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T H E I N F L U E N C E S O F LAND U S E S AND S T R E A M M O D I F I C A T I O N S 
ON W A T E R Q U A L I T Y IN T H E S T R E A M S OF T H E C O U R T C R E E K W A T E R S H E D 

b y D o n a l d R o s e b o o m , R a l p h L . E v a n s , John E r i c k s o n , 
Lyle G. B r o o k s , and Dana S h a c k l e f o r d 

R E P O R T S U M M A R Y 

T h i s brief s u m m a r y will e x p l a i n a d e t a i l e d report and a l s o 
e x p l a i n w h y such detail is i m p o r t a n t . E r o s i o n and s e d i m e n t 
c o n t r o l p r o g r a m s have b e e n b a s e d upon control of e r o s i o n by 
a l t e r a t i o n of c u l t i v a t i o n p r a c t i c e s in row crop f i e l d s . The 
d e t a i l s of this report w i l l i l l u s t r a t e the i m p o r t a n c e of all 
a g r i c u l t u r a l lands ( i n c l u d i n g p a s t u r e s ) in the o u t p o u r i n g of 
s e d i m e n t and n u t r i e n t s , w h i c h are d e g r a d i n g lakes and s t r e a m s 
t h r o u g h o u t the I l l i n o i s R i v e r b a s i n . S t r e a m s in w e s t e r n and 
c e n t r a l I l l i n o i s have b e e n found to c a r r y m o r e s e d i m e n t than 
s t r e a m s f r o m n o r t h e r n , e a s t e r n , and s o u t h e r n I l l i n o i s . M o s t o f 
these s t r e a m s a r e t r i b u t a r y to the I l l i n o i s R i v e r , the m a j o r 
river b a s i n w i t h i n I l l i n o i s . The I l l i n o i s River flows so s l o w l y 
that m u c h of the s e d i m e n t d e l i v e r e d f r o m the t r i b u t a r i e s is 
d e p o s i t e d w i t h i n the f l o o d p l a i n of the I l l i n o i s R i v e r , e s p e c i a l l y 
its b a c k w a t e r l a k e s . S e d i m e n t is d e s t r o y i n g the g a m e f i s h i n g , 
c o m m e r c i a l f i s h i n g , and w a t e r f o w l h u n t i n g in w h a t w a s the 
g r e a t e s t h u n t i n g and f i s h i n g river in I l l i n o i s . 

The C o u r t C r e e k w a t e r s h e d lies in the center of this r e g i o n , 
w h i c h the Soil C o n s e r v a t i o n S e r v i c e c a l l s the " c r i t i c a l s e d i m e n t 
p r o d u c i n g a r e a " of the upper M i s s i s s i p p i River b a s i n . At 6 2 , 0 0 0 
a c r e s ( a l m o s t 100 s q u a r e m i l e s ) , this w a t e r s h e d is the largest 
s t u d i e d in Illinois for the e f f e c t s of land use on w a t e r 
q u a l i t y . Court Creek has three large t r i b u t a r i e s ( M i d d l e C r e e k , 
N o r t h C r e e k , and Sugar C r e e k ) , w h o s e w a t e r s h e d s are large e n o u g h 
to c o n t a i n p e r m a n e n t fish p o p u l a t i o n s . The I l l i n o i s D e p a r t m e n t 
of C o n s e r v a t i o n found large n u m b e r s of s m a l l m o u t h b a s s (up to 2.7 
lbs) in u p s t r e a m s e g m e n t s of Court C r e e k ; h o w e v e r , the d o w n s t r e a m 
s e g m e n t s c o n t a i n e d o n l y small p a n f i s h and m i n n o w s . This 
d o w n s t r e a m fish p o p u l a t i o n is similar to m o s t fishery p o p u l a t i o n s 
in I l l i n o i s s t r e a m s . D e t a i l s of this w a t e r s h e d study will 
e x p l a i n the loss of w a t e r q u a l i t y and s t r e a m f i s h e r i e s in the 
I l l i n o i s River b a s i n . 

The s i n g l e m o s t i m p o r t a n t factor c o n t r o l l i n g the extent of 
e r o s i o n and o f f s i t e d a m a g e s is the speed of f l o o d w a t e r s (rate of 
s u r f a c e w a t e r r u n o f f ) . The a m o u n t of e r o d e d soil and the 
d i s t a n c e t r a v e l e d by e r o d e d soil a r e e n t i r e l y d e p e n d e n t u p o n the 
speed of r u n o f f . If w a t e r s are s l o w e d , e r o s i o n is l e s s e n e d and 
s e d i m e n t is d e p o s i t e d . W h e n the speed of f l o o d w a t e r s is 
i n c r e a s e d , eroded soils are t r a n s p o r t e d f a r t h e r . 

The speed of f l o o d w a t e r s is d e p e n d e n t upon the s l o p e of the 
land and the intensity of the r a i n f a l l . W h i l e m a n has little 
i n f l u e n c e upon rainfall i n t e n s i t y , he has s i g n i f i c a n t l y a l t e r e d 
lands and s t r e a m s along a r e a s w i t h s t e e p s l o p e s . The vast 
m a j o r i t y of I l l i n o i s is p r i v a t e l y o w n e d a g r i c u l t u r a l l a n d s . 
A g r i c u l t u r a l land uses include row c r o p s , p a s t u r e s , and 
w o o d l a n d s . W h i l e the e f f e c t s of r e s i d e n t i a l h o u s i n g and s t r i p 
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mining a r e determined in the report, only agricultural land 
management practices had severe impacts on stream quality. While 
many recent agricultural practices slow both erosion and surface 
water runoff, some practices have increased runoff and erosion 
from the watershed, especially those areas with steep slopes. 
This summary will follow the general outline of the report and 
begin by tracing the formation of watershed topography and 
soils. 

Illinois is largely a relatively flat prairie. However, 
approximately 12,000 years ago, the melting Wisconsinan Age 
glacier eroded very large stream and river valleys through 
central and western Illinois. The stream valleys are much wider 
than present day streams could have eroded. The adjacent valley 
bluffs are also much steeper - the land may drop 120 feet in a 
mile of travel. The upland prairie developed under grass cover 
into the highly fertile black soils, which are now intensively 
cultivated. Stream valley bluffs developed under forest cover 
into less fertile light-colored timber soils. The steeply 
sloping bluffs have largely served as wooded pastures or have 
been cleared of timber and are open pastures. In Knox County, 
the timbered stream valleys have served as sediment traps during 
floods, so that a highly fertile alluvial soil developed. 
Streams meandered across the floodplains following timbered 
stream banks. 

At the present time, the larger downstream valleys are in 
row crops while the narrow upstream valleys are pastures. The 
amount of sediment and nutrients eroded from the upland prairies 
and stream valleys during flood events was determined during a 
time period with a large number of intense rainstorms. From 1981 
to the spring of 1983, the amounts of rain falling on the 
watershed were measured by a network of 13 raingages. 
Concurrently streamflows were measured through the same time 
period by a network of nine flow gages. The combinations of 
raingages and stream flow gages allowed the determination of the 
relative contributions of upland prairies and stream valleys to 
flood events. The high contribution of the steep bluffs to peak 
streamflows was best illustrated by the Middle Creek watershed. 
The 4000 acres of upland prairie contributed only a peak flow of 
78 cfs (cubic feet per second of stream water) while the addition 
of 2000 acres of stream valley bluffs increased the peak flow to 
320 cfs. Both areas received similar amounts of rain 
approximately 2.2 inches of rain in 9 hours. Therefore the steep 
valley bluffs (mainly in pasture and wooded pasture) have much 
greater rates of surface water runoff. Such runoff creates high 
velocity streamflows during flood events. 

Stream and water quality can be measured by the 
concentrations of chemicals in the water and also by the total 
amounts of chemicals transported during the year or during 
individual flood events. The concentrations of sediment and 
chemicals were determined at 16 stream stations throughout the 
watershed. In terms of chemical concentrations, water quality of 
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all s t r e a m s w a s e x c e l l e n t d u r i n g normal s t r e a m f l o w s (over 80 
percent of the t i m e ) . W a t e r q u a l i t y d u r i n g r a i n s t o r m s d e c r e a s e d 
b e c a u s e the c o n c e n t r a t i o n s of s e d i m e n t , a m m o n i a , and p h o s p h o r u s 
increased g r e a t l y . No toxic levels of c h e m i c a l s w e r e r e c o r d e d 
during r a i n s t o r m s b e c a u s e c h e m i c a l s w e r e a t t a c h e d to soil 
p a r t i c l e s and not readily a v a i l a b l e to a q u a t i c l i f e . H o w e v e r , 
during s t r e a m f l o w s from s n o w m e l t , s e d i m e n t c o n c e n t r a t i o n s w e r e 
much lower, w h i l e c o n c e n t r a t i o n s of d i s s o l v e d ammonia and 
p h o s p h o r u s w e r e h i g h . The high c o n c e n t r a t i o n s of a m m o n i a and 
p h o s p h o r u s c a u s e d algal b l o o m s to occur in a 5 0 0 - a c r e w a t e r s h e d 
lake, even under ice c o v e r . In s t r e a m v a l l e y s , c o n c e n t r a t i o n s of 
d i s s o l v e d a m m o n i a during s n o w m e l t runoff w e r e near a c u t e l y toxic 
l e v e l s . P o s s i b l e s o u r c e s of a m m o n i a and p h o s p h o r u s are w a s t e s of 
c o n f i n e d animal ( s w i n e ) f e e d l o t s along the v a l l e y b l u f f s . Fish 
k i l l s have been recorded in Court Creek s t r e a m s d u r i n g summer 
s p i l l s of animal w a s t e s . 

The total a m o u n t s of sediment and c h e m i c a l s t r a n s p o r t e d by a 
s t r e a m can be c a l c u l a t e d for the year or for a flood e v e n t . The 
amount of s e d i m e n t ( w e i g h t ) is the product of the s t r e a m f l o w 
( v o l u m e of w a t e r ) and the sediment c o n c e n t r a t i o n ( w e i g h t of 
s e d i m e n t per v o l u m e of w a t e r ) . The amount of s e d i m e n t or 
chemical e r o d e d from the w a t e r s h e d is called the s t r e a m y i e l d . 
S t r e a m y i e l d s w e r e d e t e r m i n e d for all 16 s u b w a t e r s h e d s in the 
four s t r e a m b a s i n s of the Court Creek w a t e r s h e d . In all s t r e a m 
b a s i n s , the smaller s u b w a t e r s h e d s of the d o w n s t r e a m v a l l e y s 
c o n t r i b u t e d m o s t of the s e d i m e n t and n u t r i e n t s . W h i l e upland 
p r a i r i e s u b w a t e r s h e d s had s t r e a m s e d i m e n t yields of 1.5 tons per 
a c r e , s u b w a t e r s h e d s in s t r e a m v a l l e y s had stream y i e l d s of 30 to 
50 tons per a c r e . S t r e a m v a l l e y s w e r e c h a r a c t e r i z e d as p a s t u r e s 
and animal f e e d l o t s on steep b l u f f s and row crops on the s t r e a m 
f l o o d p l a i n s . 

As t y p i f i e d in the M i d d l e Creek b a s i n , s t r e a m s e d i m e n t 
y i e l d s are m o r e closely c o r r e l a t e d w i t h runoff rates from 
s u b w a t e r s h e d s than with the extent of row crop a c r e a g e w i t h i n 
s u b w a t e r s h e d s . W h e n m o r e than 75 percent of the peak s t r e a m f l o w 
of M i d d l e Creek resulted from runoff in the lower 2 0 0 0 a c r e s of 
the s t r e a m v a l l e y , over 70 percent of the sediment and n u t r i e n t s 
w e r e also eroded from the lower 2 0 0 0 a c r e s . The lower 2 0 0 0 acres 
is 60 percent p a s t u r e and w o o d e d p a s t u r e along the steep s l o p e s . 
Row crops occur along the larger f l o o d p l a i n of the d o w n s t r e a m 
v a l l e y . Large bank e r o s i o n sites w e r e found in c h a n n e l i z e d 
s t r e a m s e g m e n t s adjacent to row crop f i e l d s . The upper 4000 
acres of p r a i r i e was over 75 percent row c r o p ; h o w e v e r , only 30 
percent' of the sediment w a s eroded from this a c r e a g e . 

Large bank erosion sites o c c u r r e d m o r e f r e q u e n t l y along 
c h a n n e l i z e d s t r e a m s e g m e n t s a d j a c e n t to row crop f i e l d s in the 
larger stream v a l l e y s of N o r t h C r e e k , Sugar C r e e k , and Court 
C r e e k . Aerial p h o t o g r a p h y b e t w e e n 1940 and 1979 r e v e a l s that 
s t r e a m c h a n n e l i z a t i o n s caused s t r e a m length r e d u c t i o n s up to 25 
percent in s t r e a m valley s u b w a t e r s h e d s . On N o r t h C r e e k , the 
s u b w a t e r s h e d w i t h the g r e a t e s t s t r e a m length r e d u c t i o n had the 
largest sediment stream yield -- 45 tons per a c r e . 
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S t r e a m bank e r o s i o n w a s m e a s u r e d a l o n g seven f l o o d p l a i n row 
crop fields after individual flood e v e n t s . The a m o u n t of bank 
soil from only seven f i e l d s e q u a l e d 5 to 10 p e r c e n t of the 
s e d i m e n t eroded f r o m the e n t i r e 6 2 , 0 0 0 a c r e s d u r i n g each flood. 
Aerial p h o t o g r a p h s b e t w e e n 1940 and 1979 reveal bank e r o s i o n of 
an e n t i r e row crop field in 40 y e a r s . For 40 y e a r s , an a v e r a g e 
of 2 0 0 0 tons of soil per year e n t e r e d C o u r t Creek from this field 
a l o n e . L a n d o w n e r s in the f l o o d p l a i n r e c e i v e m o r e d a m a g e from 
h i g h - v e l o c i t y s t r e a m f l o w s than from the s u b m e r g e n c e of row crops 
by f l o o d w a t e r s . 

B o t h land m a n a g e m e n t p r a c t i c e s along the steep b l u f f s and 
s t r e a m length r e d u c t i o n s in the f l o o d p l a i n s h a v e i n c r e a s e d the 
rate of s u r f a c e w a t e r runoff ( f l o o d w a t e r s p e e d ) and e r o s i o n . In 
e s s e n c e , e f f e c t i v e w a t e r s h e d m a n a g e m e n t m u s t s l o w the rate of 
r u n o f f . The only practical m e t h o d w o u l d involve v e g e t a t i v e land 
m a n a g e m e n t with m i n i m u m structural e x p e n s e s . Such m a n a g e m e n t 
s t r a t e g i e s must be d i r e c t e d not only at row crop a r e a s , but also 
at the p a s t u r e s a l o n g the steep a r e a s of the w a t e r s h e d w h e r e 
h i g h - v e l o c i t y runoff o c c u r s . P a s t u r e m a n a g e m e n t , c o n v e r s i o n to 
f o r e s t s , and c o n s t r u c t i o n of brush dams a l o n g steep b l u f f s are 
poss i b l e p r a c t i c e s . 

The s t a b i l i t y of w o o d e d s t r e a m banks w a s o b s e r v e d b o t h in 
the field and in aerial p h o t o g r a p h s . The o c c u r r e n c e of w o o d y 
v e g e t a t i o n on the h i g h - f l o w s t r e a m channel i n c r e a s e s flow 
r e s i s t a n c e and d e c r e a s e s v e l o c i t y by increasing flood d u r a t i o n . 
If the w a t e r s t o r a g e c a p a c i t y of the large s t r e a m v a l l e y s can be 
u t i l i z e d to slow f l o o d w a t e r s , then d o w n s t r e a m d a m a g e s from 
h i g h - v e l o c i t y f l o o d w a t e r s can be r e d u c e d . T h e w o o d e d stream 
border tends to deflect h i g h - v e l o c i t y flow into the stream 
c h a n n e l . As a p o r t i o n of the floodwater is slowed by v e g e t a t i o n , 
a natural levee is formed along the bank from d e p o s i t e d sand and 
s e d i m e n t . 

The Soil C o n s e r v a t i o n S e r v i c e in the w e s t e r n s t a t e s of 
A r i z o n a and C a l i f o r n i a has c o m b i n e d the r e s t o r a t i o n of w o o d e d 
s t r e a m b o r d e r s w i t h limited c o n s t r u c t i o n e x p e n d i t u r e s to control 
f l o o d p l a i n d a m a g e s and s t r e a m bank e r o s i o n . The d e v e l o p m e n t of 
low-cost s t r e a m m a i n t e n a n c e p r o g r a m s should begin in I l l i n o i s . 
Only w i t h s t r e a m m a i n t e n a n c e will the p r o m o t i o n of w o o d y 
v e g e t a t i o n along s t r e a m banks be e f f e c t i v e . 

To begin an e f f e c t i v e p r o g r a m , w a t e r s h e d l a n d o w n e r s have 
formed a w a t e r s h e d o r g a n i z a t i o n to speak w i t h local c o u n t y , 
s t a t e , and federal a g e n c i e s . W i t h an a c t i v e l e a d e r s h i p , such a 
w a t e r s h e d o r g a n i z a t i o n is m u c h m o r e likely to r e c e i v e technical 
and fiscal a s s i s t a n c e from state and federal a g e n c i e s . This 
report d e t a i l s local, s t a t e , and federal p r o g r a m s to assist 
w a t e r s h e d l a n d o w n e r s . In the Court Creek w a t e r s h e d , the c o n c e r n 
of o n l y a few p e r s i s t e n t Knox C o u n t y c i t i z e n s led to the funding 
of w a t e r s h e d study in 1 9 8 0 . 
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W i t h the r e s u l t s from three y e a r s of s t u d y , the C o u r t C r e e k 
W a t e r s h e d S t e e r i n g C o m m i t t e e and the Knox C o u n t y Soil and W a t e r 
C o n s e r v a t i o n D i s t r i c t h a v e b e g u n a l o n g - t e r m w a t e r s h e d 
r e s t o r a t i o n p r o g r a m w i t h a s s i s t a n c e from the I l l i n o i s D e p a r t m e n t 
of E n e r g y and N a t u r a l R e s o u r c e s , the I l l i n o i s D e p a r t m e n t of 
C o n s e r v a t i o n , the I l l i n o i s D e p a r t m e n t of A g r i c u l t u r e , the Soil 
C o n s e r v a t i o n S e r v i c e ( S C S ) , and the A g r i c u l t u r a l S t a b i l i z a t i o n 
and C o n s e r v a t i o n S e r v i c e ( A S C S ) . As of 1 9 8 5 , w a t e r s h e d f u n d i n g of 
c o n s e r v a t i o n p r a c t i c e s included a n A g r i c u l t u r e C o n s e r v a t i o n 
P r o g r a m C A C P ) Special P r o j e c t from the A S C S , the B u i l d I l l i n o i s 
P r o g r a m of the I l l i n o i s D e p a r t m e n t of A g r i c u l t u r e , and the 
W a t e r s h e d I n i t i a t i v e P r o g r a m from the I l l i n o i s D e p a r t m e n t of 
C o n s e r va t i o n . 
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I N T R O D U C T I O N 

S i n c e the p a s s a g e of the C l e a n W a t e r Act by C o n g r e s s in 
1972, several e f f o r t s have been m a d e on a n a t i o n a l level to 
a s s e s s trends in water q u a l i t y c o n d i t i o n s . P r o m i n e n t a m o n g t h e s e 
e f f o r t s is the N a t i o n a l S t r e a m Q u a l i t y A c c o u n t i n g N e t w o r k 
( N A S Q A N ) m a i n t a i n e d b y the U . S . G e o l o g i c a l S u r v e y ( U S G S ) . 
G e n e r a l l y , U S G S a n a l y s e s for the p e r i o d 1 9 7 0 - 1 9 8 0 show that w a t e r 
q u a l i t y has remained stable for most w a t e r b o d i e s . T h i s 
c o n c l u s i o n is s u p p o r t e d by other s t u d i e s p e r f o r m e d jointly by the 
U . S . E n v i r o n m e n t a l P r o t e c t i o n A g e n c y ( U S E P A ) and the U . S . F i s h 
and W i l d l i f e S e r v i c e . On the other h a n d , s i g n i f i c a n t i m p r o v e m e n t s 
in w a t e r q u a l i t y for c e r t a i n w a t e r b o d i e s such as Lake E r i e a r e 
reported by s t a t e s and regional o f f i c e s of EPA ( U S E P A , 1 9 8 3 ) . 
N e v e r t h e l e s s N A S O A N trend a n a l y s e s reveal that w a t e r q u a l i t y 
c o n d i t i o n s are not s t a b l e or improved but a r e w o r s e n i n g for 
c e r t a i n c o n s t i t u e n t s . A m o n g these c o n s t i t u e n t s are n i t r o g e n , 
p h o s p h o r u s , s u s p e n d e d s o l i d s , and t u r b i d i t y . T h e s e c o n s t i t u e n t s 
o r i g i n a t e p r i m a r i l y from nonpoint s o u r c e s (NPS) rather than p o i n t 
s o u r c e s ( U S E P A , 1 9 8 4 ) . There seems to be a g r e e m e n t a m o n g f i s h e r y 
b i o l o g i s t s that NPS are more o f t e n the cause for the d e g r a d a t i o n 
of f i s h e r y w a t e r s than are point s o u r c e s (Judy et a t . , 1 9 8 4 ) . 

The major a c t i v i t i e s related to N P S are a g r i c u l t u r e , m i n i n g , 
urban d e v e l o p m e n t , s i l v i c u l t u r e , and c o n s t r u c t i o n . A m o n g these 
major a c t i v i t i e s , a g r i c u l t u r a l land u s e s , i n c l u d i n g those for 
tillage p r a c t i c e s and animal w a s t e m a n a g e m e n t , are c o n s i d e r e d the 
most important source of NPS c o n s t i t u e n t s (Judy et a l . , 1 9 8 4 ) 
and they are p r o b a b l y the most e l u s i v e to m a n a g e . 

The c o n s t i t u e n t s of concern that are likely to be i n t r o d u c e d 
into s u r f a c e w a t e r s from a g r i c u l t u r a l p r a c t i c e s are n u t r i e n t s 
( n i t r o g e n and p h o s p h o r u s ) , s u s p e n d e d s o l i d s , and toxic s u b s t a n c e s 
( p e s t i c i d e s ) . C o m m o n to all N P S , these c o n s t i t u e n t s are m o b i l i z e d 
p r i m a r i l y d u r i n g runoff e v e n t s . Thus NPS " p o l l u t a n t s " are 
carried over and through the ground by rainfall and s n o w m e l t . 
This report a d d r e s s e s the issue of water q u a l i t y c h a n g e s in 
surface water during runoff caused by rainfall and/or s n o w m e l t , 
a c r o s s a w a t e r s h e d that is p r i m a r i l y a g r i c u l t u r a l . 

The C o u r t Creek w a t e r s h e d , located in the g e o g r a p h i c a l 
center of Knox C o u n t y , I l l i n o i s , is the study s i t e . The 
principal o b j e c t i v e of the study is to identify those s e c t o r s in 
the w a t e r s h e d w h i c h s i g n i f i c a n t l y influence the water q u a l i t y of 
s u r f a c e w a t e r s during runoff e v e n t s . O n c e c r i t i c a l s e c t o r s of 
NPS are i d e n t i f i e d , w a t e r s h e d r e s t o r a t i o n t e c h n o l o g y m u s t be 
a p p l i e d or d e v e l o p e d to reduce the NPS inflow into C o u r t C r e e k 
s t r e a m s and i m p o u n d m e n t s . The c o n c l u d i n g s e c t i o n s of this r e p o r t 
will detail t e c h n i q u e s and g o v e r n m e n t a a g e n c i e s likely to be 
useful in reducing i d e n t i f i e d NPS s o u r c e s . 

An e a r l i e r report e n t i t l e d An Inventory of C o u r t C r e e k 
W a t e r s h e d C h a r a c t e r i s t i c s That May R e l a t e to W a t e r Q u a l i t y in the 
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Watershed (Roseboom et al., 1983) would be useful to readers of 
this report. Although some basic information and data regarding 
the watershed are repeated here, nevertheless pertinent data 
related to climate, landforms, soil types, stream slopes, and 
point sources of pollution are fully documented in the earlier 
report and therefore are not treated fully in this report. 

