash load, which our present conser ­
vation program is reducing materially and p r o ­
portionately much more than bed load, most ly 
pas ses over the dam. In general , therefore , 
we a r e forced to conclude that r e s e r v o i r s of 
low C/W rat io will not be protected by the soil 
c o n s e r v a t i o n d i s t r i c t s p r o g r a m s because : 
F i r s t , these p r o g r a m s do not rapidly reduce 
the bed load inflow, which p r i m a r i l y causes 
the silting; second, such r e se rvo i r s a r e s i l t ­
ing rapidly and the t ime avai lable to protect 
t hem is too l imited with r e spec t to t ime r e ­
quired for application of control measures ; and 
th i rd , the value of such r e s e r v o i r s does not 
ordinarily justify supplementary control works 
which would re tard bed load movement. " 

On the basis of the conservation survey made 
in the Lake Calhoun drainage a rea and descr ibed 
e a r l i e r in th i s repor t , a p r o g r a m of land t r e a t ­
ment has been drawn up. This program is based 
on the agricultural use of the farm land in accord­
ance with its physical capabilities. The p rog ram 
will reduce great ly the loss of soil from the fa r ­
m e r s ' f ields and will thus reduce the sediment 
reach ing Lake Calhoun. 

However, at present Lake Calhoun t r aps only 
an estimated 20 percent of the sediment reaching 
the lake. Under this condition, only the la rges t 
s i ze p a r t i c l e s a r e caught in the lake; the finer 
ma te r i a l passes on over the spillway. The con­
s e r v a t i o n p r o g r a m outlined in Table 8 for the 
watershed will materially reduce the rate of sedi ­
ment reaching the lake. This proposed watershed 
t rea tment is the most strenuous use to which the 
land should be farmed. It is es t imated from the 
data available that the soil loss under the proposed 
watershed t r e a t m e n t p rog ram would reduce the 
present loss of 69, 467 tons annually to 7, 629 tons 
annually. This represents an 89 percent reduction 
of the soil leaving the fields. It is reasonable to 
assume that reducing the amount of soil lost f rom 
the fields will a l so resul t in smal le r amounts of 
sediment reaching the r e s e r v o i r . 

Tables 8 and 9 i temize a general watershed 
t rea tment program. In order to develop a sound 
land use program on farms, assistance should be 
obtained from the farm adviser or the local soil 
conse rva t ion d i s t r i c t . Although the m e a s u r e s 

shown in Table 9 a r e designed largely to reduce 
sheet erosion from the field, it is es t imated that 
over 95 percent of the total load entering the r e s ­
ervoir is derived from this source. The proposed 
program would re su l t in a reduction of approxi­
mately 84 percent of the total sediment load brought 
to the lake. Because of other factors d iscussed 
above, however, principally the very low capacity-
watershed ratio of Lake Calhoun, it is not believed 
that a large reduction in the rate of sediment depo­
sition in the lake can be accomplished by the wa te r ­
shed program. Although the sediment load r each ­
ing the lake can be reduced by 84 percent , or to 
16 percen t of i ts p r e sen t value, this 16 percent 
is approximately equal to the small portion of the 
present load which now stops in the lake. An 84 
percent reduction would thus not have a great ef­
fect in protecting the lake. 

To recommend a long-range watershed t r e a t ­
ment p r o g r a m to reduce sedimentat ion in Lake 
Calhoun under its present condition may seem u s e ­
less. However, the methods and t reatments p r e ­
scribed in this p rogram can be successfully used 
to protect a la rger Lake Calhoun if the dam were 
ra i sed , or on a new si te should another lake be 
built. Disregarding the value of a watershed t r e a t ­
ment program as outlined in Table 8 for reducing 
silting in the lake itself, the program would repay 
the f a rmers many t imes in benefits reaped from 
g r e a t e r yields and a pe rmanen t long range soil 
management p r o g r a m . This proposed p rog ram 
provides for farming the land in such a manner as 
to obtain the maximum economical returns over a 
long period of time as well as to reduce the p r e s ­
ent soil losses from the fields approximately 89 
percent . 

The data in Table 8 showing the estimated soil 
loss in the watershed from the p resen t farming 
system as compared to the proposed program were 
developed from the soil conservation survey maps 
and available research information.11 These soil 
loss figures a r e relative and a r e especially valu­
able in compar ing the d i f ferences between the 
p resen t and proposed p r o g r a m . 

In comparing the presen t with the proposed 
program the greatest reduction in soil loss occurs-
on the cul t ivated land. The soi l loss from the 
presen t p rog ram is over ten t imes g rea te r than 
from the proposed watershed program. The grea t 
reduction in soil loss is due l a rge ly to growing 
less cult ivated c rops on the sloping land and to 
the use of conservation prac t ices . P r e sen t e r o ­
sion hazards in the watershed a r e i l lus t ra ted in 
F i g u r e s 13 and 14. The p rope r use of eros ion 
control p rac t ices such as contouring, t e r r a c i n g 
and s t r ip cropping, can reduce soil losses from 
a field 30 to 85 percent. All acreage adjustments 
from the present to the proposed land use p rogram 
a re minor . 

10. Brown, Ca r l B . , Aspects of Protect ing Storage 
Rese rvo i r s by Soil Conservation, Journal of Soil and Water 
Conservation, Vol. I, No. 1, July, 1946. 