R e p o r t Plan 

This report correlates the water quality data gathered from 
1980 to 1983 with the watershed topography, land use, and fishery 
data detailed in the earlier report (Roseboom et al., I983). The 
major sections of the report deal with the following topics: 

1) Description of the Watershed 
2) Land Uses 
3) Watershed Climate and Streamflows 
4) S t r earn Sampling 
5) Stream Chemical Concentrations 

a. Base Streamflows 
b. Snowmelt Streamflows 
c. Rainfall Streamflows 

6) S t r earn Yields 
a. Middle Creek 
b . Nor t h Cr eek 
c. Sugar Creek 
d. Court Creek 

7) Discussion 
8) Watershed Management Plan 
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o f C o u r t C r e e k . H i s 1 8 - y e a r r e s i d e n c e i n . t h e C o u r t C r e e k 
w a t e r s h e d a n d h i s o c c u p a t i o n a l e x p e r i e n c e t h r o u g h o u t the s t a t e 
h a v e m a d e h i s c o n t r i b u t i o n p a r t i c u l a r l y v a ? ? a b l e . D a n i e l S a l l e e , 
R o b e r t W i l l i a m s o n , a n d L a r r y S m i t h p e r f o r m e d f i s h s a m p l i n g and 
i d e n t i f i c a t i o n u n d e r a d v e r s e c o n d i t i o n s . 

N o r m a n E m m e r i c k , a n u p l a n d g a m e b i o l o g i s t o f t h e I l l i n o i s 
D e p a r t m e n t o f C o n s e r v a t i o n , e v a l u a t e d the h u n t i n g a n d f u r - b e a r i n g 
a n i m a l p o p u l a t i o n s o f the C o u r t C r e e k w a t e r s h e d . 

R o b e r t J o h n s o n o f the U n i t e d S t a t e s G e o l o g i c a l S u r v e y 
d e t e r m i n e d the t o p o g r a p h y o f the C o u r t C r e e k w a t e r s h e d d u r i n g 
1 9 7 8 , s o that the w a t e r s h e d s o f C o u r t C r e e k and its t r i b u t a r i e s 
c o u l d b e a c c u r a t e l y m e a s u r e d . T h e C e n t e r v i l l e ( M i s s o u r i ) o f f i c e 
w a s p a r t i c u l a r l y h e l p f u l i n o b t a i n i n g a d v a n c e c o p i e s o f the 
t o p o g r a p h i c m a p s . 

S e v e r a l i n d i v i d u a l s o f the A g r i c u l t u r a l S t a b i l i z a t i o n and 
C o n s e r v a t i o n S e r v i c e ( A S C S ) h a v e a i d e d the s t u d y . M e l v i n N e u m a n , 
d i r e c t o r o f the K n o x C o u n t y A S C S o f f i c e , h a s b e e n e s p e c i a l l y 
h e l p f u l i n p r o v i d i n g d i r e c t i o n o n o b t a i n i n g A S C S a e r i a l 
p h o t o g r a p h s and t h e i r e v a l u a t i o n s , a s w e l l a s i n o f f e r i n g m e e t i n g 
r o o m f a c i l i t i e s i n h i s o f f i c e . M a r y M c D o n a l d o f the L a s V e g a s 
A e r i a l P h o t o g r a p h y F i e l d O f f i c e w a s e s p e c i a l l y h e l p f u l i n 
o b t a i n i n g e a r l y a e r i a l p h o t o g r a p h s o f the C o u r t C r e e k w a t e r s h e d . 

A e r i a l D a t a S y s t e m s o f M o n m o u t h , I L , p a r t i c u l a r l y L a r r y 
D a u g h e r t y , S t e v e C a r r i e r , J i m W e l l s , and J i m G o l d r i c k , w e r e v e r y 
p a t i e n t i n the o r i g i n a l a e r i a l a n a l y s i s and s u b s e q u e n t data 
e v a l u a t i o n s o f that a n a l y s i s . 

S e v e r a l Soil C o n s e r v a t i o n S e r v i c e p e o p l e f r o m U S D A w e r e very 
i m p o r t a n t t o the s t u d y . W i l l i a m H a r t m a n , a r e a c o n s e r v a t i o n i s t o f 
R e g i o n 3 , and R o g e r W i n d h o r n , K n o x C o u n t y Soil S u r v e y l e a d e r , 
a d v a n c e d the s c h e d u l i n g of soil s u r v e y s in P e r s i f e r a n d K n o x 
T o w n s h i p s . T h r o u g h t h e i r e x p e r t a d v i c e and d a t a , s o i l s 
i n f o r m a t i o n has b e e n c o m p i l e d . B r u c e H o u g h t b y o f the K n o x C o u n t y 
Soil S u r v e y w a s e s p e c i a l l y h e l p f u l in e s t a b l i s h m e n t of a soil 
m o i s t u r e p r o b e a n d p r o v i s i o n o f soil m a p s . R i c k G l e d h i l l , 
d i r e c t o r o f the K n o x C o u n t y S C S o f f i c e , h a s r e v i e w e d m u c h o f the 
land m a n a g e m e n t and soil m a t e r i a l i n c l u d e d . 

I l l i n o i s S t a t e W a ter S u r v e y p e r s o n n e l w h o a i d e d the p r o j e c t 
r e p r e s e n t e d a b r o a d s p e c t r u m o f e n v i r o n m e n t a l s c i e n c e s . D o u g l a s 
J o n e s of the C l i m a t e I n f o r m a t i o n U n i t d e v e l o p e d a n e t w o r k of 13 
r a i n g a g e s in the w a t e r s h e d . He and K e i t h H e n d r i e e s t a b l i s h e d a 
soil m o i s t u r e i n s t a l l a t i o n i n the w a t e r s h e d . M i n g T . L e e o f the 
S u r f a c e W a t e r S e c t i o n w a s e x t r e m e l y h e l p f u l i n p l a n n i n g the 
e x p e r i m e n t a l d e s i g n for the a n a l y s i s o f land m a n a g e m e n t and 
s t o r m w a t e r r u n o f f d a t a . A l s o , M i c h a e l T e r s t r i e p a n d D a v i d K i s s e r 
d e s i g n e d a p r o g r a m o f s t r e a m b a n k e r o s i o n m o n i t o r i n g a n d bank 
m o n u m e n t s . 
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W a t e r q u a l i t y c h e m i s t s D a v i d H u l l i n g e r , D a n a S h a c k l e f o r d , 
B r e n t G r e g o r y , a n d J a m e s S h i e l d s c o n s t a n t l y r e c e i v e d a n d a n a l y z e d 
s a m p l e s a t u n s c h e d u l e d d a t e s d u r i n g o c c u r r e n c e s o f h e a v y 
r a i n f a l l . D o n a l d S c h n e p p e r and o n e o f the a u t h o r s o f t h i s 
r e p o r t , L y l e G . B r o o k s , u n d e r t o o k the m e a s u r e m e n t o f s t r e a m f l o w 
v e l o c i t i e s a t d i f f e r e n t s t r e a m s t a g e h e i g h t s . T h o m a s B u t t s , 
R i c h a r d T w a i t , T h o m a s H i l l , and J o h n E r i c k s o n w a l k e d the e n t i r e 
l e n g t h o f C o u r t C r e e k and N o r t h C r e e k t o e x a m i n e s t r e a m b a n k 
e r o s i o n s i t e s . I n a d d i t i o n , T h o m a s B u t t s p e r f o r m e d a m e t i c u l o u s 
d e t e r m i n a t i o n o f s t r e a m bed l e n g t h a n d r a t e o f fall f r o m the U S G S 
t o p o g r a p h i c m a p s . 

J i m W i l l i a m s p e r f o r m e d a d e t a i l e d g r o u n d t r u t h s u r v e y o f the 
1979 land m a n a g e m e n t d a t a , e s p e c i a l l y f e e d l o t c o n f i n e m e n t s . P h i l 
W a n g a n d Jud W i l l i a m s p r e p a r e d e x t e n s i v e s u m m a r y t a b l e s o f 
c o m p u t e r - c o m p i l e d d a t a and r e - e n t e r e d d a t a into the C y b e r 
c o m p u t e r s y s t e m . R o b e r t S i n c l a i r , C a r l L o n n q u i s t , M a r v i n 
C l e v e n g e r , a n d Ilean T r o v e r e s t a b l i s h e d c o m p u t e r p r o g r a m s t o 
e v a l u a t e land m a n a g e m e n t d a t a , e n u m e r a t e r a i n g a g e r e c o r d s , and 
e s t a b l i s h r a i n f a l l a n d s t r e a m f l o w c o r r e l a t i o n s . 

J o h n E r i c k s o n , J i m W i l l i a m s , Jud W i l l i a m s , and R i c h a r d T w a i t 
w e r e e s p e c i a l l y c o o p e r a t i v e d u r i n g s t r e a m s a m p l i n g , a s 
s t o r m - c a u s e d f l o w s o f t e n o c c u r r e d a f t e r n o r m a l w o r k h o u r s o r o n 
the w e e k e n d . J o h n E r i c k s o n , as a r e s i d e n t of G a l e s b u r g , 
m a i n t a i n e d r a i n g a g e s , m o n i t o r e d r a i n f a l l and s t r e a m f l o w s , and 
s u m m o n e d the w a t e r s a m p l i n g p e r s o n n e l a s c o n d i t i o n s w a r r a n t e d . 

L i n d a J o h n s o n t y p e d the o r i g i n a l m a n u s c r i p t a n d the c a m e r a 
c o p y , a n d G a i l T a y l o r e d i t e d the final r e p o r t . John W . B r o t h e r , 
J r . , L i n d a R i g g i n , W i l l i a m M o t h e r w a y , J r . , a n d V i c k i S t e w a r t 
e x p e n d e d g r e a t e f f o r t in p r o d u c i n g the large n u m b e r of m a p s and 
f i g u r e s r e q u i r e d for t h i s type of p r o j e c t . The p r e s e n t a t i o n s of 
A S C S a e r i a l p h o t o g r a p h s w i t h i n this r e p o r t h a v e b e e n e s p e c i a l l y 
v a l u a b l e . 

K n o x C o u n t y R o a d S u p e r v i s o r Jack W i t t w a s e s p e c i a l l y h e l p f u l 
in the m a n u f a c t u r i n g and p l a c e m e n t of the c o n t i n u o u s s t a g e 
r e c o r d e r a t D a h i n d a . W i l l i a m F o l g e r , f o r m e r road s u p e r v i s o r o f 
P e r s i f e r T o w n s h i p , w a s e s p e c i a l l y c o n s i d e r a t e a b o u t the p l a c e m e n t 
o f w i r e - w e i g h t and s t a f f g a g e s o n t o w n s h i p b r i d g e s . 

M o s t i m p o r t a n t l y , all the l a n d o w n e r s of the C o u r t C r e e k 
w a t e r s h e d w e r e vital t o the s t u d y ' s s u c c e s s a s they r e l a t e d 
p e r s o n a l i n f o r m a t i o n a b o u t their land a n d s t r e a m s , g a v e 
p e r m i s s i o n t o s a m p l e s t r e a m b a n k and f i e l d s o i l s , a n d e x t e n d e d 
h e l p a n d h o s p i t a l i t y t o W a t e r S u r v e y p e r s o n n e l t h r o u g h o u t our 
t h r e e y e a r s o f e f f o r t . 

D E S C R I P T I O N O F T H E W A T E R S H E D 

A s m e n t i o n e d p r e v i o u s l y , the C o u r t C r e e k w a t e r s h e d i s 
l o c a t e d i n K n o x C o u n t y . The 9 7 - s q u a r e - m i l e ( 2 5 1 - s q - k m ) w a t e r s h e d 
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lies almost entirely w i t h i n the four townships of S p a r t a , C o p l e y , 
Knox, and Persifer (see figure 1 ) . Court Creek flows eastward 
from Q a l e s b u r g for 14.5 m i l e s (23.3 km) along the southern 
boundary of the w a t e r s h e d . It enters the Spoon River near 
O a h i n d a , Illinois. Three main tributaries (Middle C r e e k , North 
C r e e k , and Sugar C r e e k ) flow south from the northern portion of 
the w a t e r s h e d . M i d d l e Creek is about 10 m i l e s (16.0 km) long, 
North Creek is about 12 miles (19.1 km) long, and Sugar Creek is 
about 10 m i l e s (16.0 k m ) long. The drainage area and the percent 
of watershed each stream represents is given in table 1. 

W i t h the exception of Rice L a k e , a m a n - m a d e impoundment 
located near the origin of Court C r e e k , all w a t e r s h e d 
impoundments are located in the Sugar Creek w a t e r s h e d . The 
largest is Spoon Valley Lake, which is 4 m i l e s long (6.4 km) with 
a surface area of 512 acres (2.1 sq k m ) . Its normal water 
surface elevation is 652 ft (199 m e t e r s ) above mean sea level. 
Construction of Spoon Valley Lake was completed in 197 1 as a 
portion of the Oak Run housing d e v e l o p m e n t . The other Sugar 
Creek impoundments result from strip m i n i n g a c t i v i t i e s in Copley 
T o w n s h i p . Strip m i n e impoundments are smaller and do not have 
controlled r e l e a s e s . Recreation areas in the w a t e r s h e d support 
c a m p i n g , h i k i n g , f i s h i n g , s i g h t s e e i n g , p i c n i c k i n g , and b o a t i n g . 
There are numerous s p o r t s m e n ' s clubs in the mine spoils area w h e r e 
impounded w a t e r s provide f i s h e r i e s . 

As shown in figure I, there are four incorporated 
communities in the w a t e r s h e d : East G a l e s b u r g , W a t a g a , the 
northern portion of K n o x v i l l e , and the southeast portion of 
Galesburg (not s h o w n ) . Two unincorporated c o m m u n i t i e s , Appleton 
and D a h i n d a , lie along Court Creek. In 1971, c o n s t r u c t i o n of the 
Oak Run housing development was begun in Persifer Township south 
of the major area of strip m i n i n g . About 2,133 acres (8.6 sq km) 
of land were d e v e l o p e d . By 1981 over 120 permanent dwellings 
existed at the Oak Run d e v e l o p m e n t , with about 60 summer h o m e s . 
The rural and incorporated urban population within the entire 
watershed has not been static nor has growth been p h e n o m e n a l . 
Included in table 2 are the recorded p o p u l a t i o n s for the rural 
and urban a r e a s . 

The Court Creek watershed was selected for study not because 
of recorded o c c u r r e n c e s of water quality problems but rather 
because of the diversity of land use within the watershed and the 
assured cooperation of its residents and the governmental 
personnel of Knox C o u n t y . H o w e v e r , the Surface Water Section of 
the Illinois State Water Survey has found western Illinois 
streams to have the largest instream sediment yields -- twice the 
sediment yields of streams in the remainder of the state (Bonini 
et al., 1 9 8 3 ) . The Soil Conservation Service has identified 33 
counties in western and central Illinois as constituting 
one-third of the critical sediment-producing area in the upper 
Mississippi River basin ( C r e w s , 1 9 8 3 ) . The Court Creek w a t e r s h e d 
is located in the center of this critical s e d i m e n t - p r o d u c i n g area 
of western Illinois. This area includes the basin of the Illinois 
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Figure 1. The watershed of Court. Creek 



Table 1. Watershed Areas of Streams in the Court Creek Watershed 

Middle North Sugar Court 
Creek Creek Creek Creek* Total 

Square km 27.2 75.9 59.1 88.8 251.0 

Square miles 10.5 29.3 22.8 34.4 97.5 

Acres 6,720 18,720 14,560 22,080 62,080 

% of watershed 10.8 30.2 23.5 35.5 100.0 

* Excluding tributary watersheds 

Table 2. Population of the Court Creek watershed 

Townships 1940 1950 1960 1970 1980 

Sparta 575 528 472 477 445 

Copley 538 415 351 327 298 

Knox 675 566 733 1046 1582 

Persifer 716 724 654 600 822 

Urban 

East Galesburg 605 651 660 706 928 

Wataga 540 550 570 570 996 

Knoxville* 747 736 853 977 1143 

Galesburg** 5776 6288 7448 7260 7060 

* Estimate based on 33% of total population 
** Estimate based on 2 0 % of total population 
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R i v e r , w h i c h has b e e n m o s t s e v e r e l y d e g r a d e d b y s e d i m e n t a t i o n i n 
i t s b a c k w a t e r l a k e s . 

T h e b a s i c l a n d f o r m a n d s o i l s o f the C o u r t C r e e k w a t e r s h e d 
r e s u l t e d f r o m g l a c i a l i c e , f l o w i n g w a t e r f r o m m e l t i n g g l a c i e r s 
a n d later f l o o d e v e n t s , and w i n d b l o w n d e p o s i t s o f s i l t . I n 
r e c e n t t i m e s s t r i p m i n i n g , s t r e a m c h a n n e l m o d i f i c a t i o n s , and 
e r o s i o n h a v e e x t e n s i v e l y a l t e r e d s m a l l p o r t i o n s o f the 
w a t e r s h e d . T h e m a j o r i t y o f soil p a r e n t m a t e r i a l i s t h e r e s u l t o f 
g l a c i e r s a n d g l a c i o - f l u v i a l d e p o s i t s d u r i n g the W i s c o n s i n a n and 
I l l i n o i a n g l a c i a l p e r i o d s . 

T h e soil p a r e n t m a t e r i a l , g l a c i a l t i l l , w a s d e p o s i t e d 
d i r e c t l y b y g l a c i e r s w i t h a m i n i m u m o f w a t e r a c t i o n , s o t h a t 
s m a l l p e b b l e s h a v e d i s t i n c t e d g e s a n d c o r n e r s . T h e g l a c i a l till 
a l s o c o n s i s t s o f p a r t i c l e s o f d i f f e r e n t s i z e s , w h i c h w e r e m i x e d 
t o g e t h e r w h e n d e p o s i t e d d u r i n g the l l l i n o i a n s t a g e . I n s o m e 
a r e a s a soil d e v e l o p e d in the u p p e r p a r t of the l l l i n o i a n g l a c i a l 
till d u r i n g the t i m e b e t w e e n the l l l i n o i a n and W i s c o n s i n a n 
g l a c i e r s C t h e S a n g a m o n i a n S t a g e ) . T h e s e S a n g a m o n i a n s o i l s a r e 
c a l l e d p a l e o s o l o r "old s o i l . " T h e A t l a s a n d A s s u m p t i o n soil 
s e r i e s a r e a c o m p o s i t e of g l a c i a l till and p a l e o s o l . 

G l a c i a l o u t w a s h w a s d e p o s i t e d b y f l o w i n g w a t e r f r o m m e l t i n g 
g l a c i e r s . O u t w a s h d e p o s i t s c o n s i s t o f l a y e r s o f s i m i l a r - s i z e d 
p a r t i c l e s , s u c h a s loamy s a n d , s a n d y l o a m , a n d l o a m . A s w a t e r 
v e l o c i t y d e c r e a s e d , l a r g e h e a v y p a r t i c l e s w e r e d e p o s i t e d f i r s t , 
and t h e n p r o g r e s s i v e l y s m a l l e r p a r t i c l e s w e r e d e p o s i t e d . C a m d e n 
and D i c k i n s o n soil s e r i e s a r e e x a m p l e s o f s u c h d e p o s i t i o n . 

F i n e soil p a r t i c l e s w e r e a l s o d e p o s i t e d a l o n g the 
M i s s i s s i p p i R i v e r w a t e r w a y b y the m e l t i n g W i s c o n s i n a n g l a c i e r . 
A f t e r i n i t i a l d e p o s i t i o n s o m e o f the f i n e s i l t a l l u v i u m ( l o e s s ) 
w a s c a r r i e d b y the p r e v a i l i n g w i n d a c r o s s w e s t e r n and c e n t r a l 
I l l i n o i s . L o e s s c o n s i s t s o f a v e r y u n i f o r m , c a l c a r e o u s m a t e r i a l . 
T h i s w i n d b l o w n s i l t f o r m e d the flat p r a i r i e , w h i c h i s the 
d o m i n a n t l a n d s c a p e and p r i n c i p a l s i t e o f r o w c r o p a g r i c u l t u r e i n 
w e s t e r n I l l i n o i s . I n the C o u r t C r e e k w a t e r s h e d , the l l l i n o i a n 
till is c o v e r e d by 7 to 16 feet of l o e s s . T h e m a j o r i t y of u p l a n d 
p r a i r i e s o i l s w e r e f o r m e d i n t h i s m a n n e r . 

B o t h l o e s s d e p o s i t i o n and the u n d e r l y i n g g l a c i a l till w e r e 
e r o d e d b y t h e m e l t i n g W i s c o n s i n a n g l a c i e r t o f o r m the l a r g e 
g l a c i a l - a l l u v i a l s t r e a m v a l l e y s c o m m o n t o the G a l e s b u r g P l a i n o f 
w e s t e r n and c e n t r a l I l l i n o i s . T o r r e n t i a l g l a c i a l r u n o f f c r e a t e d 
the s t e e p v a l l e y b l u f f s ( e x p o s i n g the p a l e o s o l s ) and w i d e s t r e a m 
v a l l e y s ( w h e r e the s a n d y d e p o s i t i o n o c c u r r e d ) . I n the C o u r t 
C r e e k w a t e r s h e d , the h i g h e s t p o i n t o c c u r s i n the p r a i r i e 
s o u t h w e s t of W a t a g a at 8 4 0 ft (256 m e t e r s ) a b o v e m e a n sea level 
( m s l ) . T h e w a t e r s h e d d r o p s 2 6 0 f t (79 m e t e r s ) t o 5 8 0 f t ( 1 7 7 
m e t e r s ) m s l near the m o u t h o f C o u r t C r e e k a t D a h i n d a . T h e c l o s e 
a s s o c i a t i o n o f t h e s e s t e e p v a l l e y b l u f f s w i t h the r e l a t i v e l y w i d e 
f l o o d p l a i n s is c l e a r l y d e m o n s t r a t e d on the m a p of w a t e r s h e d 
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s l o p e s (figure 2 ) . B o t h the f l o o d p l a i n s and the s t e e p v a l l e y 
b l u f f s extend a l m o s t to the w a t e r s h e d b o u n d a r y . 

F l o o d p l a i n v a l l e y s have served as s e d i m e n t traps d u r i n g 
g e o l o g i c a l l y recent flood e v e n t s ( F e h r e n b a c h e r e t a l . , 1 9 7 7 ) . 
T h e s e r e l a t i v e l y new f l o o d p l a i n soils a r e d e s c r i b e d a s a l l u v i u m , 
a w a t e r b o r n e d e p o s i t i o n . H u n t s v i l l e , L a w s o n , and Sawmill soil 
s e r i e s r e p r e s e n t these a l l u v i u m s o i l s . T h e s e f l o o d p l a i n soils 
g e n e r a l l y have a silty t e x t u r e , w h i c h r e f l e c t s the loess n a t u r e 
of their s o u r c e . 

N a t i v e v e g e t a t i o n has g r e a t l y a f f e c t e d these p a r e n t soil 
m a t e r i a l s . The T a m a , I p a v a , and Sable soil s e r i e s of the u p l a n d 
p r a i r i e w e r e formed under the tall p r a i r i e g r a s s e s . T h e s e 
g r a s s e s had m a n y fine f i b r o u s r o o t s , w h i c h added large a m o u n t s of 
o r g a n i c m a t t e r near the soil s u r f a c e . Such soils h a v e t h i c k , 
black or dark brown s u r f a c e layers and are located on the broad 
u p l a n d d i v i d e s b e t w e e n s t r e a m s . S o i l s located on the steep 
v a l l e y bluffs and the n a r r o w upland d i v i d e s b e t w e e n s t r e a m 
t r i b u t a r i e s w e r e formed under d e c i d u o u s h a r d w o o d f o r e s t s . 
O r g a n i c c o n t r i b u t i o n s of timber soils w e r e from leaf litter as 
the tree root s y s t e m s w e r e less f i b r o u s near the s u r f a c e . This 
r e s u l t e d in a t h i n n e r , lighter colored s u r f a c e and s u b s u r f a c e 
layer. F l o o d p l a i n s c o n t a i n e d a m i x t u r e of trees and p r a i r i e 
g r a s s e s . T r e e s g e n e r a l l y formed w o o d y green belts a l o n g the 
s t r e a m b o r d e r s . H o w e v e r , w h e n a n a d e q u a t e w a t e r s u p p l y e x i s t e d , 
trees did form h a r d w o o d b o t t o m l a n d f o r e s t s . The f l o o d p l a i n soils 
are m u c h darker b e c a u s e of o r g a n i c m a t t e r d e p o s i t e d d u r i n g flood 
e v e n t s . The upland p r a i r i e and the glacial-alluvial f l o o d p l a i n 
are c o n s i d e r e d prime f a r m l a n d . 

Soil A s s o c i a t i o n s 

The Soil C o n s e r v a t i o n S e r v i c e ( S C S ) , as a part of the Knox 
C o u n t y Soil S u r v e y , has d e t e r m i n e d the extent of six m a j o r soil 
a s s o c i a t i o n s in the C o u r t Creek w a t e r s h e d ( f i g u r e 3 ) . The number 
d e s i g n a t i o n and p r i n c i p a l soils of each a s s o c i a t i o n are as 
f o l l o w s : 

Soil A s s o c i a t ion n u m b e r Principal soils 

1 I p a v a - S a b l e 

2 I p a v a - T a m a - A s s u m p t i o n 

3 R o z e t t a - E l c o - K e o m a h 

4 H i c k o r y - E l c o - M a r s e i l l e s 

5 L a w s o n - H u n t s v i l l e - D o w n s 

6 L e n s b u r g - R a p a t e e 
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Figure 2. Landform slopes in the Court Creek watershed 
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Figure 3. Distribution of six soil associations 
in the Court Creek watershed 
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S o i l A s s o c i a t i o n s 1 , 2 , a n d 3 g e n e r a l l y s u p p o r t r o w c r o p s , 
w h i l e hay a n d p a s t u r e a r e s e c o n d a r y u s e s . Soil A s s o c i a t i o n s 1 
a n d 2 a r e g e n e r a l l y flat ( s l o p e s <6 p e r c e n t ) in the u p l a n d 
p r a i r i e l a n d f o r m , w h i l e Soil A s s o c i a t i o n 3 o c c u r s in the less 
flat d i v i d e s b e t w e e n s t r e a m v a l l e y s . 

A s s o c i a t i o n 4 is a soil f o u n d on the s t e e p to v e r y s t e e p , 
m o d e r a t e l y well and w e l l - d r a i n e d s l o p e s o f the s t r e a m v a l l e y 
b l u f f s . S l o p e s r a n g e f r o m 1 5 t o 6 0 p e r c e n t and a r e g e n e r a l l y 
s h o r t and s m o o t h . It is c o m p o s e d of g l a c i a l t i l l , l o e s s , 
p a l e o s o l s , and s h a l e . T h i s a s s o c i a t i o n p r i m a r i l y s u p p o r t s 
w o o d l a n d s , a l t h o u g h m o r e g r a d u a l s l o p e s a r e u s e d for p a s t u r e . 

Soil A s s o c i a t i o n 5 , L a w s o n - H u n t s v i l l e - D o w n s , c o n s i s t s o f 
n e a r l y level b o t t o m l a n d s and g e n t l y s l o p i n g t e r r a c e s . S l o p e s 
r a n g e f r o m 0 to 6 p e r c e n t . T h e s e s o i l s a r e f o r m e d in a l l u v i u m 
a n d i n l o e s s . T h e y a r e w e l l s u i t e d a s p r i m a r y r o w c r o p a r e a s a n d 
s e c o n d a r y p a s t u r e . T h e r e i s a n a b u n d a n c e o f o p e n - l a n d w i l d l i f e 
a n d a l s o s o m e w e t l a n d g a m e i n l i m i t e d a r e a s . T h e e x t e n s i o n o f 
Soil A s s o c i a t i o n s 4 and 5 f r o m the m o u t h of C o u r t C r e e k to the 
o u t e r m o s t w a t e r s h e d b o u n d a r i e s o f e v e n M i d d l e C r e e k s h o u l d b e 
n o t e d . 

F i g u r e 4 i n d i c a t e s the s u i t a b i l i t y of land s e c t i o n s in the 
C o u r t C r e e k w a t e r s h e d for g r a i n and f o r a g e , p r i n c i p a l l y o n the 
b a s i s o f soil t y p e a n d s l o p e . A r e a s t e r m e d " g o o d " r e p r e s e n t Soil 
A s s o c i a t i o n s 1 , 2 , and 5 . A r e a s i n d i c a t e d a s " f a i r " r e p r e s e n t 
Soil A s s o c i a t i o n 3 . T h o s e a r e a s t e r m e d " p o o r " a r e i n Soil 
A s s o c i a t i o n 4 ( G r i f f i n , 1 9 7 7 ) . 

C o u r t C r e e k w a t e r s h e d m a p s o f soil a s s o c i a t i o n s and 
s u i t a b i l i t y for g r a i n and f o r a g e a r e s i m i l a r t o the t o p o g r a p h i c 
m a p o f w a t e r s h e d s l o p e s b e c a u s e o f the o v e r w h e l m i n g i n f l u e n c e o f 
g l a c i e r s o n the w a t e r s h e d l a n d f o r m . H o w e v e r s i n c e 1 9 3 0 , a n e w 
p a r e n t soil has b e e n c r e a t e d b y s t r i p m i n i n g a c t i v i t i e s for 
P e n n s y l v a n i a n N o . 6 coal in the u p p e r S u g a r C r e e k w a t e r s h e d . T h e 
r e s u l t a n t m i n e s p o i l s c o n s i s t of a h e t e r o g e n e o u s m i x t u r e of 
g l a c i a l t i l l , l o e s s , and P e n n s y l v a n i a n a g e s h a l e and s a n d s t o n e . 
T h i s s t r i p - m i n e d land is Soil A s s o c i a t i o n 6, the L e n s b u r g - R a p a t e e 
s o i l s , s h o w n in f i g u r e 3. S l o p e s r a n g e up to 70 p e r c e n t in h i g h 
p a r a l l e l r i d g e s a n d s w a l e s . T h e s o i l s a r e w e l l d r a i n e d and t h e r e 
a r e n u m e r o u s small l a k e s . T h e land u s e s a r e e i t h e r p a s t u r e o r 
idle w i t h s o m e s c r u b t i m b e r . 

L A N D U S E S 

Is the w a t e r q u a l i t y of s t r e a m s in the C o u r t C r e e k w a t e r s h e d 
g o v e r n e d by land use in the w a t e r s h e d ? D e r i v i n g an a n s w e r to 
t h i s q u e s t i o n is o n e of the p r i n c i p a l o b j e c t i v e s of t h i s s t u d y . 
T o p r o p e r l y a s s e s s w h a t r e l a t i o n s h i p , i f any, e x i s t s r e q u i r e d a n 
i n v e n t o r y of land use in the w a t e r s h e d . A l s o p e r t i n e n t to the 
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Figure 4. Suitability of land in the Court Creek watershed for grain and forage 
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assessment is a sense of historical p e r s p e c t i v e regarding the use 
of land in past years as well as during the p r e s e n t . With a 
broader data base the likelihood of accurate p r e d i c t i o n s for the 
future is enhanced. 

Agriculture has been and continues to be the stable economic 
force in the w a t e r s h e d . In addition to row c r o p s , livestock 
management is a significant a c t i v i t y . In 1938 strip mine 
operations for coal recovery commenced. O p e r a t i o n s terminated in 
1969. by which time about 3,300 acres (9.3 sq km) had been 
m i n e d . Most of the strip mining activities were located in 
Copley T o w n s h i p . 

Ten land use classifications Cone of which has two 
s u b - c l a s s e s ) were established for the Court Creek w a t e r s h e d , as 
shown in table 3. Reliance was placed on the examination of 
aerial p h o t o g r a p h s CI" = 660') to define the distribution of the 
land use c l a s s i f i c a t i o n s in the w a t e r s h e d . Aerial photos for the 
years 1940, 1950, 1963, 1969, and 1979 were obtained from the 
depository of the Agricultural S t a b i l i z a t i o n and Conservation 
Service CASCS) in Las V e g a s , N e v a d a . Contractual arrangements 
were made w i t h an aerial data system analyst to examine the 
photographs and designate land uses for each quarter section CI35 
to 160 a c r e s ) of land in the w a t e r s h e d . This required land use 
d e s i g n a t i o n s for 388 quarter sections for each of the five 
separate aerial photograph sets taken over the 40-year period 
Detailed analyses of the 1940 to 1969 aerial photographs are 
presented in the earlier report by R o s e b o o m et al ( 1 9 8 3 ) . 

The land use data for each quarter section in the watershed 
for a 40-year period, including legal descriptions and watershed 
locations, were sorted and stored in the Cyber computer system at 
the University of Illinois. These data were used to prepare the 
land use map of the watershed depicted in figure 5. A cursory 
examination of figure 5 shows that most of the land use in the 
watershed is agriculturally oriented, with row crops and pasture 
predominating Row crop acreage within the watershed has 
remained relatively stable. The number of farms, however, has 
declined. During the past 21 y e a r s , there has been an overall 
decrease of about 46 percent in the number of farms. 

As part of the water quality assessment of the streams in 
the w a t e r s h e d , 16 water sampling stations were established. A 
more detailed discussion of their use will be presented later in 
this report. To examine what r e l a t i o n s h i p s , if any, exist 
between land uses and the water quality of surface w a t e r s , 
reliance was placed on land use data from 1979 ASCS aerial 
photographs compiled for each subwatershed above the 16 stream 
sampling s t a t i o n s . Land uses in each quarter section were 
allocated to a subwatershed on the basis of the 1979 USGS 
topographic maps of the w a t e r s h e d . A subwatershed is defined as 
that w a t e r s h e d area between stream sampling s t a t i o n s . If runoff 
from a quarter section entered the stream between stream sampling 
s t a t i o n s , its land use areas were allocated to the subwatershed 
of the lower stream station. 
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Table 3. Ten Land Use Classifications and Their Abbreviations 

1. Row crops RC 
2. Wooded pasture WPAS 
3. Pasture PAS 
4. Woods WDS 
5. Water WTR 
6. Confined animal feedlots CFL 
7. Urban URB 
8. Non-productive land (farmhouses, sheds) NP 
9. Active mineral land AM 
10. Inactive mineral land IM 

(a) Recreation IMR 
(b) Pasture IMP 
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Figure 5. Land uses in the Court Creek watershed 



F i g u r e 6 s h o w s in a s i m p l i f i e d f a s h i o n the p o r t i o n of the 
total w a t e r s h e d p r o v i d i n g d r a i n a g e to the 16 s a m p l i n g s t a t i o n s . 
T h o s e s t a t i o n s w i t h the p r e f i x " C " are l o c a t e d o n C o u r t C r e e k 
p r o p e r , w h i l e those w i t h the p r e f i x e s " M , " " N , " and " S " are 
l o c a t e d o n M i d d l e , N o r t h , and Sugar C r e e k s , r e s p e c t i v e l y . The 
d e s i g n a t i o n CO s i g n i f i e s the c o n f l u e n c e of C o u r t C r e e k with the 
S p o o n River rather than a s a m p l i n g s i t e , and the d e s i g n a t i o n MO 
r e p r e s e n t s the c o n f l u e n c e of M i d d l e and C o u r t C r e e k s . It is 
i m p o r t a n t to r e a l i z e that a l t h o u g h a s t a t i o n such as N4 has a 
s i n g l e d i s c r e t e b o u n d a r y d e p i c t e d in f i g u r e 6, the d r a i n a g e b a s i n 
n a m e d N3 is the N4 d r a i n a g e b a s i n p l u s the N3 s u b w a t e r s h e d . The 
N3 s u b w a t e r s h e d is the d i f f e r e n c e in w a t e r s h e d a r e a b e t w e e n the 
N 4 d r a i n a g e b a s i n and the N 3 d r a i n a g e b a s i n . The N 3 s u b w a t e r s h e d 
is s h o w n b e t w e e n the d o t t e d s u b w a t e r s h e d b o u n d a r i e s in figure 6. 
S i m i l a r l y , for e x a m p l e , all "M" d r a i n a g e b a s i n s p l u s all u p s t r e a m 
" C " d r a i n a g e b a s i n s are t r i b u t a r y t o s t a t i o n C 7 . H o w e v e r the C 7 
s u b w a t e r s h e d a r e a is o n l y that w a t e r s h e d a r e a d o w n s t r e a m of the 
MO and C1O d r a i n a g e b a s i n s to the C7 s a m p l i n g s t a t i o n . It is 
i m p o r t a n t to r e a l i z e that a s u b w a t e r s h e d is the w a t e r s h e d area 
b e t w e e n s t r e a m s a m p l i n g s t a t i o n s , w h i l e a d r a i n a g e b a s i n is the 
sum of all u p s t r e a m s u b w a t e r s h e d s . 

T a b l e 4 s h o w s the land uses and their r e s p e c t i v e a r e a s in 
the d r a i n a g e b a s i n s a b o v e e a c h s a m p l i n g s t a t i o n , b a s e d on 1979 
land use d a t a . A r e v i e w of table 4 s h o w s e i t h e r the i n c r e a s i n g 
a c r e a g e of a s p e c i f i c land use c l a s s i f i c a t i o n w i t h d o w n s t r e a m 
m o v e m e n t , or e l s e the s t a b i l i t y of a s p e c i f i c land u s e . T h i s 
o c c u r s as the a c r e s of each land use in s u c c e s s i v e s u b w a t e r s h e d s 
are a d d e d to d o w n s t r e a m s t r e a m b a s i n s . For e x a m p l e , row crop 
a c r e a g e i n c r e a s e s from 2 1 1 5 to 4 6 2 7 in the Sugar C r e e k s t r e a m 
b a s i n s b e t w e e n s a m p l i n g s t a t i o n S 5 and S 1 . 

T a b l e 5 has been p r e p a r e d from the i n f o r m a t i o n c o n t a i n e d in 
table 4. In table 5 the land use c l a s s i f i c a t i o n s for each 
d r a i n a g e b a s i n u p s t r e a m from the s a m p l i n g s t a t i o n s a r e p r e s e n t e d 
as a p e r c e n t a g e of the area of the d r a i n a g e b a s i n . Here the 
i n c r e a s i n g or d e c r e a s i n g i m p o r t a n c e of a s p e c i f i c land use 
c l a s s i f i c a t i o n as i n f l u e n c e d by d o w n s t r e a m m o v e m e n t is s h o w n . 
A l t h o u g h the a c r e a g e of row crops in S u g a r C r e e k s t r e a m b a s i n s 
i n c r e a s e s from d o w n s t r e a m b a s i n s , the p e r c e n t a g e of row crops in 
the s t r e a m b a s i n s d r o p s from 42 p e r c e n t to 31 p e r c e n t . For N o r t h 
C r e e k , h o w e v e r , the c o n t r i b u t i o n of the d o w n s t r e a m d r a i n a g e 
b a s i n s r e m a i n s f a i r l y c o n s t a n t w i t h d o w n s t r e a m m o v e m e n t (N4 t o 
N l ) in t e r m s of a p e r c e n t a g e of the land use for each 
c l a s s i f i c a t i o n . 

For the M i d d l e Creek b a s i n s , there is a l s o c o n s i d e r a b l e 
v a r i a t i o n for the row crop c a t e g o r y from M3 to M l . Row crop u s a g e 
m a k e s up about 72 p e r c e n t of the land a r e a in the M3 basin but 
only about 61 p e r c e n t in the M1 b a s i n . It is i m p o r t a n t to note 
thai the Ml s u b w a t e r s h e d (that w a t e r s h e d a r e a b e t w e e n the M3 and 
Ml s t r e a m s a m p l i n g s t a t i o n s ) is only 40 p e r c e n t row c r o p . The 
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Figure 6. Subwatersheds in each of the four stream basins in the Court Creek watershed 



Tabla 4. Number of Acres of Each Land Use in the Basins 
above Stream Sampling Stations, 1979 

RC WPAS PAS WDS WTR CFL URB NP AM IMR IMP TOTAL 

Sugar Creek 
S5 2115 246 30 312 82 11 0 55 0 21 2098 4960 
S3 3380 1040 240 568 654 17 2078 149 0 21 3238 11360 
S2 4488 1901 572 954 709 27 2136 192 0 21 3247 14240 
S1 4627 1909 572 1121 709 32 2140 195 0 21 3247 14560 

North Creek 
N4 7588 2951 761 1774 41 21 408 332 0 0 197 14080 
N3 8756 3325 1008 2638 42 24 408 395 0 0 197 16800 
N2 9234 3491 1063 3011 43 43 408 418 0 0 197 17920 
N1 9678 3600 1148 3164 43 58 408 423 0 0 197 18720 

Middle Creek 
M3 3093 493 385 255 0 4 0 70 0 0 0 4320 
Ml 3927 1317 515 480 2 35 0 113 0 0 0 6400 

CON 4023 1393 564 571 2 35 0 121 0 0 0 6720 

Court Creek 
C12 1358 264 102 0 64 9 1299 103 0 0 0 3200 
C10 5011 1706 656 474 151 43 1603 349 0 0 84 10080 
C7 11161 4083 1754 1258 172 117 1605 461 0 0 84 20960 
C4 23159 8203 3010 4670 210 147 2041 1188 0 0 300 42880 
C3 25095 8446 3479 5143 210 147 2047 1276 0 0 300 46080 
C2 30194 10388 4107 6732 926 185 4200 1439 0 21 3582 61760 

CON 30369 10388 4110 6768 926 185 4284 1446 0 21 3582 62080 

Note: Planimetered from 1979 aerial photographs. RC=row crops; 
WPAS=wooded pasture; PAS=pasture; WDS=woods; WTR=water; CFL=confined 
animal feedlots; URB=urban (residential); NP=non-productive (farm-
houses, sheds); AM= active mining; IMR = inactive mining recreational; 
IMP= inactive mining pasture; CON= confluence 

24 



Table 5. Percentage of Each Type of Land Use in the Basins 
above Stream Sampling Stations, 1979 

TOTAL 
RC WPAS PAS WDS WTR CFL URB NP AM IMR IMP (acres) 

Sugar Creek 
S5 42.6 5.0 0.6 6.3 1.7 2.2 0.0 1.1 0.0 0.4 42.3 4960 
S3 29.8 9.2 2.0 5.0 5.8 0.2 18.3 1.3 0.0 0.2 28.5 11360 
S2 31.5 13.3 4.0 6.7 5.0 0.2 15.0 1.4 0.0 0.2 22.8 14240 
S1 31.8 13.1 3.9 7.7 4 9 0.2 14.7 1.3 0.0 0.1 22.3 14560 

North Creek 
N4 53 9 21 0 5.4 12.6 0.3 0.1 2.9 2.4 0.0 0.0 1.4 14082 
N3 52.1 19.8 6.0 15.7 0.3 0.1 2.5 2.4 0.0 0.0 1.2 16800 
N2 51.5 19.5 5.9 16.8 0.2 0.2 2.3 2.3 0.0 0.0 1.1 17920 
N1 51.7 19.2 6.1 16.9 0.2 0.2 2.2 2.3 0.0 0.0 1.1 18720 

MiddleCreek 
M3 71.6 11.4 8.9 5.9 0.0 0.0 0.0 1.6 0.0 0.0 0.0 4320 
M1 61.4 20.6 8.0 7.5 0.0 0.5 0.0 1.8 0.0 0.0 0.0 6400 

CON 59.9 20.7 8.4 8.5 0.0 0.5 0.0 1.8 0.0 0.0 0.0 6720 

Court Creek 
C12 42.4 8.3 3.2 0.0 2.0 0.3 40.6 3.2 0.0 0.0 0.0 3200 
C10 49.7 16.9 6.5 4.7 1.5 0.4 15.9 3.5 0.0 0.0 0.8 10080 
C7 53.3 19.5 8.4 6.0 0.8 0.4 7.9 3.3 0.0 0.0 0.4 20960 
C4 54.0 19.1 7.0 10.9 0.5 0.4 4.8 2.8 0.0 0.0 0.7 42880 
C3 54.5 18.3 7.6 11.2 0.5 0.3 4.4 2.7 0.0 0.0 0.6 46080 
C2 48.9 16.8 6.7 10.9 1.5 0.3 6.8 2.3 0.0 0.0 5.8 61760 

Note: Determined from 1979 aerial photographs. RC=row crops; 
WPAS-wooded pasture; PAS=pasture; WDS=woods; WTR=water; CFL=confined 
animal feedlots; URB=urban (residential); NP=non-productiwe (farm 
houses, sheds); AM= active mining; IMR= inactive mining recreational; 
IMP- inactive mining pasture; C0N= confluence 



a c r e s a n d p e r c e n t a g e s of s u b w a t e r s h e d a r e a for e a c h land use in 
each s u b w a t e r s h e d a r e g i v e n in t a b l e s 6 and 7. R o w c r o p a c r e a g e 
in the M1 s u b w a t e r s h e d is l i m i t e d by the e x t e n t of the steep 
s l o p e s , w h i c h c o n s t i t u t e 58 p e r c e n t of the M1 s u b w a t e r s h e d . Land 
uses o n the s t e e p s l o p e s a r e l i m i t e d t o p a s t u r e , w o o d e d p a s t u r e , 
and w o o d s . R o w c r o p a c r e a g e in the M1 s u b w a t e r s h e d is l i m i t e d to 
the f l o o d p l a i n (Soil A s s o c i a t i o n 5 ) and the n a r r o w d i v i d e s 
b e t w e e n t r i b u t a r y v a l l e y s (Soil A s s o c i a t i o n 3 ) . T h e M 3 
s u b w a t e r s h e d r e p r e s e n t s the p r a i r i e l a n d s c a p e (Soil A s s o c i a t i o n s 
1 and 2 ) , w h i c h is v e r y flat (0 to 6 p e r c e n t s l o p e ) . O v e r 70 
p e r c e n t o f the M 3 s u b w a t e r s h e d has s l i g h t s l o p e s a n d t h e r e f o r e i s 
largely in row c r o p a c r e a g e . 

For e a c h s u b w a t e r s h e d , the p e r c e n t a g e s of s u b w a t e r s h e d in 
f l o o d p l a i n , w i t h s l i g h t s l o p e s ( < 6 p e r c e n t ) , w i t h m o d e r a t e 
s l o p e s ( 6 to 15 p e r c e n t ) , and w i t h s e v e r e s l o p e s (15 to 60 
p e r c e n t ) a r e g i v e n in t a b l e 8. The a r e a s of s l i g h t s l o p e s are 
a l m o s t a l w a y s i n row c r o p s and i n c l u d e the f l o o d p l a i n s o i l s . 
S u b w a t e r s h e d d i f f e r e n c e s in p e r c e n t of a r e a w i t h s e v e r e s l o p e s 
will not o n l y a f f e c t r o w c r o p land use but w i l l a l s o a f f e c t the 
rate o f s t o r m w a t e r r u n o f f . W h i l e a r e a s o f s e v e r e s l o p e s a r e 
p r e s e n t i n the p r a i r i e s u b w a t e r s h e d s , a s a b o v e the M 3 a n d C 1 2 
s t r e a m s a m p l i n g s t a t i o n s , s e v e r e s l o p e s i n the p r a i r i e 
s u b w a t e r s h e d s a r e less e x t e n s i v e and a r e n e a r 1 5 p e r c e n t 
i n c l i n e s . A b o u t 50 p e r c e n t of the a r e a in d o w n s t r e a m f l o o d p l a i n 
s u b w a t e r s h e d s , s u c h a s M 1 and N 2 s u b w a t e r s h e d s , has s e v e r e 
s l o p e s . S l o p e s a l o n g the d o w n s t r e a m f l o o d p l a i n b l u f f s have 
i n c l i n e s u p t o 6 0 p e r c e n t . 

T h e S u g a r C r e e k S5 s u b w a t e r s h e d has the g r e a t e s t a m o u n t of 
s t r i p - m i n e d p a s t u r e s i n the w a t e r s h e d . S t r i p - m i n e d p a s t u r e s have 
s l o p e s up to 70 p e r c e n t w i t h m a n y rock o u t c r o p p i n g s , so that farm 
m a c h i n e r y can not t r a v e r s e the r u g g e d t e r r a i n . T h e s e s t r i p - m i n e d 
p a s t u r e s lie b e t w e e n the p r a i r i e row c r o p s on the n o r t h e r n 
w a t e r s h e d b o r d e r s and the w o o d e d s t r e a m c o r r i d o r o f S u g a r Creek 
( f i g u r e 5 ) . The S3 s a m p l i n g s t a t i o n is the s p i l l w a y of the 
5 1 2 - a c r e S p o o n V a l l e y L a k e . Spoon V a l l e y L a k e r e c e i v e s runoff 
from r e s i d e n t i a l a r e a s a l o n g the l a k e s h o r e , r u n o f f from 
a g r i c u l t u r a l lands on the w e s t e r n p o r t i o n of its S3 s u b w a t e r s h e d , 
s t r i p - m i n e runoff f r o m its n o r t h e r n s u b w a t e r s h e d a r e a , a n d S 5 
s t r i p - m i n e r u n o f f . A s e w a g e t r e a t m e n t p l a n t c o l l e c t s w a s t e s from 
r e s i d e n t i a l h o m e s a l o n g the lake. The o u t l e t of the t r e a t m e n t 
p l a n t is just d o w n s t r e a m of the S3 s a m p l i n g s t a t i o n . The S2 and 
S1 s u b w a t e r s h e d s are h e a v i l y row c r o p and p a s t u r e . As w i t h the 
M1 and N2 s u b w a t e r s h e d s , m u c h of the S2 and S1 row c r o p s o c c u r on 
the f l o o d p l a i n of Soil A s s o c i a t i o n 5. As w i t h the d o w n s t r e a m 
f l o o d p l a i n s u b w a t e r s h e d s o n N o r t h Creek and M i d d l e C r e e k , 5 0 
p e r c e n t of the S1 and S2 s u b w a t e r s h e d s h a s s e v e r e s l o p e s of 
a p p r o x i m a t e l y 6 0 p e r c e n t . 