11. Van Doren, C. A. and Klingebiel, A. A . , Slope 
and Pract ice Limitations for Illinois. Mimeograph Release, 
Urbana, Illinois, January 1948. 
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Table 9 

Estimated Conservation Practices and Rotations on Cropland 
Lake Calhoun Watershed 

The suggested amounts and kinds of rotat ions 
and erosion control practices needed in the wa te r ­
shed treatment program may be found in Table 9. 
No erosion control pract ices are needed on 2252 
acres of the 6667 acres in cultivation in the water ­
shed. The major erosion control prac t ices r e c ­
ommended are: contouring 2827 acres, strip c rop­
ping 771 a c r e s , and te r rac ing 694 a c r e s . Addi­
tional t e r r a c e s would further reduce soil loss . 

F I G . 13. SLOPING LAND F A R M E D UP AND DOWN 
THE H I L L R E S U L T S IN HIGH SOIL LOSSES. 

The mos t in tensive rota t ion recommended 
allows the land to remain in g rasses and legumes 
at least one-fourth of the t ime. This rotation is 
recommended on level land and on gently sloping 
land (less than 5 percent) where contouring or t e r ­
racing is used. The recommended rotations r e ­
quiring grasses and legumes three or more yea r s 
out of eve ry five a r e designed for the steep or 
badly eroded land that is still suitable for l imited 
cultivation. 

FIG. 14. WATERWAYS SHOULD BE SEEDED TO GRASS 
TO P R E V E N T WASHING. 
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F I G . 15 . N E T I N C O M E P E R A C R E , P H Y S I C A L L Y 
C O M P A R A B L E HIGH AND LOW C O N S E R V A T I O N F A R M S , 
M C L E A N C O U N T Y , 1 9 3 6 - 1 9 4 5 . 

Cost and Benefits of Conservation. Studies 
of ac tual f a rms in the state show that the appli­
cation of soil conservation measures by the f a rmer 
himself can be justified economically because of 
increased crop yields and increased net farm in­
come. 

The long-t ime benefits of conservat ion a r e 
certain. However, considerable effort and money 
m u s t be expended before pos i t ive r e s u l t s a r e 
achieved. Conservation benefits are demonstrated 
by studies comparing matched high and low con­
servation fa rms in McLean County for the per iod 
1936-1945. The farms compared had similar land-
use capabilities and were s imilar in size but one 
group of farmers used soil and water conservation 
p rac t i ce s and the other group did not use them. 
Figures 15 and 16 show the benefits of conserva­
tion in t e r m s of income changes and crop yield 
changes . 

Conservat ion costs including fe r t i l i zer and 
seed amounted to approximately $35 per a c r e on 
the h i g h - c o n s e r v a t i o n f a r m s . This was about 
twice the amount spent for conserva t ion on the 

FIG. 16. C R O P Y I E L D INDEX, P H Y S I C A L L Y C O M ­
P A R A B L E HIGH AND LOW CONSERVATION FARMS, M C L E A N 
C O U N T Y , 1 9 3 6 - 1 9 4 5 . ( A v e r a g e y i e l d s o f a l l c r o p s for a l l 
f a r m s e q u a l s 100. ) 

low-conservat ion f a r m s . 
The high-conservation farms had average net 

incomes of $3. 46 per ac re per year more for the 
10-year period. (This was after accounting for 
all expenses , including costs of conservat ion. ) 
This increased income amounted to $5, 536 for a 
160-acre farm for the 10-year per iod. At 1945 
pr ices the increased net income from conserva­
tion amounted to $4. 77 per a c r e , or $7 , 632 for 
a 160-acre farm for a 10-year period. 

Conservation costs and benefits in the Lake 
Calhoun watershed would be comparable or g rea t e r 
than those in the McLean County study. While 
the McLean County f a rms studied have a higher 
proportion of tillable land, this would be offset by 
the present unproductive pastureland in the Lake 
Calhoun wate r shed which would be brought into 
profitable production by application of a complete 
conservation plan. The Lake Calhoun watershed 
is more of a livestock producing a rea and recent 
s tudies show tha t l ives tock f a r m e r s often gain 
more from a conservation program than do grain 
fa rmers . 



A P P E N D I X 



Table A 

Distribution of Slope Classes in Each Soil Group 
Lake Calhoun Watershed 
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T a b l e B 

Dis t r ibu t ion of Land Use C l a s s e s in Each Soil Group 
Lake Calhoun W a t e r s h e d 

T a b l e C 

Di s t r i bu t ion of Land Use C l a s s e s in Each Slope C l a s s 
Lake Calhoun Wa te r shed 
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Tab le D 

Land Capabi l i ty C o m p a r e d with Exis t ing Land Use at T ime of Survey 
Lake Calhoun W a t e r s h e d 
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Table E 

Dis t r ibu t ion of E r o s i o n Groups in Each Soil Group 
Lake Calhoun Watershed 

Table F 

Dis t r ibu t ion of E ros ion Groups in Each Slope C las s 
Lake Calhoun Watershed 

Tab le G 

Distr ibut ion of E r o s i o n Groups in Each Land Use C l a s s 
Lake Calhoun Wate rshed 
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