The C 1 2 s u b w a t e r s h e d of C o u r t C r e e k r e p r e s e n t s the 
s u b w a t e r s h e d w i t h the g r e a t e s t urban ( r e s i d e n t i a l ) land u s e . 
Like the M3 and S5 s u b w a t e r s h e d s , the C 1 2 s u b w a t e r s h e d is l o c a t e d 
in the u p l a n d p r a i r i e l a n d s c a p e at the h e a d w a t e r s of a s t r e a m . 
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Table 6. Number of Acres of Each Land Use in the Subwatersheds 
between Stream Sampling Stations, 1979 

RC WPAS PAS WOS WTR CFL URB NP AM IMR IMP TOTAL 

Suga r Creek 
S5 2115 246 30 312 82 11 0 55 0 21 2098 4960 
S3 1265 794 194 256 572 6 2078 94 0 0 1140 6400 
S2 1108 861 348 386 55 10 58 43 0 0 9 2880 
S1 139 8 0 167 0 5 4 3 0 0 0 320 

North Creek 
N4 7588 2951 761 1774 41 21 408 332 0 0 197 14080 
N3 1168 374 247 864 1 3 0 63 0 0 0 2720 
N2 478 166 55 373 0 19 0 23 0 0 0 1120 
N1 444 109 85 153 0 15 0 5 0 0 0 800 

MiddleCreek 
M3 3093 493 385 255 0 4 0 70 0 0 0 4320 
M1 834 824 130 225 2 31 0 43 0 0 0 2080 

CON 96 76 49 91 0 0 0 8 0 0 0 320 

Court Creek 
C12 1358 264 102 0 64 9 1299 103 0 0 0 3200 
C10 3653 1442 554 474 87 34 304 246 0 0 84 6880 
C7 2127 984 534 213 19 39 0 0 0 0 0 3360 
C4 2320 520 108 248 0 0 30 304 0 0 0 3200 
C3 1936 243 469 473 0 0 0 88 0 0 0 3200 
C2 472 33 56 468 7 6 19 16 0 0 0 1120 

CON 175 0 3 36 0 0 84 7 0 0 0 320 

Note: Planimetered from 1979 aerial photographs. RC=row crops; 
WPAS=wooded pasture; PAS=pasture; WDS=woods; WTR=water; CFL=confined 
animal feedlots; URB=urban (residential); NP=non-productive (farm-
houses, sheds); AM= active mining; IMR= inactive mining recreational; 
IMP= inactive mining pasture; CON= confluence 
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T a b l e 7 . P e r c e n t a g e o f Each Type o f Land Use i n t h e S u b w a t e r s h e d s 
b e t w e e n S t r e a m S a m p l i n g S t a t i o n s , 1979 

RC PAS WPAS WDS WTR CFL URB NP AM IMR IMP TOTA 

S u g a r C r e e K 
S5 4 2 . 6 0 . 6 5 . 0 6 . 3 1 .7 2 . 2 0 . 0 1.1 0 . 0 0 . 4 4 2 . 3 496 
S3 1 9 . 8 3 . 0 1 2 . 4 4 . 0 8 . 9 0 . 1 3 2 . 5 1.5 0 . 0 0 . 0 1 7 . 8 6 4 0 
S2 3 8 . 5 1 2 . 1 2 9 . 9 1 2 . 1 1 .9 0 . 3 2 . 0 1.5 0 . 0 0 . 0 0 . 3 288 
S1 4 3 . 4 0 . 0 2 . 5 5 2 . 1 0 . 0 1 .5 1.3 0 . 9 0 . 0 0 . 0 0 . 0 80 

No r t h C r e e k 
N4 5 3 . 9 5 . 4 2 1 . 0 1 2 . 6 0 . 3 0 . 1 2 . 9 2 . 4 0 . 0 0 . 0 1.4 1408 
N3 4 2 . 9 9 . 1 1 3 . 8 3 1 . 8 0 . 0 0 . 1 0 . 0 2 . 3 0 . 0 0 . 0 0 . 0 272 
N2 4 2 . 8 4 . 9 1 4 . 8 3 3 . 3 0 . 0 1 .7 0 . 0 2 . 1 0 . 0 0 . 0 0 . 0 112 
N1 5 5 . 5 1 0 . 6 1 3 . 6 1 9 . 1 0 . 0 1 .9 0 . 0 0 . 6 0 . 0 0 . 0 0 . 0 80 

M i d d l e C r e e k 
M3 7 1 . 6 8 . 9 1 1 . 4 5 . 9 0 . 0 0 . 0 0 . 0 1.6 0 . 0 0 . 0 0 . 0 432 
M1 4 0 . 1 6 . 3 3 9 . 6 1 0 . 8 0 . 0 1 .5 0 . 0 2 . 1 0 . 0 0 . 0 0 . 0 208 

CON 3 0 . 0 1 5 . 3 2 3 . 8 2 8 . 4 0 . 0 0 . 0 0 . 0 2 . 5 0 . 0 0 . 0 0 . 0 32 

C o u r t C r e e k 
C12 4 2 . 4 3 . 2 8 . 3 0 . 0 2 . 0 0 . 3 4 0 . 6 3 . 2 0 . 0 0 . 0 0 . 0 320 
C10 5 3 . 1 8 . 1 2 1 . 0 6 . 9 1 .3 0 . 5 4 . 4 3 . 6 0 . 0 0 . 0 1 .2 688 

C7 6 3 . 3 1 5 . 9 2 9 . 3 6 . 3 0 . 6 1 .2 0 . 0 0 . 0 0 . 0 0 . 0 0 . 0 336 
C4 7 2 . 5 3 . 4 1 6 . 3 7 . 8 0 . 0 0 . 0 0 . 9 9 . 5 0 . 0 0 . 0 0 . 0 320 
C3 6 0 . 5 1 4 . 7 7 . 6 1 4 . 8 0 . 0 0 . 0 0 . 0 7 . 4 0 . 0 0 . 0 0 . 0 3 2 0 
C2 4 2 . 1 5 . 0 2 . 9 4 1 . 8 0 . 0 0 . 0 1.7 1.4 0 . 0 0 . 0 0 . 0 112 

N o t e : D e t e r m i n e d f r o m 1979 a e r i a l p h o t o g r a p h s . RC=row c r o p s ; 
WPAS=wooded p a s t u r e s P A S = p a s t u r e ; W D S = w o o d s ; W T R = w a t e r ; C F L = c o n f i n e d 
a n i m a l f e e d l o t s ; U R B = u r b a n ( r e s i d e n t i a l ) ; N P = n o n - p r o d u c t i v e ( f a r m 
h o u s e s , s h e d s ) ; A M = a c t i v e m i n i n g ; IMR= i n a c t i v e m i n i n g r e c r e a t i o n a l ; 
I M P : i n a c t i v e m i n i n g p a s t u r e ; C0N = c o n f l u e n c e 
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Table 8. Percent of Subwatershed Area In Floodplain and 
with Slight, Moderate, and Severe Slopes 

Floodplain Slight Moderate Severe 
Subwatershed area slope slope slope 

N4SUB 6 53 12 35 
N3SUB 10 48 52 
N2SUB 16 50 50 
N1SUB 31 54 46 

M3SUB 5 75 25 
M1SUB 25 42 58 

S2SUB 5 48 50 
S1SUB 50 50 50 

C12SUB 1 86 10 
C10SUB 10 67 4 28 
C7SUB 8 58 5 37 
C4SUB 13 58 12 30 
C3SUB 16 58 8 34 
C2SUB 20 60 3 37 

Note: Areas of slight slopes include floodplains as well as 
upland prairie. Slight slopes =< 6 degrees; moderate slopes = 6-15 
degrees; severe slopes = 15-60 degrees.(Griffin et al., 1977) 
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A l t h o u g h 40 p e r c e n t of the C 1 2 s u b w a t e r s h e d is in r o w c r o p s , m o s t 
row c r o p s a r e u p s t r e a m o f the R i c e L a k e d a m , w h i c h a c t s a s a n 
e f f i c i e n t trap for s e d i m e n t a n d a t t a c h e d n u t r i e n t s . T h e C 1 0 
s u b w a t e r s h e d i s p r i n c i p a l l y a g r i c u l t u r a l w i t h row c r o p a s the 
d o m i n a n t land u s e . B o t h the C 1 2 and C1O s u b w a t e r s h e d s h a v e a 
h i g h e r p e r c e n t a g e o f land m a s s than the d o w n s t r e a m s u b w a t e r s h e d s 
o f C 7 , C 4 , C 3 , a n d C 2 . T h e p e r c e n t a g e o f s u b w a t e r s h e d i n 
f l o o d p l a i n i n c r e a s e s for the d o w n s t r e a m s u b w a t e r s h e d s o n C o u r t 
C r e e k , a s w e l l a s for its t r i b u t a r i e s . H o w e v e r the p e r c e n t a g e o f 
s u b w a t e r s h e d in s t e e p s l o p e s is not as large for the C o u r t C r e e k 
s u b w a t e r s h e d s as for its t r i b u t a r i e s . 

T h e s u b w a t e r s h e d s o f C 1 2 , S 5 , and M 3 best r e p r e s e n t the 
r e s p e c t i v e land u s e s o f r e s i d e n t i a l h o u s i n g , s t r i p m i n i n g , and 
a g r i c u l t u r e , p a r t i c u l a r l y row c r o p a g r i c u l t u r e . All t h r e e 
s u b w a t e r s h e d s a r e s i m i l a r in s i z e -- f r o m 3 , 2 0 0 to 5 , 0 0 0 a c r e s . 
All t h r e e a r e l o c a t e d at the h e a d w a t e r s of s t r e a m s in w h a t w a s 
o r i g i n a l l y u p l a n d p r a i r i e . W a t e r q u a l i t y d i f f e r e n c e s c a u s e d b y 
land u s e o n l y will be i l l u s t r a t e d by the w a t e r q u a l i t y at the 
r e s p e c t i v e s t r e a m s a m p l i n g s t a t i o n s . 

In a d d i t i o n to the e x a m i n a t i o n of a e r i a l p h o t o g r a p h s c o u p l e d 
w i t h f i e l d r e c o n n a i s s a n c e , a s e a r c h for a v a i l a b l e r e c o r d s 
r e g a r d i n g l i v e s t o c k m a n a g e m e n t a n d row c r o p p r o d u c t i o n w a s 
p e r f o r m e d . The m o s t u s e f u l s o u r c e s w e r e p u b l i c a t i o n s i s s u e d b y 
the I l l i n o i s D e p a r t m e n t o f A g r i c u l t u r e b a s e d o n the a s s e s s o r ' s 
a n n u a l f a r m c e n s u s a s p a r t o f the I l l i n o i s C o o p e r a t i v e R e p o r t i n g 
S e r v i c e . A l t h o u g h the r e c o r d s w e r e not o f long d u r a t i o n a n d w e r e 
s o m e t i m e s f r a g m e n t a r y , they s e r v e d a u s e f u l p u r p o s e . T h e 
c h a n g i n g p a t t e r n s o f land u s e , p a r t i c u l a r l y those c h a n g e s r e l a t e d 
t o p a s t u r e , m o s t l i k e l y h a v e had s o m e i n f l u e n c e o n l i v e s t o c k 
p r o d u c t i o n in the w a t e r s h e d . The n u m b e r of c a t t l e m a r k e t e d in 
the t o w n s h i p s d u r i n g the p e r i o d 1961 to 1977 is s h o w n in t a b l e 9. 
T a b l e 1 0 s h o w s the n u m b e r o f h o g s and p i g s m a r k e t e d d u r i n g the 
p e r i o d 1 9 7 0 to 1 9 7 7 . 

A l t h o u g h t h e r e h a v e b e e n f l u c t u a t i o n s in the n u m b e r of 
c a t t l e m a r k e t e d d u r i n g the p e r i o d of r e c o r d , no t r e n d is 
s u g g e s t e d i n table 9 . T h e a v e r a g e a n n u a l n u m b e r m a r k e t e d d u r i n g 
the 1 7 - y e a r p e r i o d is a b o u t 6 , 5 0 0 . On the o t h e r h a n d t h e r e w a s a 
s u b s t a n t i a l i n c r e a s e in the n u m b e r of h o g s and p i g s m a r k e t e d 
d u r i n g the 8 y e a r s of r e c o r d , as s h o w n in t a b l e 1 0 . The total 
n u m b e r i n c r e a s e d f r o m a b o u t 3 7 , 0 0 0 in I 9 7 0 to a p e a k of a b o u t 
6 1 , 0 0 0 in 1 9 7 6 . M o s t of the i n c r e a s e o c c u r r e d in C o p l e y T o w n s h i p 
w h e r e a b o u t 1 1 , 5 0 0 w e r e m a r k e t e d i n 1970 c o m p a r e d t o a b o u t 2 1 , 5 0 0 
in 1 9 7 7 , and in S p a r t a T o w n s h i p , w h e r e s i m i l a r i n c r e a s e s f r o m 
a b o u t 6,300 to 1 0 , 7 0 0 o c c u r r e d . P r o d u c t i o n in K n o x and P e r s i f e r 
T o w n s h i p s w a s r e l a t i v e l y s t a b l e . M o s t o f the hog a n d pig 
p r o d u c t i o n , t h o u g h not a l l , e m p l o y s c o n f i n e d f e e d l o t s . S o m e 
c a t t l e a r e a l s o m a i n t a i n e d i n s i m i l a r f a c i l i t i e s . 

T h e l o c a t i o n s of c o n f i n e d a n i m a l f e e d l o t s in the C o u r t C r e e k 
w a t e r s h e d , s h o w n i n f i g u r e 5 , w e r e d e t e r m i n e d f r o m a e r i a l 
p h o t o g r a p h s and c o n f i r m e d b y w a t e r s h e d g r o u n d i n s p e c t i o n . W h i l e 
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Table 9. Number of All Cattle Marketed in Townships 
in the Court Creek Watershed 

Year Copley Knox Persifer Sparta Total 

1977 1467 961 2031 2050 6509 
1976 1405 1199 1970 2509 7083 
1975 1397 981 2945 2234 7557 
1974 1127 1097 1961 1782 5967 
1973 1179 1008 2216 1601 6004 
1972 1593 914 2124 1397 6028 
1971 1576 833 2106 1125 5640 
1970 1857 848 2366 1806 6874 
1969 1890 1041 2482 2131 7544 
1968 2103 899 1628 1654 6284 
1967 1777 1457 1403 1585 6222 
1966 1784 1414 1757 1972 6927 
1965 1845 1298 1811 1944 6898 
1964 1830 1137 1524 1632 6123 
1963 1556 1396 524 1877 5353 
1962 1356 908 921 2336 5521 
1961 1829 1991 1647 2203 7670 

Max 2103 1991 2945 2509 7670 
Min 1127 833 524 1125 5353 
Avg 1622 1140 1848 1873 6483 

From: Illinois Agricultural Statistics: Assessor's Annual 
Farm Census (1962-1978), Illinois Cooperative Report­
ing Service. 

Table 10. Number of All Hogs and Pigs Marketed in Townships 
in the Court Creek Watershed 

Year Copley Knox Persifer Sparta Total 

1977 21,565 7610 15,516 10,741 55,432 
1976 21,387 7705 14,324 17,308 60,724 
1975 16,321 7331 12,782 14,732 51,161 
1974 14,527 7070 13,145 13,896 48,638 
1973 13,980 6302 14,963 13,779 49,044 
1972 14,788 6828 13,381 11,098 46,095 
1971 15,485 6424 9,055 7,262 38,226 
1970 11,471 6400* 13,125 6.349 37,345* 

* Estimated 

From: Illinois Agricultural Statistics: Assessor's Annual 
Farm Census (1962-1978), Illinois Cooperative Report­
ing Service. 
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m a n y f e e d l o t s a r e l o c a t e d on the w a t e r s h e d p e r i m e t e r as in the M3 
s u b w a t e r s h e d , f e e d l o t o p e r a t i o n s are located near the s t e e p 
b l u f f s in the lower s u b w a t e r s h e d s of M i d d l e C r e e k , N o r t h C r e e k , 
and Sugar C r e e k . A n i m a l w a s t e s from c o n f i n e d animal f e e d l o t s a r e 
r o u t i n e l y a p p l i e d to b o t h row crop f i e l d s and p a s t u r e s . T h e 
s u b s t a n t i a l number of h o g s and p i g s c o n f i n e d in the w a t e r s h e d 
( 5 0 , 0 0 0 to 6 0 , 0 0 0 ) p r o v i d e s the p o t e n t i a l for the i n t r o d u c t i o n of 
a n i m a l w a s t e t o s u r f a c e w a t e r s . 

W h a t is not s h o w n in the land use t a b l e s or land use f i g u r e s 
is the likely impact of h y d r o l o g i c m o d i f i c a t i o n s that h a v e b e e n 
i m p o s e d o n the v a r i o u s d r a i n a g e b a s i n s b y s t r i p - m i n e o p e r a t i o n s , 
s t r e a m c h a n n e l i z a t i o n , and the i m p o u n d m e n t o f w a t e r . T h e s e 
a l t e r a t i o n s are a m a j o r c o n s i d e r a t i o n in d e v e l o p i n g r e l a t i o n s h i p s 
b e t w e e n land use and w a t e r q u a l i t y . T h e i r i m p l i c a t i o n s w i l l be 
d i s c u s s e d l a t e r . 

The b a s i n s o f M i d d l e and N o r t h C r e e k a r e b a s i c a l l y 
a g r i c u l t u r a l l y - o r i e n t e d w i t h o u t s i g n i f i c a n t i n f l u e n c e s f r o m 
m i n i n g , u r b a n i z a t i o n , o r w a t e r i m p o u n d m e n t . T h e S u g a r C r e e k 
b a s i n and the C 1 2 s u b w a t e r s h e d are i n f l u e n c e d by t h o s e 
a c t i v i t i e s . The lower s e g m e n t s of C o u r t C r e e k a r e a c o m p o s i t e of 
all land u s e s , but a g r i c u l t u r a l land uses are d o m i n a n t in its 
w a t e r s h e d . 

W A T E R S H E D C L I M A T E A N D S T R E A M F L O W S 

Climate 

The C o u r t C r e e k w a t e r s h e d is located e n t i r e l y in K n o x 
C o u n t y , w h i c h has a c o n t i n e n t a l c l i m a t e typical of n o r t h e r n 
I l l i n o i s . The annual range of t e m p e r a t u r e s o f t e n v a r i e s f r o m 20 
d e g r e e s b e l o w zero ( F a h r e n h e i t ) in the w i n t e r to 100 d e g r e e s or 
higher in the s u m m e r . Low p r e s s u r e a r e a s or s t o r m c e n t e r s w i t h 
a s s o c i a t e d w e a t h e r f r o n t s b r i n g f r e q u e n t s h o r t - p e r i o d c h a n g e s in 
t e m p e r a t u r e , h u m i d i t y , c l o u d i n e s s , and w i n d d i r e c t i o n . 

J a n u a r y is n o r m a l l y the c o l d e s t m o n t h of the y e a r , w i t h 
D e c e m b e r and F e b r u a r y a v e r a g i n g 5 d e g r e e s w a r m e r than J a n u a r y . 
E i g h t y - f i v e p e r c e n t of d a y s b e t w e e n D e c e m b e r and M a r c h are likely 
to have m i n i m u m t e m p e r a t u r e s b e l o w f r e e z i n g , w i t h an a v e r a g e of 
e l e v e n d a y s of b e l o w zero t e m p e r a t u r e s F r o m the first of 
D e c e m b e r to the last of F e b r u a r y , daily m e a n t e m p e r a t u r e s a v e r a g e 
f r e e z i n g or b e l o w . Light snows are f r e q u e n t , but on the a v e r a g e 
there are only 8 to 10 s n o w f a l l s of 1 inch or m o r e . The a n n u a l 
s n o w f a l l a v e r a g e s about 25 i n c h e s , but m o r e than 20 inches h a v e 
fallen in a s i n g l e m o n t h . D u r i n g the three w i n t e r s of the 
1 9 8 0 - 1 9 8 3 s a m p l i n g p e r i o d , total w i n t e r p r e c i p i t a t i o n r a n g e d f r o m 
1.3 to 2.5 i n c h e s . W h e n e x p r e s s e d as inches of s n o w f a l l , this 
w i n t e r p r e c i p i t a t i o n r a n g e s from 13 to 25 inches of s n o w f a l l . 
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Precipitation 

Raingages were established at 13 sites in the w a t e r s h e d 
(figure 7 ) . Each raingage was a Belfort weighing-bucket type with 
a chart drive for strip charts. Daily precipitation records for 
each raingage include start times, stop times, duration of each 
rainfall within the 24-hour period, and the amount of rainfall 
for each event in a 24-hour period. Hourly precipitation amounts 
were also recorded for all large storm e v e n t s . Data bases of 
daily and hourly raingage m e a s u r e m e n t s are stored on the 
University of Illinois Cyber computer system. 

That portion of watershed area represented by each raingage 
is called the area of influence of the respective raingage. The 
area of influence for each gage (figure 8) was determined by the 
Thiessen method (U.S. Department of A g r i c u l t u r e , 1 9 7 9 ) . Each 
quarter section in the raingage area of influence was assigned 
the daily or hourly rainfall amount as determined by the gage 
within the area of influence. When a subwatershed contained 
quarter sections from the areas of influence of two or m o r e 
r a i n g a g e s , the amount of rainfall of each gage was w e i g h t e d by 
the proportion of subwatershed (relative number of quarter 
s e c t i o n s ) which were in each raingage's area of influence. The 
subwatershed rainfall amount is the sum of "weighted" rainfall 
a m o u n t s . This procedure is fully explained in the publication on 
Court Creek watershed c h a r a c t e r i s t i c s (Roseboom et a l . , 1 9 8 3 ) . 

Rainfall for the entire watershed was determined in a 
similar m a n n e r . Mean daily rainfall amounts (depths of rainfall) 
for the entire watershed are found in figure 9. Hourly rainfall 
amounts for all individual subwatersheds were determined for high 
intensity rain events over the two years of record. This data 
base has also been placed in the Cyber computer system in 
C h a m p a i g n . Intensive stream sampling was carried out during the 
last three high intensity storms on December 2, 1982; December 
2 5 , 1982 ; and April 1 , 1983. 

An examination of the Galesburg daily precipitation records 
from 1960 to 1980 revealed that approximately 45 days per year 
had rainfall events greater than 0.25 inches. Nearly 60 percent 
of the precipitation occurs during the crop growing season 
between mid-April and m i d - S e p t e m b e r . Yearly precipitation 
averages 35 inches and only one year of record had less than 27 
inches. Yearly Court Creek watershed rainfall amounts for 1981 
and 1982 were 33.08 and 44.58 inches of rainfall, respectively. 
In the 20-year period of record for G a l e s b u r g , Illinois, only 
four years had yearly rainfall amounts greater than 44 inches of 
rain. The largest yearly amount of rainfall was 50.54 inches in 
1973. Unless watershed soils were extremely w e t , at least 1 inch 
of rainfall was required before high flow events occurred in 
Court Creek. 
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Figure 7. Locations of vaingages in the Court Creek watershed 



Figure 8. Areas of influence for raingagea in the Court Creek watershed 



Figure 9. Daily average depth (amount) of precipitation 
in the Court Creek watershed (December 1980 — April 1983) 
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T h e f r e q u e n c y of G a l e s b u r g r a i n f a l l s g r e a t e r than I inch is 
shown in table 1 1 . In 1 9 8 2 , the w a t e r s h e d not only had m o r e than 
the a v e r a g e number of i n t e n s e r a i n f a l l s , but a l s o had t h r e e very 
large s t o r m s y s t e m s , w h e n d a i l y rainfall a m o u n t s for the e n t i r e 
w a t e r s h e d ranged from 2.7 to 4.3 i n c h e s . The m a x i m u m d a i l y 
G a l e s b u r g rainfall ( f r o m a s i n g l e r a i n g a g e ) w a s 4.90 inches in 
1 9 6 1 . On July 7, 1 9 8 2 , a d a i l y rainfall of 6.57 i n c h e s w a s 
r e c o r d e d by a r a i n g a g e in the N4 s u b w a t e r s h e d . Thus the s t r e a m 
s a m p l i n g p e r i o d from 1981 to 1982 had a b o v e a v e r a g e r a i n f a l l by 
any c r i t e r i a . 

R a i n f a l l r e c o r d s are u s e f u l not only in c o m p a r i n g r a i n f a l l 
d u r i n g the s t r e a m s a m p l i n g p e r i o d to l o n g - t e r m r e c o r d s of the 
w a t e r s h e d , but a l s o as a m e a n s of e s t i m a t i n g the a m o u n t of 
o v e r l a n d flow e n t e r i n g s t r e a m s . W h e n c o m b i n e d w i t h the r e s u l t s 
of the I98I Knox C o u n t y Soil S u r v e y and the land use m a p s , 
r a i n f a l l a m o u n t s can be used to e s t i m a t e the amount of r u n o f f 
from e a c h q u a r t e r s e c t i o n in the w a t e r s h e d . The m a g n i t u d e of 
s t o r m runoff v o l u m e from a g i v e n s t o r m rainfall is g r e a t l y 
a f f e c t e d b y soil c h a r a c t e r i s t i c s , v e g e t a t i o n (land u s e ) , and 
a n t e c e d e n t soil m o i s t u r e c o n d i t i o n . The a n t e c e d e n t soil m o i s t u r e 
c o n d i t i o n at the b e g i n n i n g of a s t o r m is d e p e n d e n t u p o n the 
r a i n f a l l s e q u e n c e prior to the s t o r m -- the a n t e c e d e n t m o i s t u r e 
c o n d i t i o n s ( A M C ) . In table 1 2 , w h i c h lists C o u r t Creek r a i n f a l l 
e v e n t s , the A M C of the e n t i r e w a t e r s h e d has b e e n c a l c u l a t e d for 
5-, 1 0 - , and 15-day p e r i o d s of total r a i n f a l l . The Soil 
C o n s e r v a t i o n S e r v i c e d e f i n e s three c l a s s e s of A M C b a s e d on the 
c u m u l a t i v e 5-day total rainfall for the g r o w i n g s e a s o n and 
d o r m a n t s e a s o n ( t a b l e 1 3 ) . The d o r m a n t s e a s o n in I l l i n o i s is 
that time p e r i o d w i t h o u t a c t i v e plant g r o w t h and a l s o w i t h o u t 
frozen g r o u n d or s n o w c o v e r . In I l l i n o i s the g r o w i n g s e a s o n 
e x t e n d s from early M a y to late O c t o b e r . 

The e s t i m a t e of s t o r m runoff from a w a t e r s h e d is a l s o 
d e c i d e d by the s o i l s and v e g e t a t i v e cover (land u s e ) , w h i c h is 
termed a s o i l - c o v e r c o m p l e x . The runoff c u r v e n u m b e r ( C N ) , 
a s s i g n e d to each s o i l - c o v e r c o m p l e x , is i n d i c a t i v e of the runoff 
p o t e n t i a l . W h e n the a m o u n t of rainfall prior to a s t o r m 
i n c r e a s e s and c a u s e s the A M C to i n c r e a s e from I to I I I , the CN 
a l s o i n c r e a s e s as d e f i n e d in table 10.1 of the N a t i o n a l 
E n g i n e e r i n g H a n d b o o k (Soil C o n s e r v a t i o n S e r v i c e , 1 9 7 2 ) . The 
h i g h e r the C N , the g r e a t e r the runoff p o t e n t i a l . 

The C N , a s s i g n e d to each q u a r t e r s e c t i o n in the C o u r t C r e e k 
w a t e r s h e d under A M C II c o n d i t i o n s , w a s b a s e d on the m a j o r land 
use and soil type of that q u a r t e r s e c t i o n as d e t e r m i n e d f r o m 
table 1 4 . The p o s i t i o n of h y d r o l o g i c soil g r o u p s ( B , C , and D) in 
the w a t e r s h e d w a s d e t e r m i n e d by use of the 1981 Knox C o u n t y soil 
m a p and the I l l i n o i s E n g i n e e r i n g F i e l d M a n u a l N o t i c e - 27 (Soil 
C o n s e r v a t i o n S e r v i c e , 1 9 8 2 ) . The m a j o r land use of e a c h of the 
388 q u a r t e r s e c t i o n s ( f i g u r e 5) was d e t e r m i n e d from the 1979 
aerial p h o t o g r a p h s . The data b a s e , w h i c h d e s c r i b e s the land u s e , 
h y d r o l o g i c soil g r o u p , and c u r v e number a s s i g n e d to e a c h q u a r t e r 
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Table 11. Frequency of Daily Rainfall Classes at Galesburg, Illinois 

Daily Daily Daily Daily 
rainfall rainfall rainfall rainfall 
class class class class 

Year 1 " - 2 " 2"-3" 3"-4" 4"-5" 

1960 6 1 

1961 6 3 1 (4.90) 
1962 5 
1963 8 
1964 5 
1965 10 2 1 C3.26) 
1966 4 1 
1967 4 1 1 (3.05) 
1968 6 1 ( 3 . 1 5 ) 
1969 11 1 1 ( 3 . 7 4 ) 1 ( 4 . 1 1 ) 
1970 14 1 
1971 5 
1972 4 1 
1973 14 1 
1974 4 2 
1975 6 3 
1976 11 1 
1977 9 2 1 ( 3 . 1 0 ) 
1978 5 
1979 8 
1980 4 3 2 (3.40, 3.06) 

20-year total 149 23 7 2 
Avg. occurrence 7.5 1.2 0.4 0.1 

1981 9 0 0 0 
1982 10 2* I (3.25) 1 (4.25) 

*Includes 4/1/83 storm 
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Table 12. Daily Average Watershed Storm Precipitation, Antecedent 
Moisture Conditions and Daily Mean Watershed Discharge 

(Streamflow) at the C2 Flow Gaging Station 

Daily Daily 
average mean 

watershed 5-day 10-day 15-day watershed 
Storm precipitation AMC AMC AMC streamflow 
dates (inches) (inches) (inches) (inches) (cfs) 

4/12/81 1.68 0.71 0.71 0.71 822 
4/13/81 0.83 2.39 2.39 2.95 1450 
4/28/81 1.52 0.00 1.14 1.97 772 
5/14/81 1.23 1.13 1.30 1.33 695 
6/ 9/81 1.06 0.15 0.15 0.50 162 
6/13/81 1.67 1.33 1.48 1.48 884 
6/16/81 0.61 1.94 3.15 3.15 304 
6/24/81 1.30 0.62 1.23 3.17 808 
6/29/81 0.93 1.32 1.94 2.55 208 
7/ 4/81 0.88 0.93 2.25 2.87 205 
7/25/81 0.94 0.00 0.59 0.65 174 
7/28/81 0.80 1.63 1.97 2.22 277 
8/ 2/81 1.11 0.80 2.43 2.77 296 
8/ 5/81 1.12 1.11 2.60 3.54 850 
3/19/82 1.54 0.98 1.40 1.45 *** 
3/30/82 0.45 0.00 0.14 2.53 196 
4/ 2/82 1.35 0.45 0.59 2.13 626 
4/15/82 0.52 0.00 0.59 1.94 220 
4/16/82 1.67 0.52 0.76 2.46 1370 
5/20/82 0.55 1.03 1.03 1.24 120 
5/21/82 0.74 1.48 1.58 1.69 889 
5/26/82 0.84 0.74 2.22 2.32 391 
5/30/82 0.16 1.62 2.36 3.84 148 
6/ 2/82 0.42 0.65 1.78 3.24 141 
6/15/82 0.38 0.20 0.37 0.95 63 
6/18/82 0.83 0.56 0.75 0.75 111 
7/ 2/82 1.54 0.66 0.71 1.60 231 
7/ 6/82 4.32 1.76 2.42 2.53 3000 
7/18/82 2.73 0.10 0.10 4.64 1490 
7/19/82 1.32 2.83 2.83 7.15 1100 
8/20/82 1.06 0.00 0.03 1.13 127 
8/30/82 1.00 0.00 1.43 1.43 128 
11/ 1 /82 1.16 0.14 0.14 0.79 187 
12/ 2/82 3.25 0.68 0.92 0.94 1505 
12/25/82 1.36 0.22 0.22 0.22 800 
4/ 1/83 2.64 0.75 1.00 1.84 2010 
*** Recorder malfunction 
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Table 13. The 5-Day C u m u l a t i v e Rainfall Amount 
D e t e r m i n i n g the Class of Antecedent M o i s t u r e C o n d i t i o n s 

during Dormant and Growing S e a s o n s 

AMC class 5-day total antecedent rainfall ( i n c h e s ) 

Dormant season G r o w i n g season 

I < 0. 5 < 1.4 

II 0 . 5 - 1 . 1 1.4-2.1 

III > 1 . 1 > 2 . 1 

Table 14. Curve N u m b e r s (CN) for H y d r o l o g i c Soil-Cover 
C o m p l e x e s in the Court Creek W a t e r s h e d during AMC II 

Urban 
0.16- Residential Strip mine 
acre 1-acre > 7 5% 

Land use Row crops Pasture Woods lots lots vegetated Water 
Hydrologic Good Fair Fair Good Good 
condition 

Hydrolog i c 
soil group 

B 78 69 60 85 68 61 100 
C 85 79 73 90 79 74 100 
D 89 84 79 92 84 80 100 
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T a b l e 1 5 . W e i g h t e d C u r v e N u m b e r s o f C o u r t C r e e k 
S u b w a t e r s h e d s and B a s i n s d u r i n g A M C I I Soil M o i s t u r e C o n d i t i o n s 

C2 C3 C4 C7 C1O C12 Ml M3 N1 N2 N3 N4 S1 S2 S3 S5 
Subwatersheds 76 76 77 75 73 79 72 77 82 73 74 76 85 75 78 76 

Upstream basin 76 75 75 75 75 79 76 77 75 75 75 76 76 76 77 76 

s e c t i o n , has b e e n p l a c e d in the U n i v e r s i t y of I l l i n o i s C y b e r 
c o m p u t e r s y s t e m . The p r e c i s e m e a s u r e m e n t o f s o i l - c o v e r g r o u p s , 
such as p l a n i m e t e r i n g s of soil a r e a s , is s e l d o m n e c e s s a r y for 
h y d r o l o g i c p u r p o s e s (Soil C o n s e r v a t i o n S e r v i c e , 1 9 7 2 ) . G r i d 
c o m p u t a t i o n s a r e s a t i s f a c t o r y i n d e t e r m i n i n g the a r e a l c o v e r a g e 
o f s o i l - c o v e r c o m p l e x e s . 

T h e " w e i g h t e d " c u r v e n u m b e r s o f i n d i v i d u a l s u b w a t e r s h e d s and 
a l s o s t r e a m b a s i n s ( w h i c h i n c l u d e all u p s t r e a m s u b w a t e r s h e d s ) a r e 
found in t a b l e 15. The CN for the e n t i r e w a t e r s h e d b a s i n at C2 
is 76 u n d e r A M C II c o n d i t i o n s . S i n g h ( 1 9 8 2 ) d e t e r m i n e d s i m i l a r 
c u r v e n u m b e r s (72 to 7 8 ) for the b a s i n s of n e a r b y s t r e a m s in 
w e s t e r n and c e n t r a l I l l i n o i s . I f the C o u r t C r e e k w a t e r s h e d c u r v e 
n u m b e r is 76 u n d e r A M C II c o n d i t i o n s , then the w a t e r s h e d C N s for 
A M C I and A M C III a r e 58 and 8 9 , r e s p e c t i v e l y . T h e r e f o r e if o n e 
inch o f r a i n f a l l s u n i f o r m l y a c r o s s the w a t e r s h e d d u r i n g o n e d a y , 
no r u n o f f s h o u l d o c c u r u n d e r A M C I c o n d i t i o n s and o n l y 0 . 0 3 8 
i n c h e s of r u n o f f s h o u l d o c c u r under A M C II c o n d i t i o n s . O n l y 
u n d e r A M C III c o n d i t i o n s w i l l s i g n i f i c a n t r u n o f f ( 0 . 2 8 5 i n c h e s ) 
o c c u r . 

For the 6 1 , 7 6 0 - a c r e s t r e a m b a s i n a b o v e the C 2 s t a t i o n , m e a n 
d a i l y d i s c h a r g e s of 99 cfs and 7 4 0 cfs a r e e s t i m a t e d for A M C II 
and A M C III c o n d i t i o n s , r e s p e c t i v e l y . A r e v i e w of t a b l e 12 
i n d i c a t e s that such e s t i m a t e s are s l i g h t l y lower t h a n o b s e r v e d 
m e a n d a i l y d i s c h a r g e s a t C 2 d u r i n g rain e v e n t s u n d e r v a r i o u s A M C 
c o n d i t i o n s . S t o r m e v e n t s w i t h a p p r o x i m a t e l y I inch of a v e r a g e 
w a t e r s h e d p r e c i p i t a t i o n o c c u r r e d o n June 9 , 1 9 8 1 ; June 2 9 , 1 9 8 1 ; 
and July 1 9 , 1 9 8 2 ; w h i c h r e p r e s e n t A M C I, A M C I I , and A M C III 
c o n d i t i o n s , r e s p e c t i v e l y . O b s e r v e d s t o r m f l o w s for t h o s e d a t e s 
a r e h i g h e r than e x p e c t e d for A M C I , A M C II , and A M C III 
c o n d i t i o n s . T h e c o m p a r i s o n s o f actual s u b w a t e r s h e d s t r e a m f l o w s 
and s u b w a t e r s h e d c u r v e n u m b e r s will b e e x a m i n e d m o r e c l o s e l y 
l a t e r . 

S t r e a m f l o w s 

N i n e l o c a t i o n s for s t r e a m f l o w g a g i n g w e r e e s t a b l i s h e d . 
T h e i r l o c a t i o n s and d e s i g n a t i o n s a r e s h o w n in f i g u r e 1 0 . T h r e e 
types o f g a g i n g d e v i c e s w e r e u s e d : c o n t i n u o u s r e c o r d e r s , staff 
g a g e s , and w i r e - w e i g h t g a g e s (see f i g u r e 1 1 ) . T h e i r d i s t r i b u t i o n 
w a s as f o l l o w s (CR = c o n t i n u o u s r e c o r d e r ; S = staff g a g e , W - W = 
w i r e - w e i g h t g a g e ) : 

C 2 (S and C R ) M 3 ( S ) N1 ( S ) S5 ( S ) 
C I O (S) Ml ( W - W ) S3 (S and C R ) 
C I 2 (S) S2 ( W - W ) 
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Figure 10. Locations of streamflow gaging stations in the Court Creek watershed 



a. Continuous recorder 

b. Wire-weight gage 

a. Staff gage 

. Figure 11. Types of streamflow gaging devices 
used in the Court Creek watershed 
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I n i t i a l l y a s t a f f g a g e w a s u s e d at s t a t i o n S 3 . It w a s later 
s u p p l e m e n t e d by a c o n t i n u o u s r e c o r d e r l o c a t e d at the d a m s i t e on 
S p o o n V a l l e y L a k e . T h e c o n t i n u o u s r e c o r d e r s c o n s i s t e d o f 
w e i g h t - d r i v e n S t e v e n s M o d e l A - 3 5 B r e c o r d e r s a c t u a t e d b y 1 2 - i n c h 
f l o a t s h o u s e d i n 2 4 - i n c h c o r r u g a t e d t u b e s . T h e s t a f f a n d 
w i r e - w e i g h t g a g e s w e r e o b s e r v e d a t least w e e k l y , but m o r e 
f r e q u e n t l y d u r i n g s i g n i f i c a n t p r e c i p i t a t i o n e v e n t s . 

R a t i n g C u r v e s 

R a t i n g c u r v e s for e a c h s t r e a m g a g e l o c a t i o n w e r e d e v e l o p e d . 
T h e d e v e l o p m e n t o f r a t i n g c u r v e s r e q u i r e d i n s t a n t a n e o u s f l o w 
m e a s u r e m e n t s i n c o n j u n c t i o n w i t h o b s e r v e d s t a g e r e a d i n g s . F l o w 
m e a s u r e m e n t s w e r e p e r f o r m e d i n a c c o r d a n c e w i t h U . S . G e o l o g i c a l 
S u r v e y p r o c e d u r e s ( R a n t z , 1 9 8 2 ) . T h e s e p r o c e d u r e s r e q u i r e , i n 
a d d i t i o n t o a d e q u a t e s t r e a m v e l o c i t y m e a s u r e m e n t s , r a t h e r p r e c i s e 
s t r e a m c r o s s s e c t i o n i n f o r m a t i o n . S t a g e - f l o w r e l a t i o n s h i p s w e r e 
d e v e l o p e d a t e a c h s t r e a m g a g i n g s t a t i o n b y i n s t r e a m d i s c h a r g e 
m e a s u r e m e n t s and c o r r e s p o n d i n g s t a g e s . F r o m t h e s e r e l a t i o n s h i p s 
r a t i n g c u r v e s w e r e d e v e l o p e d for e a c h g a g i n g s t a t i o n . O n the 
b a s i s o f the r a t i n g c u r v e s i n c o n j u n c t i o n w i t h p e r i o d i c s t a g e 
o b s e r v a t i o n s , i n s t a n t a n e o u s s t r e a m f l o w s a t e a c h s t a t i o n w e r e 
e s t i m a t e d . A t t h o s e s t r e a m s a m p l i n g s t a t i o n s w h e r e f l o w g a g i n g 
s t a t i o n s w e r e not e s t a b l i s h e d , s t r e a m f l o w s w e r e e s t i m a t e d o n the 
b a s i s o f r e l a t i v e d r a i n a g e a r e a s . 

S t r e a m f l o w d a t a f r o m b o t h the c o n t i n u o u s s t a g e r e c o r d e r a t 
C 2 and t h o s e f l o w g a g e s r e q u i r i n g o b s e r v e r s w e r e used t o 
d e t e r m i n e the w a t e r s h e d s t r e a m f l o w r e g i m e d u r i n g i n d i v i d u a l 
s t o r m s and for the t w o - y e a r s a m p l i n g p e r i o d . T h e f r e q u e n c y of 
h i g h a n d low s t r e a m f l o w e v e n t s i s d e m o n s t r a t e d b y f l o w d u r a t i o n 
c u r v e s d e v e l o p e d f r o m the r e c o r d e d s t r e a m f l o w s . 

F l o w D u r a t i o n C u r v e s 

A c c o r d i n g to S e a r c y C I 9 5 9 ) , the f l o w d u r a t i o n c u r v e is a 
c u m u l a t i v e f r e q u e n c y c u r v e that s h o w s the p e r c e n t o f t i m e 
s p e c i f i e d d i s c h a r g e s w e r e e q u a l e d o r e x c e e d e d d u r i n g a g i v e n 
p e r i o d . T h e l o n g e r the p e r i o d o f r e c o r d , the m o r e c o n f i d e n c e 
t h e r e is in p r e d i c t i n g the d i s t r i b u t i o n of f u t u r e f l o w s . A 
c o m m o n w e a k n e s s o f flow d u r a t i o n c u r v e s i n m o s t w a t e r s h e d s t u d i e s 
is the l i m i t a t i o n of f l o w d a t a to the r e l a t i v e l y short t i m e 
p e r i o d o f e a c h s t u d y . F l o w d u r a t i o n c u r v e s d e v e l o p e d for e a c h 
s t r e a m s a m p l i n g s t a t i o n o n the C o u r t C r e e k w a t e r s h e d s h a r e i n 
that w e a k n e s s . 

A s n o t e d p r e v i o u s l y , a c o n t i n u o u s s t a g e r e c o r d e r w a s 
e s t a b l i s h e d o n C o u r t C r e e k near its c o n f l u e n c e w i t h S p o o n R i v e r , 
i.e., s t a t i o n C 2 . M e a n d a i l y f l o w s w e r e r e c o r d e d a t this s t a t i o n 
for 4 6 4 d a y s . I n a d d i t i o n , a b o u t M O i n s t a n t a n e o u s f l o w 
m e a s u r e m e n t s ( b a s e d o n s t a g e - f l o w r e l a t i o n s h i p s ) w e r e o b s e r v e d a t 
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w e e k l y i n t e r v a l s o r d u r i n g s t r e a m s a m p l i n g e v e n t s a t C 2 a n d the 
o t h e r e i g h t f l o w g a g i n g s t a t i o n s . F l o w d u r a t i o n c u r v e s w e r e 
d r a w n f r o m the i n s t a n t a n e o u s s t r e a m f l o w m e a s u r e m e n t s for all n i n e 
f l o w g a g i n g s t a t i o n s . A n e q u a t i o n w a s d e r i v e d for the 
r e l a t i o n s h i p b e t w e e n f l o w d u r a t i o n c u r v e s d e v e l o p e d f r o m 
i n s t a n t a n e o u s f l o w and c o n t i n u o u s f l o w m e a s u r e m e n t s a t f l o w 
g a g i n g s t a t i o n C 2 . O n the a s s u m p t i o n that the f l o w s a t o t h e r 
s t r e a m f l o w g a g i n g s t a t i o n s w o u l d r e s p o n d w i t h the s a m e f r e q u e n c y 
o f o c c u r r e n c e a s t h o s e a t C 2 , f l o w d u r a t i o n c u r v e s f r o m 
i n s t a n t a n e o u s f l o w m e a s u r e m e n t s a t the o t h e r s t a t i o n s w e r e 
a d j u s t e d by use of the C2 e q u a t i o n . T h i s w a s a c c o m p l i s h e d in the 
f o l l o w i n g m a n n e r . 

T h e f l o w s a t s t a t i o n C 2 for e a c h t y p e o f m e a s u r e m e n t 
( c o n t i n u o u s a n d i n s t a n t a n e o u s r e c o r d ) w e r e r a n k e d s e p a r a t e l y i n 
o r d e r o f d e c r e a s i n g m a g n i t u d e . T h e p r o b a b i l i t y d i s t r i b u t i o n o f 
e a c h d a t a set w a s d e t e r m i n e d b y the f o l l o w i n g e q u a t i o n : 

p e r c e n t p r o b a b i l i t y = 100 C r a n k i n g n u m b e r ) / n u m b e r 
o f m e a s u r e m e n t s 

P l o t s a r e s h o w n in f i g u r e s 12 and 13 for the c o n t i n u o u s f l o w 
a n d i n s t a n t a n e o u s f l o w m e a s u r e m e n t s , r e s p e c t i v e l y . For 2 7 
p r o b a b i l i t y d u r a t i o n p o i n t s , r a n g i n g f r o m 2 p e r c e n t t o 9 8 p e r c e n t 
for e a c h s e r i e s o f m e a s u r e m e n t s , the r e l a t i o n s h i p b e t w e e n e a c h 
d a t a set w a s d e t e r m i n e d b y linear r e g r e s s i o n t e c h n i q u e s . T h a t 
r e l a t i o n s h i p b e t w e e n the d a t a s e t s can b e e x p r e s s e d b y the 
f o l l o w i n g e q u a t i o n : 

log c o n t i n u o u s f l o w = - 0 . 0 8 6 + 0 . 8 6 2 (log i n s t a n t a n e o u s f l o w ) 

T h e e q u a t i o n has a c o r r e l a t i o n c o e f f i c i e n t of 0 . 9 9 2 a n d a 
s t a n d a r d e r r o r o f e s t i m a t e o f 0 . 0 8 4 . T h i s r e l a t i o n s h i p w a s u s e d 
t o d e v e l o p a n a d j u s t e d f l o w d u r a t i o n c u r v e , a s s h o w n i n f i g u r e 
1 3 , for s t a t i o n C 2 . All f l o w d u r a t i o n c u r v e s d e v e l o p e d f r o m 
i n s t a n t a n e o u s s t r e a m f l o w s w e r e a d j u s t e d in a s i m i l a r f a s h i o n . 
F l o w d u r a t i o n c u r v e s w e r e p l o t t e d o n l o g a r i t h m i c - p r o b a b i l i t y 
p a p e r . The p r o b a b i l i t y s c a l e e x p a n d s b o t h the low f l o w a n d h i g h 
f l o w e n d s of the f l o w d u r a t i o n c u r v e , so that n o r m a l l y 
d i s t r i b u t e d d a t a a r e p l o t t e d as a s t r a i g h t l i n e . As the 
l o g a r i t h m s o f d i s c h a r g e a r e m o r e n o r m a l l y d i s t r i b u t e d t h a n 
d i s c h a r g e i t s e l f , l o g a r i t h m i c - p r o b a b i l i t y p a p e r t e n d s t o 
s t r a i g h t e n out the f l o w d u r a t i o n c u r v e . In the c a s e of f l o w 
g a g i n g s t a t i o n s S 5 and S 3 ( f i g u r e s 1 4 a n d 1 5 ) , u p s t r e a m 
s t r i p - m i n e i m p o u n d m e n t s and S p o o n V a l l e y L a k e a t t e n u a t e m i d - r a n g e 
f l o w s so that a s h a r p b e n d o c c u r s in the f l o w d u r a t i o n c u r v e s . 

T h e a d j u s t e d m e d i a n d a i l y flows for all C o u r t C r e e k s t a t i o n s 
a r e l i s t e d in t a b l e 16. It s h o u l d be n o t e d that the M3 f l o w 
g a g i n g s t a t i o n w a s e s t a b l i s h e d i n 1 9 8 2 a f t e r a n a l y s i s o f A S C S 
a e r i a l p h o t o g r a p h s d e t e r m i n e d the h i g h p e r c e n t a g e o f row c r o p 
a c r e a g e in the M3 s u b w a t e r s h e d . T h e l a r g e n u m b e r of i n t e n s e 
r a i n f a l l e v e n t s i n 1 9 8 2 (see t a b l e 1 1 ) w i l l h a v e l i k e l y i n c r e a s e d 
the m e d i a n d a i l y f l o w v a l u e for M 3 i n c o m p a r i s o n w i t h the o t h e r 
s t a t i o n s . 
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Figure 12. Flow duration curves for Court Creek at C2, 
based on continuous stage recorder records 
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Figure 13. Flow duration curves for Court Creek at C2, 
based on instantaneous flows and adjusted flows 
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Figure 14. Flow duration curves for Sugar Creek at S5 
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Figure 15. Flow duration curves for Sugar Creek at S3 
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Table 16. Adjusted Median Daily Flows for Stations in 
the Court Creek Watershed 

Station Median daily Drainage Flows per 
flows areas square mile 
(cfs) Csq mi) (cfs/sq mi) 

M3 4.0 6.8 0.59 
Ml 5.5 10.0 0.55 
N1 20.0 29.3 0.68 
S5 4.0 7.8 0.51 
S3 10.0 17.8 0.56 
S2 12.5 22.3 0.56 

C12 4.0 5.0 0.80 
C10 9.2 15.8 0.59 
C4 40.0 67.0 0.59 
C3 44.0 72.0 0.61 
C2 57.0 97.0 0.59 

50 



S t r e a m f l o w d a t a for the C o u r t C r e e k w a t e r s h e d , b a s e d u p o n 
o b s e r v a t i o n s d u r i n g the c o u r s e o f t h i s s t u d y , w e r e l i m i t e d f r o m 
a n h i s t o r i c a l p e r s p e c t i v e . T h i s l i m i t a t i o n r e s t r i c t s the 
d e s i r a b l e c a p a b i l i t y o f p r e d i c t i n g the f r e q u e n c y o f f l o w 
o c c u r r e n c e s a s well a s the f r e q u e n c y o f o c c u r r e n c e for c e r t a i n 
w a t e r q u a l i t y f e a t u r e s in the s t r e a m s of the w a t e r s h e d . In o r d e r 
t o o v e r c o m e this c o n s t r a i n t , r e l i a n c e w a s p l a c e d o n the 
h i s t o r i c a l f l o w r e c o r d s o f I n d i a n C r e e k . T h e I n d i a n C r e e k 
w a t e r s h e d i s l o c a t e d a b o u t 2 0 m i l e s n o r t h e a s t o f the C o u r t C r e e k 
w a t e r s h e d . T h e U . S . G e o l o g i c a l S u r v e y h a s m a i n t a i n e d a 
c o n t i n u o u s f l o w r e c o r d i n g d e v i c e on the s t r e a m , in the v i c i n i t y 
of W y o m i n g , I l l i n o i s , s i n c e I 9 6 0 . The w a t e r s h e d is l o c a t e d in 
the s a m e p h y s i o g r a p h i c d i v i s i o n o f the s t a t e ( G a l e s b u r g P l a i n ) a s 
the C o u r t C r e e k w a t e r s h e d . Its d r a i n a g e a r e a is a b o u t 163 sq km 
(63 sq m i ) c o m p a r e d to the C o u r t C r e e k w a t e r s h e d a r e a of 251 sq 
k m (97 s q m i ) . F r o m the a v a i l a b l e 2 2 y e a r s o f s t r e a m f l o w r e c o r d s 
a t I n d i a n C r e e k a n e f f o r t w a s m a d e t o a d j u s t the f l o w d u r a t i o n 
c u r v e d e v e l o p e d from the c o n t i n u o u s s t a g e r e c o r d e r a t the C 2 
s a m p l i n g s t a t i o n t o the l o n g - t e r m f l o w r e c o r d a t I n d i a n C r e e k . 

If s t r e a m f l o w r e c o r d s are to be c o m p a r e d to each o t h e r , the 
r e c o r d s m u s t r e p r e s e n t (or b e a d j u s t e d t o ) c o n c u r r e n t time 
p e r i o d s . I n this m a n n e r the d i f f e r e n c e b e t w e e n e a c h s t r e a m ' s 
r e c o r d s w i l l be d u e to d i f f e r e n c e s in d r a i n a g e b a s i n 
c h a r a c t e r i s t i c s . M e a n d a i l y f l o w s w e r e a v a i l a b l e o n b o t h C o u r t 
C r e e k a t C 2 and the U S G S Indian C r e e k f l o w g a g i n g s t a t i o n for 3 8 2 
d a y s d u r i n g the s t u d y . The r e l a t i o n s h i p b e t w e e n the two d r a i n a g e 
b a s i n s w a s d e t e r m i n e d b y the i n d e x - s t a t i o n m e t h o d o f the U S G S 
( S e a r c y , 1 9 5 9 ) . 

By the i n d e x - s t a t i o n m e t h o d , a r e l a t i o n s h i p is e s t a b l i s h e d 
b e t w e e n two f l o w g a g i n g s t a t i o n s o n the b a s i s o f the s h o r t - t e r m 
p e r i o d o f c o n c u r r e n t r e c o r d b y p l o t t i n g the d i s c h a r g e s ( f l o w s ) 
for g i v e n flow d u r a t i o n p o i n t s a t o n e s t a t i o n a g a i n s t the 
c o r r e s p o n d i n g d i s c h a r g e s a t the o t h e r s t a t i o n . The g r a p h a n d 
e q u a t i o n of that p l o t t i n g are a s s u m e d to r e p r e s e n t the 
r e l a t i o n s h i p b e t w e e n the flow g a g i n g s t a t i o n s o v e r a long time 
p e r i o d . If the a s s u m p t i o n is t r u e , the f l o w a v a i l a b l e 50 p e r c e n t 
of the time at the l o n g - t e r m f l o w g a g i n g s t a t i o n can be u s e d in 
the e q u a t i o n of the s h o r t - t e r m p l o t in o r d e r to o b t a i n the 
a d j u s t e d ( t o the long t e r m ) f l o w a v a i l a b l e 5 0 p e r c e n t o f the time 
at the f l o w g a g i n g s t a t i o n w i t h o n l y a s h o r t - t e r m r e c o r d . 
A d j u s t e d f l o w s can b e d e t e r m i n e d for o t h e r f l o w d u r a t i o n p o i n t s 
in the s a m e m a n n e r . L i n e a r r e g r e s s i o n of the 3 8 2 f l o w d u r a t i o n 
p o i n t s , d e r i v e d from the r e s p e c t i v e f l o w d u r a t i o n c u r v e s o f C o u r t 
and I n d i a n C r e e k s , e s t a b l i s h e d the f o l l o w i n g e q u a t i o n : 

l o g ( C 2 f l o w ) = - 0 . 2 1 0 1 0 + 1 . 2 5 6 2 5 x l o g ( I n d i a n C r e e k f l o w ) 

R = 0 . 9 8 7 0 6 S T D . E R R . OF E S T I M A T E = 0 . 0 9 2 8 1 

T h e l o n g - t e r m m e d i a n d a i l y d i s c h a r g e ( f l o w a v a i l a b l e 5 0 

p e r c e n t of the t i m e ) f r o m the 22 y e a r s of r e c o r d at I n d i a n C r e e k 
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i s 19.7 c f s . T h e r e f o r e the a d j u s t e d l o n g - t e r m f l o w d u r a t i o n 
c u r v e at C2 h a s a m e d i a n d a i l y d i s c h a r g e v a l u e of 26 c f s . T h e 
m e d i a n d a i l y f l o w a t C 2 d u r i n g the s t u d y p e r i o d w a s 4 6 c f s f r o m 
the c o n t i n u o u s r e c o r d e r f l o w d a t a a n d 5 7 cfs f r o m the a d j u s t e d 
i n s t a n t a n e o u s f l o w d a t a . 

I n c o n j u n c t i o n w i t h the r a i n f a l l d a t a , s t r e a m f l o w d a t a 
a l l o w e d the d e t e r m i n a t i o n o f w h i c h w a t e r s h e d f e a t u r e s a n d land 
u s e s c o n t r i b u t e the h i g h e s t r a t e s o f s t o r m w a t e r r u n o f f . T h e 
N o r t h C r e e k w a t e r s h e d ( 1 8 , 7 2 0 a c r e s ) i s e q u a l t o 3 0 p e r c e n t o f 
the total C o u r t C r e e k w a t e r s h e d a r e a . O n l y a b o u t 5 0 p e r c e n t o f 
the w a t e r s h e d is in row c r o p b e c a u s e the r e m a i n i n g 50 p e r c e n t of 
the w a t e r s h e d has s l o p e s g r e a t e r than 1 5 p e r c e n t . The s t e e p 
w a t e r s h e d s l o p e s c a u s e a v e r y r a p i d i n c r e a s e in N o r t h C r e e k f l o w s 
a s e v i d e n c e d b y the h y d r o g r a p h o f N 1 o n D e c e m b e r 2 5 , 1 9 8 2 ( f i g u r e 
1 6 ) . O n this 1 8 , 7 6 0 - a c r e w a t e r s h e d , s t r e a m f l o w a t t h e N 1 f l o w 
g a g i n g s t a t i o n p e a k e d w i t h i n 2 h o u r s of a b r i e f i n t e n s e r a i n s t o r m 
a t m i d n i g h t . The r a p i d rise and fall of N o r t h C r e e k h i g h 
v e l o c i t y s t r e a m f l o w s w a s a l s o i l l u s t r a t e d d u r i n g a m a j o r rain 
e v e n t o f long d u r a t i o n o n A p r i l 1 , 1 9 8 3 ( f i g u r e 1 7 ) . A t f l o w 
g a g i n g s t a t i o n N 1 , p e a k s t o r m f l o w s u b s i d e d w i t h i n 7 h o u r s a f t e r 
a r a i n s t o r m w h i c h l a s t e d 20 h o u r s . 

T h i s r a p i d rise in s u r f a c e w a t e r r u n o f f f r o m the s t e e p 
v a l l e y b l u f f s is a l s o d e m o n s t r a t e d by the r a p i d i n c r e a s e in 
s t r e a m f l o w s a t S 2 d u r i n g the D e c e m b e r 2 5 s t o r m ( f i g u r e 1 6 ) . 
B e c a u s e the level of S p o o n V a l l e y L a k e had b e e n d r a w n d o w n 7 feet 
d u r i n g the fall of 1 9 8 2 , s t r e a m f l o w s at S2 r e s u l t e d a l m o s t 
e n t i r e l y f r o m s t o r m w a t e r r u n o f f o f the f l o o d p l a i n s u b w a t e r s h e d 
a b o v e S 2 . L e s s than 100 c f s o f f l o w w a s r e l e a s e d over the d a m a t 
S 3 d u r i n g the D e c e m b e r 2 5 s t o r m . F i f t y p e r c e n t o f the S 2 
s u b w a t e r s h e d h a s s l o p e s g r e a t e r than 1 5 p e r c e n t . T h i s w a t e r s h e d 
t o p o g r a p h y c r e a t e d a v e r y q u i c k h i g h v e l o c i t y p e a k f l o w at S2 
a f t e r the b r i e f high i n t e n s i t y r a i n f a l l a t m i d n i g h t . O n D e c e m b e r 
2, 1 9 8 2 , a r a i n s t o r m of long d u r a t i o n ( f i g u r e 18) c a u s e d 
s u s t a i n e d h i g h v e l o c i t y f l o w a t S 2 , e v e n t h o u g h S p o o n V a l l e y L a k e 
w a s d r a w n d o w n a t the S 3 d a m s i t e . A g a i n the h i g h - v e l o c i t y s t o r m 
f l o w d e c r e a s e d r a p i d l y a f t e r c e s s a t i o n of the r a i n f a l l . It 
s h o u l d be n o t e d that S u g a r C r e e k b e t w e e n S3 and S2 has no w o o d y 
r i p a r i a n v e g e t a t i o n , w h i l e the d o w n s t r e a m s e g m e n t , b e t w e e n S 1 a n d 
S 2 , h a s a n a r r o w but d e n s e b a n d o f w o o d y v e g e t a t i o n a l o n g m o s t o f 
the s t r e a m b a n k . T h e c o r r e l a t i o n b e t w e e n s t r e a m f l o w and s t r e a m 
s t a g e h e i g h t a t S 2 w a s v e r y d i f f i c u l t t o d e t e r m i n e d u r i n g h i g h 
s t r e a m f l o w s , b e c a u s e o f the t e n d e n c y o f the o v e r h a n g i n g tree 
b r a n c h e s to r e s t r i c t f l o w to the c e n t e r of the s t r e a m c h a n n e l . 

T h e e f f e c t of the d a m at S3 is a l s o i l l u s t r a t e d by the 
h y d r o g r a p h s o f the S 3 and S 2 f l o w g a g i n g s t a t i o n s d u r i n g the 
April 1 , 1 9 8 3 , s t o r m ( f i g u r e 1 9 ) . F l o w f r o m the S 3 s t a t i o n 
i n c r e a s e d m u c h m o r e s l o w l y than s t r e a m f l o w s a t S 2 . H o w e v e r , the 
S 3 h y d r o g r a p h c o n t i n u e s t o c l i m b a f t e r the c e s s a t i o n o f r a i n f a l l , 
so that s t r e a m f l o w at S2 is a l m o s t e n t i r e l y f r o m the S3 and S5 
s u b w a t e r s h e d s a f t e r 2 0 h o u r s . T h e r e f o r e r u n o f f f r o m the S 2 
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Figure 16. Hydrographs of monitored flow gages 
during the December 25, 1982, storm 
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Figure 17. Hydrogvaphs of monitored flow gages 
during the April 1, 1983, storm 

54 



Figure 18. Hydrographs of monitored flow gages 
during the December 2, 1982, storm 
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Figure 19. Hydro graphs of monitored Sugar Creek flow gages 
during the April I, 1983, storm 
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s u b w a t e r s h e d d e c r e a s e d r a p i d l y a f t e r c e s s a t i o n o f r a i n f a l l . I t 
s h o u l d be n o t e d that r a i n f a l l in the S5 s u b w a t e r s h e d w a s 3 . 7 2 
i n c h e s , w h i l e the w a t e r s h e d a v e r a g e w a s 2 . 6 5 i n c h e s . The e f f e c t 
of the S3 d a m is a l s o seen by the s l o w rate of fall of the C2 
h y d r o g r a p h o n A p r i l 1 , 1 9 8 3 ( f i g u r e 1 7 ) , w h e n c o m p a r e d w i t h the 
r a p i d rate of fall of the C2 h y d r o g r a p h d u r i n g an e v e n l a r g e r 
s t o r m o n D e c e m b e r 2 , 1982 ( f i g u r e 1 8 ) . 

T h e c l e a r e s t d e m o n s t r a t i o n of the d i f f e r e n c e in the r a t e s of 
s t o r m w a t e r r u n o f f f r o m u p l a n d p r a i r i e s u b w a t e r s h e d s a n d 
f l o o d p l a i n s u b w a t e r s h e d s o c c u r r e d i n the M i d d l e C r e e k s t r e a m 
b a s i n o n A p r i l 1 , 1 9 8 3 . F l o w g a g i n g s t a t i o n s b e l o w the M 1 a n d M 3 
s u b w a t e r s h e d s a l l o w a n e v a l u a t i o n o f the e f f e c t s o f t o p o g r a p h y o n 
s u r f a c e w a t e r r u n o f f . D u r i n g the s t o r m o f A p r i l 1 , 1 9 8 3 , the 
p e a k f l o w a t M 3 w a s o n l y 7 8 cfs but the p e a k f l o w a t M 1 w a s 3 2 0 
cfs (see f i g u r e 1 7 ) . The M 1 s u b w a t e r s h e d ( 2 0 8 0 a c r e s ) i s o n l y 
h a l f the a r e a o f the M 3 s u b w a t e r s h e d ( 4 3 2 0 a c r e s ) . T h e r e f o r e 
s t r e a m f l o w v e l o c i t y i n c r e a s e d 3 0 0 p e r c e n t f r o m the s u r f a c e r u n o f f 
of the lower o n e - t h i r d of the w a t e r s h e d . F i f t y - e i g h t p e r c e n t of 
the M 1 s u b w a t e r s h e d has s t e e p s l o p e s , w h i c h s p e e d s the r a t e o f 
s u r f a c e w a t e r r u n o f f and p r e c l u d e s the d e v e l o p m e n t o f r o w c r o p 
land u s e s . P a s t u r e s and w o o d e d p a s t u r e s o c c u p y that 5 8 p e r c e n t 
o f the M 1 s u b w a t e r s h e d w i t h s t e e p s l o p e s . M e a s u r e m e n t s o f 
s t r e a m f l o w and the a m o u n t of r a i n f a l l d u r i n g the April 1 s t o r m 
a l l o w e d the c a l c u l a t i o n o f c u r v e n u m b e r s ( C N ) for the M 3 
s u b w a t e r s h e d , the M1 s u b w a t e r s h e d , and the M1 s t r e a m b a s i n as a 
w h o l e (see t a b l e 1 7 ) . The d e t e r m i n a t i o n o f C N f r o m o n l y soil type 
and land use w i t h o u t c o n s i d e r a t i o n o f s l o p e g i v e s high v a l u e s for 
the M 1 s u b w a t e r s h e d (77 v e r s u s 7 3 ) , but low v a l u e s for the M l 
s u b w a t e r s h e d (72 v e r s u s 8 9 ) . T h e s t r e a m b a s i n u p s t r e a m o f M l a l s o 
g e n e r a t e d h i g h e r c u r v e n u m b e r s f r o m a c t u a l s t o r m r u n o f f C N 
c a l c u l a t i o n s (76 v e r s u s 8 0 ) . S l o p e o f s u b w a t e r s h e d s m u s t b e 
c o n s i d e r e d w h e n e v a l u a t i n g the a m o u n t and rate of runoff in l a r g e 
w a t e r s h e d s t u d i e s . 

T h e f l o o d p l a i n (an a r e a of s l i g h t s l o p e ) is 20 p e r c e n t of 
the M1 s u b w a t e r s h e d but is o n l y 5 p e r c e n t of the M3 
s u b w a t e r s h e d . S i n c e the v a s t m a j o r i t y o f the f l o o d p l a i n land use 
is row c r o p s , f l o o d p l a i n r o w c r o p f i e l d s lie b e l o w a r e a s in w h i c h 
s u r f a c e w a t e r r u n o f f has r e a c h e d h i g h v e l o c i t y . A p p r o x i m a t e l y 
h a l f of M1 s u b w a t e r s h e d row crop a c r e a g e ( 4 0 0 of 834 a c r e s ) lies 
in the f l o o d p l a i n . The r e m a i n i n g row c r o p a c r e a g e in the M1 
s u b w a t e r s h e d lies o n the flat d i v i d e b e t w e e n s t r e a m v a l l e y s . B y 
c o m p a r i s o n all 3 , 0 9 3 row c r o p a c r e s of the M3 s u b w a t e r s h e d lie in 
the r e l a t i v e l y flat u p l a n d p r a i r i e . 
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Table 17. The A m o u n t s of R a i n f a l l , Surface Water R u n o f f , 
and Resulting Curve Numbers for the Middle Creek Basin during the 

April 1, 1983 , Storm 

Average Amount of Amount of Curve 
Area rainfall rainfall runoff Runoff number 

W a t e r s h e d (acres) (inches) (acre-ft) (acre-ft) (inches) 

M3 subwatershed 4320 2.16 778 192 0.53 73.4 

Ml subwatershed 2080 2.47 428 281 1.62 89.3 

Ml basin 6400 2.26 1205 473 0.87 79.6 
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S T R E A M S A M P L I N G 

T h e s e l e c t i o n a n d l o c a t i o n o f s t r e a m s a m p l i n g s i t e s o n the 
w a t e r s h e d w a s a n e v o l u t i o n a r y p r o c e s s . C o u p l e d w i t h the d e s i r e 
t o l o c a t e s t r e a m s a m p l i n g s i t e s w i t h s t r e a m f l o w g a g i n g s t a t i o n s 
w a s the n e e d t o e s t a b l i s h t h e m d o w n s t r e a m o f i s o l a t e d 
i d e n t i f i a b l e land u s e s s u c h a s u r b a n ( r e s i d e n t i a l h o u s i n g ) , 
m i n i n g , i m p o u n d e d w a t e r s , and a g r i c u l t u r a l p r a c t i c e s . W i t h t h e s e 
t h o u g h t s i n m i n d n i n e p r i m a r y s t r e a m s a m p l i n g l o c a t i o n s w e r e 
i n i t i a l l y s e l e c t e d . A f t e r s e v e r a l s a m p l i n g e v e n t s , a n a d d i t i o n a l 
s e v e n s u p p l e m e n t a l s t r e a m s a m p l i n g s i t e s w e r e e s t a b l i s h e d . T h e 
l o c a t i o n s a n d n u m b e r d e s i g n a t i o n s of the 16 s t a t i o n s a r e s h o w n in 
f i g u r e 2 0 . T h e c a t e g o r y o f e a c h s t a t i o n i s a s f o l l o w s : 

P r i m a r v s u p p l e m e n t a l 
C 1 2 C 7 
C 1 O C 4 
C 2 C3 
Nl N 4 
M 3 N3 
M1 N 2 
S5 S1 
S 3 
S 2 

T h e p r i n c i p a l d i f f e r e n c e s in the two t y p e s of s a m p l i n g 
s t a t i o n s r e l a t e t o w h e t h e r o r not the s t r e a m f l o w s a t the s t a t i o n s 
w e r e g a g e d a n d the t y p e s o f a n a l y s e s p e r f o r m e d o n the w a t e r 
s a m p l e s that w e r e c o l l e c t e d . All n i n e p r i m a r y s t a t i o n s w e r e 
l o c a t e d a t s t r e a m f l o w g a g i n g s i t e s , and g e n e r a l l y c o m p l e t e 
a n a l y s e s w e r e p e r f o r m e d o n all w a t e r s a m p l e s c o l l e c t e d a t t h e s e 
s t a t i o n s . A n a l y s e s for the w a t e r s a m p l e s c o l l e c t e d a t the s e v e n 
s u p p l e m e n t a l s i t e s w e r e g e n e r a l l y l i m i t e d t o d e t e r m i n a t i o n s for 
c o n c e n t r a t i o n s o f s u s p e n d e d s o l i d s . 

T h e r e l a t i o n s h i p s of the 16 s a m p l i n g s t a t i o n s to t h e i r 
u p s t r e a m d r a i n a g e a r e a s h a v e b e e n i d e n t i f i e d p r e v i o u s l y ( s e e 
t a b l e 7 a n d f i g u r e 6 ) . T h e s e r e l a t i o n s h i p s , i n c o m b i n a t i o n w i t h 
e s t i m a t e d r u n o f f and land use for e a c h u p s t r e a m d r a i n a g e a r e a , 
will b e u s e d t o e v a l u a t e w a t e r q u a l i t y c h a r a c t e r i s t i c s o b s e r v e d 
a t the s t r e a m s a m p l i n g s t a t i o n s . 

All w a t e r s a m p l e s w e r e c o l l e c t e d w i t h a 2 2 - p o u n d D H - 5 9 
s a m p l e r e q u i p p e d w i t h a g l a s s p i n t c o n t a i n e r . T h e s a m p l e r w a s 
e i t h e r h a n d - h e l d o r s u s p e n d e d b y c a b l e f r o m a c r a n e - m o u n t e d w i n c h 
o n b r i d g e s . I n e i t h e r c a s e d e p t h i n t e g r a t e d s a m p l e s w e r e 
c o l l e c t e d by l o w e r i n g the s a m p l e r at a u n i f o r m r a t e to the b o t t o m 
of the s t r e a m , i n s t a n t l y r e v e r s i n g it u p o n c o n t a c t w i t h the 
b o t t o m , and r a i s i n g it to the s u r f a c e a g a i n at a u n i f o r m r a t e . 
I n t h i s m a n n e r s a m p l e s w e r e c o l l e c t e d a t a p p r o p r i a t e i n t e r v a l s 
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Figure 20. Locations of stream sampling stations in the Court Creek watershed 



a c r o s s the w i d t h o f the s t r e a m u n t i l a 2 - l i t e r c o m p o s i t e d s a m p l e 
w a s o b t a i n e d . A f t e r s a m p l e s w e r e c o l l e c t e d t h e y w e r e t r a n s p o r t e d 
t o l a b o r a t o r y f a c i l i t i e s a n d i m m e d i a t e l y s t o r e d i n r e f r i g e r a t i o n 
u n i t s . 

C e r t a i n d e t e r m i n a t i o n s w e r e p e r f o r m e d i n the f i e l d . T h e s e 
i n c l u d e d m e a s u r e m e n t s for t e m p e r a t u r e a n d d i s s o l v e d o x y g e n 
c o n c e n t r a t i o n s . For t h e s e a Y e l l o w S p r i n g s M o d e l 5 7 D O m e t e r w a s 
u s u a l l y u s e d . C a l i b r a t i o n o f the d i s s o l v e d o x y g e n p r o b e w a s 
a c c o m p l i s h e d b y u s i n g the m o d i f i e d W i n k l e r M e t h o d for d i s s o l v e d 
o x y g e n d e t e r m i n a t i o n s . I n s o m e c a s e s the W i n k l e r m e t h o d w a s u s e d 
a l o n e for d i s s o l v e d o x y g e n d e t e r m i n a t i o n s . 

S T R E A M C H E M I C A L C O N C E N T R A T I O N S 

A s i n d i c a t e d e a r l i e r , the t y p e s o f a n a l y s e s p e r f o r m e d a t 
e a c h s a m p l i n g s t a t i o n w e r e c o n t i n g e n t on w h e t h e r or not it w a s a 
p r i m a r y o r s u p p l e m e n t a l s t a t i o n . T h e t y p e s o f a n a l y s e s p e r f o r m e d 
o n - s t r e a m w a t e r s a m p l e s and the m e t h o d s o f a n a l y s i s a r e s h o w n i n 
t a b l e 1 8 . A s i n d i c a t e d i n the t a b l e , s o m e d e t e r m i n a t i o n s w e r e 
m a d e for the d i s s o l v e d as w e l l as the total c o n c e n t r a t i o n of a 
c o n s t i t u e n t . T h i s w a s the c a s e for a m m o n i a , p h o s p h o r u s , a n d the 
h e a v y m e t a l s l e a d , c o p p e r , z i n c , and i r o n . 

S a m p l e s f r o m o n l y two s t a t i o n s w e r e r o u t i n e l y e x a m i n e d for 
h e a v y m e t a l s . O n e s t a t i o n , S 5 , i s r e p r e s e n t a t i v e o f a d r a i n a g e 
a r e a d o m i n a t e d b y a f o r m e r l y a c t i v e s t r i p m i n i n g a c t i v i t y . T h e 
o t h e r s t a t i o n , C 1 2 , i s r e p r e s e n t i v e o f u r b a n o r r e s i d e n t i a l 
r u n o f f . A t b o t h s t r e a m s t a t i o n s , t o t a l iron a n d t o t a l c o p p e r 
o c c a s i o n a l l y e x c e e d e d the s t a n d a r d s set b y the I l l i n o i s P o l l u t i o n 
C o n t r o l B o a r d . I n all c a s e s the h i g h c o n c e n t r a t i o n s o f t o t a l 
c o p p e r and iron w e r e a s s o c i a t e d w i t h h i g h l e v e l s o f s u s p e n d e d 
s e d i m e n t d u r i n g h i g h s t r e a m f l o w s . A s i l l u s t r a t e d i n t a b l e 1 9 , 
the c o n c e n t r a t i o n s o f h e a v y m e t a l s i n a g r i c u l t u r a l s t r e a m s s u c h 
as t h o s e at M1 and N1 w e r e e v e n h i g h e r than in the r e s i d e n t i a l 
s t r e a m a t C 1 2 o r the s t r e a m f r o m the s t r i p - m i n e d s u b w a t e r s h e d a t 
S 5 . 

In h i s a n a l y s i s of p e r i o d i c IEPA s t r e a m s a m p l e s f r o m the 
G a l e s b u r g p l a i n , F l e m a l ( 1 9 8 0 ) f o u n d a s i m i l a r a s s o c i a t i o n o f 
h i g h total iron a n d c o p p e r v a l u e s w i t h h i g h s e d i m e n t 
c o n c e n t r a t i o n s and h i g h s t r e a m d i s c h a r g e s . B o t h c o p p e r and iron 
s o u r c e s a r e the r e s u l t o f n a t u r a l g e o c h e m i c a l p r o c e s s e s . V a l u e s 
of total iron and c o p p e r for s t r e a m s in the S p o o n R i v e r b a s i n a r e 
s i m i l a r t o t h o s e f o u n d a t S 5 and C 1 2 ( s e e t a b l e 2 0 ) . V i o l a t i o n s 
o f I l l i n o i s s t a t e g e n e r a l u s e s t a n d a r d s for t o t a l m e t a l s r e s u l t e d 
l a r g e l y f r o m l a r g e i n p u t s o f s e d i m e n t f r o m all land u s e s 
i n c l u d i n g a g r i c u l t u r a l . 

T h e c o l l e c t i o n o f s t r e a m w a t e r s a m p l e s w a s g e n e r a l l y 
p r e d i c a t e d o n the o c c u r r e n c e o f a m a j o r r u n o f f e v e n t . T h i s 
p r o c e d u r e i s e s s e n t i a l i f r e l a t i o n s h i p s b e t w e e n land use a n d 
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T a b l e 18. C h e m i c a l A n a l y s e s P e r f o r m e d on S t r e a m S a m p l e s 

T e m p e r a t u r e ( f i e l d ) P r i m a r y T h e r m i s t e r 
D i s s o l v e d o x y g e n C f i e l d ) P r i m a r y O x y g e n m e t e r 
pH P r i m a r y G l a s s e l e c t r o d e 
A l k a l i n i t y P r i m a r y P o t e n t i o m e t r i c m e t h o d 
T u r b i d i t y P r i m a r y N e p h e l o m e t r i c m e t h o d 
S u s p e n d e d s o l i d s P r i m a r y and s u p p l e m e n t a l G o o c h f i l t r a t i o n 
N i t r a t e s P r i m a r y C h r o m t r o p h i c m e t h o d 
S u l f a t e s P r i m a r y T u b i d i m e t r i c m e t h o d 
C h l o r i d e s P r i m a r y A r g e n t o m e t r i c m e t h o d 
A m m o n i a * P r i m a r y B u c h i d i s t i l l a t i o n , 

I n d o p h e n o l c o l o r i m e t r i c 
P h o s p h o r u s * P r i m a r y A s c o r b i c acid 
L e a d * S 5 and C 1 2 A t o m i c a b s o r p t i o n 
C o p p e r * S 5 and C 1 2 A t o m i c a b s o r p t i o n 
Z i n c * S 5 and C 1 2 A t o m i c a b s o r p t i o n 
I r o n * S 5 a n d C 1 2 A t o m i c a b s o r p t i o n 

* Total a n d d i s s o l v e d f o r m s 

N o t e : P r i m a r y s t a t i o n s a r e C 1 2 , C 1 0 . C 2 , N 1 , M 3 , M l , S 5 , S 3 , and S 5 . 
S u p p l e m e n t a l s t a t i o n s are C 7 , C 4 . C 3 , N 4 , M 3 , N 2 , a n d S 1 . 
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Table 19. D e p e n d e n c e of Total Metal C o n c e n t r a t i o n s in 
S t r e a m S a m p l e s on S u s p e n d e d S e d i m e n t C o n c e n t r a t i o n s * 

Sample Suspended Total Total Total Total 
station sediment iron copper lead zinc 

C12 320 2.7 0.02 <0.06 0.04 
R e s i d e n t i a l 

S5 488 4.4 0.02 <0.06 0.03 
Strip m i n i n g 

M1 616 2 1.5 0.05 <0.06 0.09 
A g r i c u l t u r e 

N1 860 24.7 0.05 <0.06 0.09 
A g r i c u l t u r e 

C2 1320 33.2 0.04 <0.06 0.11 
Entire 
w a t e r s h e d 

* All c o n c e n t r a t i o n s are in mg/l 
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Table 2 0 . Comparison of the Total Metal C o n c e n t r a t i o n s of 
S5 and C12 Stream Sampling Stations with the Spoon River and Big 

Creek Total Metal C o n c e n t r a t i o n s * 

Sample Total Total Total Total 
station iron copper lead zinc 

G e o m e t . G e o m e t . G e o m e t . G e o m e t . 
mean M a x . mean M a x . mean M a x . m e a n M a x . 

S5 9.0 34.0 0.26 0.08 0.04 0.14 0.07 0.12 
Strip mining 

C12 4.9 36.0 0.31 0.08 0.04 0.19 0.06 0.13 
Residential 

Big Creek 1.33 4.3 0.03 0.21 0.06 0.42 0.17 0.50 
Strip mining 

Spoon River 4.81 50.0 0.04 0.45 0.07 0.42 0.04 0.42 

IWPCB 1.0 0.02 0.10 1.00 
general 
use regulations 

* All c o n c e n t r a t i o n s are in mg/l 
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water quality are to be detected. By d e f i n i t i o n , a major runoff 
event occurred when rainfall equalled or exceeded I inch during a 
24-hour period. Some c o l l e c t i o n s were performed during base 
( n o r m a l ) streamflow c o n d i t i o n s as well as 3nowmelt s t r e a m f l o w 
c o n d i t i o n s for c o m p a r a t i v e p u r p o s e s . 

Base S t r e a m f l o w s 

As demonstrated by the flow duration curve of the C2 
c o n t i n u o u s recorder station, base ( n o r m a l ) streamflows occurred 
85 percent of the time (figure 1 2 ) . During normal (base) 
s t r e a m f l o w c o n d i t i o n s , the water quality of streams in the Court 
Creek w a t e r s h e d was e x c e l l e n t . Table 21 illustrates stream water 
quality at C2 during normal or base streamflows (less than 300 
c f s ) . Dissolved oxygen levels at all stream stations w e r e above 
7 mg/l during base s t r e a m f l o w s , snowmelt s t r e a m f l o w s , and 
rain-induced s t r e a m f l o w s . Stream water pH at all stream stations 
ranged from 7.40 to 8.75 during all s t r e a m f l o w s . Thus Court 
Creek streams were always within the general water use 
r e g u l a t i o n s established by the Illinois Water Pollution Control 
Board (State of I l l i n o i s , 1982) for dissolved oxygen and pH. 
During base s t r e a m f l o w s , all chemical p a r a m e t e r s except 
p h o s p h o r u s were well within the general use water quality 
standards established by the Illinois Water Pollution Control 
Board (State of I l l i n o i s , 1 9 8 2 ) . The p h o s p h o r u s water quality 
standard will prove difficult to achieve given the high 
p h o s p h o r u s content of the loess soils in Knox County 
(Fehrenbacher et a l . , 1 9 7 7 ) . These periodic samples are very 
similar to western Illinois stream samples analyzed by the 
Illinois Environmental Protection Agency since 1974 ( F l e m a l , 
1 9 8 0 ) . 

During base s t r e a m f l o w s , nutrients were generally low in 
c o n c e n t r a t i o n as evidenced by tables 21 and 2 2 . Base streamflows 
from December to March have slightly higher ammonia and 
p h o s p h o r u s levels than streamflows during m o n t h s with higher 
temperatures as reported by Flemal ( 1 9 8 0 ) . This decrease in 
c o n c e n t r a t i o n is probably the result of increased bacterial and 
p h o t o s y n t h e t i c activity during the warmer m o n t h s . Nitrate levels 
varied considerably during base s t r e a m f l o w s . At warm water and 
soil t e m p e r a t u r e s , bacteria rapidly oxidize ammonia to nitrate 
and thereby increase nitrate levels. Base flows of 100 to 300 
cfs resulted in nitrate levels from 2 to 5 m g / l , similar to 
nitrate levels during streamflows from rainfall or snowmelt 
runoff. H o w e v e r , streamflows below 100 cfs resulted in 
constantly decreasing nitrate levels -- down to 0.08 mg/l -- from 
the combined effects of reduced stream input and aquatic 
p h o t o s y n t h e s i s . Stream stations on Middle Creek (M3 and M1) had 
the highest nitrate c o n c e n t r a t i o n s during base s t r e a m f l o w s . High 
mean nitrate c o n c e n t r a t i o n s are common in other streams whose 
w a t e r s h e d s have a high percentage of row crop a g r i c u l t u r e 
(Omernik et a l . , 1 9 7 6 ) . 
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T a b l e 2 1 . C h e m i c a l C o n c e n t r a t i o n s ( m g / l ) at the C2 
S a m p l i n g S t a t i o n d u r i n g Normal S t r e a m f l o w s 

Suspended Total Dis. Total Diss. Diss. 
sediment ammonia ammonia Nitrate phosphate phosphate Alkal. TOS sulfate Chloride 

5 .26 .12 .72 .04 0.01 184 417 49 16 
10 .07 .03 .29 .07 0.03 254 440 66 24 
96 19 19 2.18 .18 0.08 220 356 62 21 
22 0.26 0.14 4.19 0.14 214 400 80 19 
32 0.10 0.06 4.82 0.06 232 408 71 22 
34 0.11 0.11 4.33 0.08 232 400 68 24 
31 0.09 0.05 3.65 0.05 0.02 224 400 71 20 
57 0.11 0.07 4.05 0.09 0.05 222 430 70 32 
63 0.17 0.08 5.52 0.23 0.05 217 404 62 21 
84 0.02 0.02 4.92 0.23 0.03 208 410 203 16 
41 0.02 0.01 3.85 0.12 0.01 194 392 204 17 
25 0.05 0.04 3.26 0.06 0.01 208 432 82 16 
32 0.02 0.01 2.94 0.05 0.01 215 422 84 17 
34 0.03 0.03 2.87 0.07 0.01 228 430 86 17 
55 0.10 0.09 2.46 0.19 0.08 230 422 88 20 
73 0.05 0.05 2.62 0.07 0.02 236 416 81 19 
32 0.04 0.04 2.22 0.07 0.02 240 424 82 20 
22 0.07 0.06 1.53 0.07 0.03 241 422 82 22 
28 0.08 0.07 1.10 0.07 0.03 233 410 84 22 
94 0.21 0.15 1.23 0.23 0.07 194 364 72 23 
23 0.10 0.09 0.89 0.12 0.06 216 418 86 23 
19 0.13 0.13 0.06 0.09 0.03 205 384 75 28 
40 0.08 0.04 0.04 0.07 0.01 220 380 82 23 
24 0.05 0.05 0.08 0.07 0.01 248 402 85 21 
56 0.31 0.29 0.08 0.04 0.00 246 438 82 23 
48 0.36 0.36 0.08 0.24 0.01 228 430 100 19 

35* 0.09« 0.06* 1.17* 0.09* 0.02* 222* 409* 82* 21* 

*** 1.5** 1.5** 10.0** 0.05** 0.05** *** 1000** 500** 500** 

* Indicates geometric mean 
** Indicates Illinois general use water quality standards 
*** Indicates no Illinois standards established 
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T a b l e 2 2 . A v e r a g e S t r e a m S t a t i o n P a r a m e t e r s during Base F l o w C o n d i t i o n s 

S5 S3 S2 N4 N1 M3 M1 C12 C1O C2 

Flow (cfs) 4 10 14 8 11 4 6 3 7 24 

Sediment(mg/l) 39 6 38 36 38 28 19 6 11 37 

Total ammonia-N Cmg/I) 0.13 0.10 0.17 0.12 0.21 0.40 0.10 0.25 0.18 0.17 

Diss. ammonia-N Cmg/I) 0.08 0.10 0.15 0.08 0.20 0.32 0.06 0.16 0.08 0.11 

Kjeldahl-nitrogen 0.54 0.62 0.60 0.85 0.97 0.76 0.66 0.89 1.23 0.68 
Cmg/I) 

Nitratr-N (mg/l) 0.73 0.06 0.07 2.18 1.57 4.18 3.46 1.15 1.21 1.06 

Total phosphate-P 0.07 0.02 0.07 0.12 0.11 0.51 0.26 0.09 0.05 0.10 
(mg/l) 

Diss. phosphate-P 0.03 0.01 0.01 0.09 0.04 0.42 0.20 0.07 0.03 0.04 
Cmg/I) 

Alkalinity Cmg/I) 235 148 166 265 290 282 179 192 219 

Sulfate Cmg/I) 214 146 115 49 55 44 54 25 59 

Chlorides Cmg/I) 11 8 9 21 24 22 48 30 21 

T0S Cmg/I) 680 390 413 415 458 444 373 367 404 
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W a t e r q u a l i t y d a t a a t u p s t r e a m s t a t i o n s d u r i n g n o r m a l 
s t r e a m f l o w s a r e d e m o n s t r a t e d i n t a b l e 2 2 . W h i l e s u l f a t e s w e r e 
m u c h h i g h e r i n s t r e a m f l o w s f r o m the s t r i p - m i n e d r e g i o n o f S u g a r 
C r e e k ( p a r t i c u l a r l y the S 5 s u b w a t e r s h e d ) , s u l f a t e s a n d total 
d i s s o l v e d s o l i d s d i d not e x c e e d I l l i n o i s s t a n d a r d s ( S t a t e o f 
I l l i n o i s , 1 9 8 2 ) i n any s t r e a m s a m p l e . S u l f a t e s and total 
d i s s o l v e d s o l i d s ( T O S ) c o n c e n t r a t i o n s a r e e l e v a t e d i n s t r e a m 
w a t e r s f r o m the s t r i p - m i n e d S 5 s u b w a t e r s h e d o f S u g a r C r e e k w h e n 
c o m p a r e d t o s t r e a m w a t e r s f r o m a g r i c u l t u r e l a n d s a t M 3 o n M i d d l e 
C r e e k o r r e s i d e n t i a l lands a t C 1 2 o n C o u r t C r e e k . T D S o r s u l f a t e 
c o n c e n t r a t i o n s a r e not near t o x i c l i m i t s e v e n a t S 5 ( R e e d and 
E v a n s , 1 9 8 1 ) . F l e m a l ( 1 9 8 0 ) o b s e r v e d s u l f a t e v i o l a t i o n s i n 
c e r t a i n s t r i p - m i n e d w a t e r s h e d s , but d e l e t e r i o u s e f f e c t s w e r e 
l i m i t e d b y the r e l a t i v e l y low s u l f u r c o n t e n t o f w e s t e r n I l l i n o i s 
coal and the p r e s e n c e of a l i m e s t o n e o v e r b u r d e n w i t h the coal 
d e p o s i t s . A l k a l i n i t y and p H v a l u e s w e r e a l s o c o n s i s t e n t l y h i g h 
i n all s t r e a m s a m p l e s i n c l u d i n g t h o s e f r o m s t r i p - m i n e d 
s u b w a t e r s h e d s . W a t e r c h e m i s t r y v a l u e s for S u g a r C r e e k a r e 
s i m i l a r t o t h o s e v a l u e s d e s c r i b e d b y T o l e r ( 1 9 8 1 ) . 

T o t a l d i s s o l v e d s o l i d s c o n c e n t r a t i o n s a r e l a r g e l y the s u m o f 
a l k a l i n i t y , s u l f a t e , a n d c h l o r i d e c o n c e n t r a t i o n s i n the C o u r t 
C r e e k w a t e r s h e d s t r e a m s . B a s e s t r e a m f l o w s h a v e r e l a t i v e l y h a r d 
w a t e r s a s r e f l e c t e d b y h i g h T D S a n d a l k a l i n i t y v a l u e s . D u r i n g 
p e r i o d s o f low s t r e a m f l o w and h i g h w a t e r t e m p e r a t u r e , a l k a l i n i t y 
c o n c e n t r a t i o n s d e c r e a s e d t o 150 m g / l f r o m a q u a t i c p h o t o s y n t h e t i c 
a c t i v i t y . T D S c o n c e n t r a t i o n s a l s o d e c r e a s e d w i t h a l k a l i n i t y 
c o n c e n t r a t i o n s t o m i n i m u m v a l u e s o f 3 5 0 m g / l d u r i n g b a s e 
s t r e a m f l o w s . 

C h l o r i d e c o n c e n t r a t i o n s i n the b a s e s t r e a m f l o w s a t C 1 2 a r e 
a l s o e l e v a t e d w h e n c o m p a r e d t o c h l o r i d e v a l u e s a t o t h e r s t r e a m 
s a m p l i n g s t a t i o n s . A s w i t h s u l f a t e l e v e l s a t S 5 , h o w e v e r , 
c h l o r i d e l e v e l s w e r e not near t o x i c l e v e l s ( R e e d a n d E v a n s , 1 9 8 1 ; 
S t a t e o f I l l i n o i s , 1 9 8 2 ) . M u c h o f the c h l o r i d e r u n o f f r e s u l t s 
f r o m r o a d w a y s i n the r e s i d e n t i a l a r e a s . 

T h e g r e a t e s t c o n c e n t r a t i o n s o f s t r i p m i n i n g , r e s i d e n t i a l , 
and r o w c r o p land u s e s w e r e f o u n d i n the S 5 , M 3 , and C 1 2 
s u b w a t e r s h e d s , r e s p e c t i v e l y . E a c h s u b w a t e r s h e d i s less than 5 0 0 0 
a c r e s a n d w a s l o c a t e d i n the u p l a n d p r a i r i e ' l a n d f o r m . T h e 
e f f e c t s o f s t r i p m i n i n g , r e s i d e n t i a l , and r o w c r o p land u s e s o n 
b a s e f l o w s t r e a m q u a l i t y a r e d e p i c t e d i n t a b l e 2 3 . T h e w a t e r 
q u a l i t y v a l u e s f r o m the a g r i c u l t u r a l f l o o d p l a i n s u b w a t e r s h e d o f 
M1 a n d the e n t i r e w a t e r s h e d at C2 a r e a l s o s h o w n in t a b l e 2 3 . 

D u r i n g b a s e f l o w c o n d i t i o n s the h i g h e s t c o n c e n t r a t i o n s o f 
n u t r i e n t s o c c u r r e d i n s t r e a m w a t e r s f r o m the a g r i c u l t u r a l row 
c r o p a r e a o f M 3 . A M n u t r i e n t s , h o w e v e r , w e r e m u c h r e d u c e d i n 
c o n c e n t r a t i o n a t the M 1 s t r e a m s a m p l i n g s t a t i o n b y e i t h e r 
d i l u t i o n o r b i o l o g i c a l a s s i m i l a t i o n i n the s l o w l y f l o w i n g b a s e 
s t r e a m f l o w s . T h e c o m p a r i s o n o f t h e s e f i v e s t r e a m s a m p l i n g 
s t a t i o n s w i l l b e c o n t i n u e d for s n o w m e l t s t r e a m f l o w s , r a i n f a l l 
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Table 2 3 . A C o m p a r i s o n of Land Use E f f e c t s on S t r e a m 

W a t e r Q u a l i t y during Base S t r e a m f l o w s 

Landform: Prairie Prairie Prairie Floodplain Watershed 

Land use: Strip mine Residential Agriculture Agriculture AM 

Stream station: S5 C12 M3 M1 C2 

Sediment (mg/l) 39 6 28 19 37 

Total ammonia-N (mg/l) 0.13 0.25 0.40 0.10 0.17 

Diss. ammonia-N (mg/l) 0.08 0.16 0.32 0.06 0.11 

Kjeldanl-nitrogen 0.54 0.89 0.76 0.66 0 68 
(mg/l) 

Nitrate-N (mg/l) 0.73 1.15 4.18 3.46 1.06 

Total phosphate-P 0.07 0.09 0.51 0.26 0.10 
(mg/l) 

Oiss. phosphate-P 0.03 0.07 0.42 0.21 0 04 
(mg/l) 

Alkalinity (mg/l) 235 179 290 282 219 

Sulfate Cmg/l) 214 5 4 55 44 59 

Chlorides (mg/l) 11 48 24 22 21 

T.D.S. (mg/l) 680 373 458 444 404 
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s t r e a m f l o w s , a n d the a n n u a l s t r e a m y i e l d s o f s e d i m e n t s a n d 
n u t r i e n t s . T h e s e s t r e a m s u b w a t e r s h e d s m o s t c l e a r l y r e f l e c t 
d i s t i n c t land use e f f e c t s . 

S n o w m e l t S t r e a m f l o w s 

W h i l e b a s e s t r e a m f l o w q u a l i t y w a s e x c e l l e n t , s t r e a m f l o w 
d u r i n g s n o w m e l t r u n o f f had v e r y h i g h c o n c e n t r a t i o n s o f d i s s o l v e d 
m i n e r a l s a n d n u t r i e n t s . W a t e r s h e d s t r e a m s w e r e s a m p l e d o n 
F e b r u a r y 1 6 , 1 9 8 2 , a f t e r two d a y s o f w a r m w e a t h e r , w h i c h 
s u b s t a n t i a l l y i n c r e a s e d s t r e a m f l o w but not t u r b i d i t y ( s a m p l e s 
r a n g e d f r o m 5 t o 3 0 N T U ) . O n M a r c h 1 1 , 1 9 8 2 , s t r e a m s w e r e a g a i n 
s a m p l e d w h e n w a r m t e m p e r a t u r e s and a light rain a g a i n i n c r e a s e d 
s t r e a m f l o w s . T h e M a r c h 1 1 s t r e a m f l o w s w e r e m o r e t u r b i d ( s a m p l e s 
r a n g e d f r o m 5 0 t o 4 0 0 N T U ) . T h e c h e m i c a l c o n s t i t u e n t s o f s t r e a m 
w a t e r s d u r i n g s n o w m e l t c o n d i t i o n s w e r e r a d i c a l l y d i f f e r e n t f r o m 
b a s e s t r e a m f l o w c o n d i t i o n s o r r a i n - i n d u c e d s t r e a m f l o w 
c o n d i t i o n s . C h l o r i d e a t the C 1 2 s a m p l i n g s t a t i o n i n c r e a s e d t o 
the h i g h e s t o b s e r v e d v a l u e ( 3 3 0 m g / l ) o n F e b . 1 6 , 1 9 8 2 , and t o 9 5 
m g / l on M a r c h 1 1 , 1 9 8 2 -- the s e c o n d h i g h e s t c o n c e n t r a t i o n of 
c h l o r i d e o b s e r v e d i n the w a t e r s h e d . T h e o b s e r v e d m a x i m u m 
c h l o r i d e c o n c e n t r a t i o n w a s w e l l b e l o w the 5 0 0 m g / l s t a n d a r d set 
b y the I l l i n o i s W a t e r P o l l u t i o n C o n t r o l B o a r d ( S t a t e o f I l l i n o i s , 
1 9 8 2 ) . 

H o w e v e r , b o t h a m m o n i a and p h o s p h o r u s c o n c e n t r a t i o n s e x c e e d e d 
the g e n e r a l w a t e r q u a l i t y s t a n d a r d s a t s e v e r a l s t a t i o n s . U n l i k e 
r a i n f a l l e v e n t s , the m a j o r i t y of a m m o n i a and p h o s p h o r u s in 
s n o w m e l t r u n o f f w a s not a t t a c h e d to s e d i m e n t p a r t i c l e s . T h i s is 
s h o w n in t a b l e 24 by the small d i f f e r e n c e in c o n c e n t r a t i o n 
b e t w e e n d i s s o l v e d and total c o n c e n t r a t i o n s o f the n u t r i e n t s . 
D o r n b u s h et a l . ( 1 9 7 4 ) a l s o f o u n d that m u c h of the a n n u a l 
n u t r i e n t loss o c c u r r e d d u r i n g s n o w m e l t and w a s in the s o l u b l e 
f o r m . J o h n s o n and B a k e r ( 1 9 8 2 ) found that s n o w m e l t r u n o f f in 
Iowa s t r e a m s c a r r i e d s i g n i f i c a n t p o r t i o n s o f the a n n u a l a m m o n i a 
and p h o s p h o r u s y i e l d in s o l u b l e f o r m -- up to 75 p e r c e n t . On 
F e b r u a r y 1 6 , 1 9 8 2 , the d i s s o l v e d p h o s p h a t e c o n c e n t r a t i o n a t S 3 
(the d a m a t S p o o n V a l l e y L a k e ) e x c e e d e d the s t a t e p h o s p h o r u s 
s t a n d a r d of 0.05 m g / l by a f a c t o r of 1 1 . All o t h e r s t r e a m 
s a m p l i n g s t a t i o n s e x c e e d e d the 0.05 m g / l s t a n d a r d , e v e n t h o u g h 
they a r e not d i r e c t p o r t i o n s of a lake s y s t e m . A l t h o u g h S p o o n 
V a l l e y L a k e r e m a i n e d u n d e r ice c o v e r , by M a r c h 16 an algal b l o o m 
had c a u s e d the lake o u t f l o w to a p p e a r g r e e n . W a t e r c h e m i s t r y at 
S 3 a l s o i n d i c a t e d a n a l g a l b l o o m w i t h l o w e r e d a l k a l i n i t y v a l u e s 
and the h i g h e s t p H ( 8 . 7 5 ) r e c o r d e d for any s t r e a m s t a t i o n d u r i n g 
the s t u d y . 

I n t e r v i e w s w i t h l a n d o w n e r s in the w a t e r s h e d r e v e a l e d the 
p r a c t i c e of a p p l y i n g a n i m a l w a s t e s to the s t e e p b l u f f p a s t u r e s in 
o r d e r to i n c r e a s e the g r o w t h of p a s t u r e g r a s s e s . S u c h 
a p p l i c a t i o n s are p e r m i t t e d e v e n w h e n the s l o p e is g r e a t e r than 5 
p e r c e n t if the a v e r a g e y e a r l y soil loss is less than 5 tons per 
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T a b l e 2 4 . S t r e a m P a r a m e t e r V a l u e s d u r i n g S n o w m e l t R u n o f f 

Stream parameter SS S3 S2 N4 N1 M3 M1 C12 C1O C2 

Flow (cfs) 53 1 9 255 339 117 173 57 154 716 

Sediment Cmg/l) 20 12 35 186 60 28 40 42 32 170 

Total ammonia-N (mg/l) 0.85 0.76 4.81 3.39 4.58 2.40 3.58 1.30 4.17 

Dis. ammonia-N (mg/l) 0.60 0.70 4.64 3.22 4.30 2.12 3.53 1.13 2.47 3.96 

Kjeldahl-nitrogen 2.46 1.59 10.53 6.81 7.30 4.84 7.36 2.68 5.67 7.72 
(mg/l) 

Nitrate-N (mg/l) 1.42 0.88 2.12 2.92 2.60 3.32 2.82 2.11 2.62 

Total phosphate-P 0.17 0.60 0.80 1.35 1.38 1.41 1.44 0.45 1.19 
(mg/l) 

Ois. phosphate-P 0.12 0.55 0.71 1.05 1.10 1.20 1.32 0.30 0.84 
(mg/l) 

Alkalinity (mg/l) 190 106 136 84 63 73 122 98 

Sulfate (mg/l) 185 52 46 28 25 26 44 32 

Chlorides (mg/l) 14 15 20 19 14 15 330 52 

T.D.S. (mg/l) 510 254 336 238 192 214 790 310 

Dis. oxygen (mg/l) 12.5 12.8 13.3 12.0 11.9 13.2 12.7 

pH (pH units) 8.2 7.4 7.9 7.9 7.7 7.8 7.8 7.9 
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y e a r . P a s t u r e s even on s t e e p s l o p e s a r e not l i k e l y to h a v e an 
a v e r a g e y e a r l y soil loss of 5 tons per a c r e u n l e s s the p a s t u r e is 
h e a v i l y o v e r g r a z e d . I l l i n o i s r e g u l a t i o n s d o not p e r m i t the 
a p p l i c a t i o n of l i v e s t o c k w a s t e to f r o z e n or s n o w - c o v e r e d land if 
the s l o p e is g r e a t e r than 5 p e r c e n t . S h a r p l e y et a l . ( 1 9 8 3 ) 
f o u n d that a m m o n i a and n i t r a t e c o n c e n t r a t i o n s i n c r e a s e d f r o m less 
than 1 mg/l in p a s t u r e r u n o f f to 3.6 m g / l and 4.5 m g / l , 
r e s p e c t i v e l y , w h e n u r e a w a s a p p l i e d t o p a s t u r e s . 

T h e e f f e c t o f s n o w m e l t r u n o f f f r o m f e e d l o t s and p a s t u r e d 
b l u f f s in the f l o o d p l a i n s u b w a t e r s h e d s is m o s t c l e a r l y 
d e m o n s t r a t e d by the i n c r e a s e in d i s s o l v e d a m m o n i a c o n c e n t r a t i o n s 
a t S 2 ( 4 . 6 4 m g / l ) . O u t f l o w f r o m S p o o n V a l l e y L a k e a t S 3 
c o n t a i n e d o n l y 0.70 m g / l d i s s o l v e d a m m o n i a , s o that the i n s t r e a m 
a m m o n i a c o n c e n t r a t i o n s r e s u l t e d f r o m s n o w m e l t o n the 2 8 8 0 - a c r e S 2 
s u b w a t e r s h e d . O n C o u r t C r e e k and its t h r e e t r i b u t a r i e s , s t r e a m 
s t a t i o n s i n the f l o o d p l a i n s u b w a t e r s h e d s h a v e h i g h e r d i s s o l v e d 
a m m o n i a and p h o s p h o r u s c o n c e n t r a t i o n s than t h o s e s t r e a m s t a t i o n s 
in the u p l a n d p r a i r i e . 

A c o m p a r i s o n of the d a t a for the S 5 , C 1 2 , a n d M3 
s u b w a t e r s h e d s in t a b l e 25 s h o w s the r e l a t i v e c o n t r i b u t i o n of 
v a r i o u s land u s e s t o the a m o u n t s o f n u t r i e n t s e n t e r i n g s t r e a m s 
d u r i n g s n o w m e l t . W h i l e the a b a n d o n e d s t r i p - m i n e lands i n the S 5 
s u b w a t e r s h e d w e r e p r i n c i p a l l y used a s p a s t u r e s for c a t t l e and 
s w i n e , the c o n c e n t r a t i o n s o f a m m o n i a a n d p h o s p h o r u s w e r e m u c h 
lower than at M 3 . Of s p e c i a l i n t e r e s t is the s h a r p i n c r e a s e in 
a m m o n i a c o n c e n t r a t i o n s a t M 1 w h i l e the n i t r a t e c o n c e n t r a t i o n 
d e c r e a s e s f r o m the level found a t M 3 . S u c h a n o c c u r r e n c e w o u l d 
i n d i c a t e a d i l u t i o n of the M3 s t r e a m f l o w by M1 s u b w a t e r s h e d 
r u n o f f , w h i c h is low in n i t r a t e s and h i g h in d i s s o l v e d a m m o n i a . 
The a m o u n t of runoff f r o m the M1 s u b w a t e r s h e d is not p r o p o r t i o n a l 
to its r e l a t i v e s i z e , as i l l u s t r a t e d in t a b l e 17. P a s t u r e s in 
b o t h the M3 and M1 s u b w a t e r s h e d s are r e l a t i v e l y s t e e p , but the 
soil s u r f a c e is s m o o t h and is not a h i n d r a n c e to the m e c h a n i c a l 
a p p l i c a t i o n of a n i m a l w a s t e s . P a s t u r e s in the stri p - m i ned 
s e c t i o n o f the S 5 s u b w a t e r s h e d h a v e v e r y r o u g h s u r f a c e s w i t h 
large rock o u t c r o p s , w h i c h e l i m i n a t e the m e c h a n i c a l a p p l i c a t i o n 
of a n i m a l w a s t e s to s t e e p s t r i p - m i n e d p a s t u r e s . 

Flemal ( 1 9 8 0 ) r e p o r t s that a m m o n i a is o n e of the p a r a m e t e r s 
m o s t c o m m o n l y in v i o l a t i o n of IPCB s t a n d a r d s in the w e s t e r n 
I l l i n o i s s t r e a m s o f the G a l e s b u r g p l a i n . W i n t e r a m m o n i a l e v e l s 
are long l a s t i n g b e c a u s e the low w a t e r t e m p e r a t u r e s inhibit the 
o x i d a t i o n of a m m o n i a to n i t r a t e by n i t r i f y i n g b a c t e r i a and the 
a s s i m i l a t i o n o f a m m o n i a b y a q u a t i c p h o t o s y n t h e s i s . T h e r e f o r e the 
r e d u c t i o n i n a m m o n i a l e v e l s a s s t r e a m w a t e r s f l o w d o w n s t r e a m , a s 
n o t e d by K o t h a n d a r a m a n and E v a n s ( 1 9 7 7 ) and by Flemal ( 1 9 8 0 ) , is 
very m u c h s l o w e d . The s o u r c e s of a m m o n i a and p h o s p h o r u s in 
s n o w m e l t r u n o f f are b e l i e v e d t o b e a n i m a l w a s t e s f r o m c o n f i n e d 
a n i m a l feed lots in the w a t e r s h e d . K h a l e e l et a l . ( 1 9 8 0 ) f o u n d 
that s n o w m e l t runoff f r o m f e e d l o t s c o n t a i n s 2 0 0 t o 3 0 0 p e r c e n t 
m o r e n u t r i e n t s than r a i n f a l l r u n o f f . T h e r a t i o of a m m o n i a to 
p h o s p h o r u s (3 to 1) in s n o w m e l t r u n o f f is a p p r o x i m a t e l y the s a m e 
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T a b l e 2 5 . A C o m p a r i s o n of Land Use E f f e c t s on S t r e a m W a t e r 
Q u a l i t y d u r i n g S n o w m e l t R u n o f f 

Land form: Prairie Prairie Prairie Floodplain Watershed 

Land use: Strip mine Residential Agriculture Agriculture All 

Stream station: S5 C12 M3 Ml C2 

Sediment (mg/l) 20 42 28 . 44 170 

Total ammonia-N (mg/l) 0.85 1.30 2.40 3.58 4.17 

Diss. ammonia-N (mg/l) 0.60 0.62 2.12 3.53 3.96 

Kjeldahl-nitrogen 2.46 2.68 4.84 7.36 7.72 
(mg/l) 

Nitrate-N (mg/l) 1.42 2.11 3.32 2.82 2.62 

Total phosphate-P 0.17 0.45 1.41 1.44 1.19 
(mg/l) 

Diss. phosphate-P 0.12 0.30 1.20 1.32 0.84 
(mg/l) 

Alkalinity (mg/l) 190 122 63 73 98 

Sulfate (mg/l) 185 44 25 26 32 

Chlorides (mg/l) 14 330 14 15 52 

TDS (mg/l) 510 790 192 214 310 
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a s the a m m o n i a t o p h o s p h o r u s r a t i o f o u n d i n the a n i m a l w a s t e s 
f r o m s w i n e a n d beef c a t t l e ( S t a t e o f I l l i n o i s , 1 9 8 4 ) . T h e r e a r e 
a p p r o x i m a t e l y 5 5 , 0 0 0 s w i n e a n d 1 0 , 0 0 0 c a t t l e i n the C o u r t C r e e k 
w a t e r s h e d as s h o w n in t a b l e s 9 a n d 1 0 . 

D u r i n g the s u m m e r s o f 1 9 7 9 a n d 1 9 8 0 , the I l l i n o i s EPA 
r e c o r d e d t h r e e o c c u r r e n c e s o f f i s h k i l l s i n C o u r t C r e e k w a t e r s h e d 
s t r e a m s f r o m the m i s a p p l i c a t i o n o f a n i m a l w a s t e s . S t r e a m w a t e r s 
r e c e i v i n g s u c h a n i m a l w a s t e s had a m m o n i a v a l u e s r a n g i n g f r o m 5 1 
t o 118 m g / l a m m o n i a . A t w a r m s u m m e r w a t e r t e m p e r a t u r e s , the 
r a p i d o x i d a t i o n o f a m m o n i a b y b a c t e r i a r a p i d l y r e m o v e d o x y g e n 
f r o m the s t r e a m w a t e r a n d r e s u l t e d in a fish k i l l . L o w e r e d 
d i s s o l v e d o x y g e n l e v e l s a r e u s u a l l y l i m i t e d t o a r e l a t i v e l y small 
s t r e a m s e g m e n t . O n e f i s h kill o c c u r r e d a t o n e o f the i n t e n d e d 
N o r t h C r e e k fish s u r v e y s i t e s d u r i n g the I l l i n o i s D e p a r t m e n t o f 
C o n s e r v a t i o n fish s u r v e y o f C o u r t C r e e k s t r e a m s . 

D i s s o l v e d a m m o n i a v a l u e s e x c e e d e d I l l i n o i s s t a t e w a t e r 
q u a l i t y s t a n d a r d s b e c a u s e the l e v e l s o f u n - i o n i z e d a m m o n i a w e r e 
g r e a t e r than 0.04 m g / l a t s a m p l i n g s t a t i o n s S 2 , N 1 , C 4 , a n d C 2 
for the o b s e r v e d p H a n d w a t e r t e m p e r a t u r e . R e i n b o l d and 
P e s c i t e l l i ( 1 9 8 1 ) f o u n d that b l u e g i l l , f a t h e a d m i n n o w s , and 
r a i n b o w trout w e r e m o r e s e n s i t i v e t o u n - i o n i z e d a m m o n i a a t w i n t e r 
w a t e r t e m p e r a t u r e s than a t the h i g h e r w a t e r t e m p e r a t u r e s t y p i c a l 
o f s u m m e r . T h e r e f o r e the p r o l o n g e d o c c u r r e n c e o f h i g h d i s s o l v e d 
a m m o n i a c o n c e n t r a t i o n s a t low w a t e r t e m p e r a t u r e s w o u l d b e 
e s p e c i a l l y s i g n i f i c a n t . B l u e g i l l a p p e a r e d t o b e the s p e c i e s m o s t 
s e n s i t i v e to the e f f e c t of a m m o n i a t o x i c i t y at low w a t e r 
t e m p e r a t u r e s . B l u e g i l l a r e m e m b e r s o f the c e n t r a r c h i d fish 
f a m i l y , w h i c h i n c l u d e s l a r g e m o u t h and s m a l l m o u t h b a s s . 
C e n t r a r c h i d f i s h e s c o m p o s e the m a j o r i t y o f g a m e o r s p o r t f i s h i n 
w e s t e r n I l l i n o i s s t r e a m s . P o p u l a t i o n s o f c e n t r a r c h i d f i s h e s , 
e s p e c i a l l y s m a l l m o u t h b a s s , h a v e s t e a d i l y d e c r e a s e d i n w e s t e r n 
a n d n o r t h w e s t e r n I l l i n o i s s t r e a m s . 

B e c a u s e of the t o x i c i t y of u n - i o n i z e d a m m o n i a at low w a t e r 
t e m p e r a t u r e s and the e v i d e n c e s o f e u t r o p h i c a t i o n i n S p o o n V a l l e y 
L a k e , the s t u d y o f s n o w m e l t r u n o f f e f f e c t s o n a q u a t i c r e s o u r c e s 
s h o u l d b e e x p a n d e d . T h e c o n c e n t r a t i o n s o f u n - i o n i z e d a m m o n i a 
s h o u l d b e d e t e r m i n e d t h r o u g h o u t the e n t i r e s n o w m e l t p e r i o d o f 
r u n o f f . T o x i c i t y o f u n - i o n i z e d a m m o n i a t o s p o r t f i s h s u c h a s 
s m a l l m o u t h b a s s s h o u l d b e d e t e r m i n e d u n d e r w i n t e r c l i m a t e 
c o n d i t i o n s . W a t e r s h e d a n a l y s i s o f s n o w m e l t r u n o f f s h o u l d b e 
d e s i g n e d t o d e t e r m i n e the r e l a t i v e a m m o n i a and p h o s p h o r u s 
c o n t r i b u t i o n s t o w a t e r s h e d s t r e a m s f r o m a n i m a l w a s t e s a p p l i e d t o 
s t e e p b l u f f p a s t u r e s and a l s o f r o m a n i m a l f e e d l o t s d i r e c t l y . 

R a i n f a l l S t r e a m f i o w s 

S t r e a m s a m p l i n g d u r i n g the t h r e e - y e a r s t u d y w a s d e t e r m i n e d 
p r i m a r i l y b y r a i n f a l l o c c u r r e n c e s , p a r t i c u l a r l y r a i n f a l l e v e n t s 
w i t h g r e a t e r than 1 inch of p r e c i p i t a t i o n . As s h o w n in the 
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"Watershed C l i m a t e and S t r e a m f l o w s " s e c t i o n , even when w a t e r s h e d 
soils w e r e " w e t , " streamflows did not increase significantly 
until at least 1 inch of precipitation occurred. S t r e a m s were 
sampled during 80 percent of the rain events with m o r e than 1 
inch of rainfall. Streams were sampled during all storms with 
greater than 1.5 inches of p r e c i p i t a t i o n . The geometric mean of 
each chemical parameter for each primary stream station during 
rainfall runoff is shown in table 26. 

The effects of Spoon Valley Lake on stream water quality are 
demonstrated by the reduced suspended sediment c o n c e n t r a t i o n s at 
the S3 stream sampling station. The lake effectively slows 
streamflow and causes the deposition of suspended sediments and 
nutrients attached to sediment p a r t i c l e s . The decreases in 
Kjeldahl-nitrogen and total phosphate c o n c e n t r a t i o n s are also 
pronounced. The increase of suspended sediment and nutrients at 
the S2 stream sampling station results from the agricultural 
runoff from the S2 floodplain subwatershed. During rainfall 
e v e n t s , the vast m a j o r i t y of the sediment and nutrients entering 
Court Creek from the Sugar Creek tributary are contributed from 
the relatively small 2880-acre subwatershed below Spoon Valley 
Lake. The effect of surface water runoff from the floodplain 
watershed is illustrated by the decrease in the c o n c e n t r a t i o n of 
sulfates at S2 during rainfall e v e n t s . As shown in the 
streamflow section of this report, runoff from the steep bluffs 
in the S2 subwatershed is very rapid, while the rate of 
streamflow increase at the Spoon Valley Dam is more g r a d u a l . 
Since most of the sediment and attached nutrients m e a s u r e d at S2 
result from the S2 subwatershed runoff, high c o n c e n t r a t i o n s of 
suspended sediment most often coincide with the incidence of 
intense rainfall rather than with peak s t r e a m f l o w s . 

Suspended sediment concentrations have a general tendency to 
increase when proceeding downstream from the upland prairie 
subwatersheds into the floodplain subwatersheds even though 
streamflows are also increasing rapidly. This effect is 
illustrated in table 26 by the d i f f e r e n c e s in the mean 
concentrations of suspended sediment, total a m m o n i a , 
K j e l d a h l - n i t r o g e n , and total phosphate between stream stations N4 
and N 1 , stream stations M3 and M1, and stream stations C12 and 
C 2 . This tendency is illustrated most clearly by the increase of 
mean suspended sediment concentrations on Court Creek when 
proceeding from the C12 to C2 sampling stations Csee table 2 7 ) . 
The highest c o n c e n t r a t i o n s of suspended sediment are found in the 
floodplain stream sampling stations at C 4 , C 3 , and C 2 . 

flemal (1980) found a g r i c u l t u r e , including livestock 
m a n a g e m e n t , to be the major source of nonpoint pollution in 
western Illinois s t r e a m s . During rainfall events in the Court 
Creek w a t e r s h e d , suspended sediments, total p h o s p h a t e , total 
ammonia, and K j e l d a h l - n i t r o g e n had the greatest increases in 
concentrations over their respective chemical levels during base 
streamflow c o n d i t i o n s . The nutrients were largely attached to 
sediment particles as indicated by the much lower dissolved 
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T a b l e 2 6 . G e o m e t r i c M e a n s o f S t r e a m P a r a m e t e r s 

d u r i n g R u n o f f from R a i n E v e n t s 

S5 S3 S2 N4 N1 M3 M1 C12 C10 C2 

Flow (cfs) 50 65 97 134 193 32 49 25 74 756 

Sediment (mg/l) 244 27 358 1156 1879 904 1380 107 701 2754 

Total a m m o n u - N (mg/l) 0.23 0.23 0.39 0.56 0.70 0.52 0.79 0.22 0.41 0.95 

Diss. ammonia-N (mg/l) 0.14 0.16 0.16 0.12 0.13 0.16 0.26 0.12 0.12 0.19 

Kjeldahl-nitrogen 1.40 0.70 2.70 4.40 6.40 4.80 6.60 0.97 2.35 8.50 
(mg/l) 

Nitrate-N (mg/l) 1.47 0.18 1.30 2.51 2.24 3.12 2.25 2.70 3.03 2.68 

Total phosphate-P 0.33 0.08 1.24 2.12 2.59 2.72 2.82 0.34 1.17 4.40 
(mg/l) 

Diss. phosphate-P 0.04 0.01 0.10 0.12 0.11 0.21 0.17 0.07 0.08 0.10 
(mg/l) 

Alkalinity (mg/l) 139 138 117 113 82 110 146 137 125 

Sulfate (mg/l) 179 156 89 28 19 28 55 83 33 

Chlorides (mg/l) 7 8 8 5 3 6 25 18 11 

TDS (mg/l) 469 419 279 207 160 205 308 301 227 

Diss. oxygen (mg/l) 9.30 10.20 9.50 9.00 9.50 9.00 8.90 8.70 8.40 

pH (units) 7.90 8.20 7.90 7.74 7.60 7.68 7.86 7.78 7.71 

T a b l e 2 7 . I n c r e a s e s in the G e o m e t r i c M e a n s of S u s p e n d e d 
S e d i m e n t C o n c e n t r a t i o n s in the F l o o d p l a i n S t r e a m S a m p l i n g 

S t a t i o n s of C o u r t C r e e k 

S t r e a m C12 C10 C7 C4 C3 C2 
s t a t i o n 

S u s p e n d e d 107 701 1531 2 1 9 3 2 4 1 5 2 7 5 4 

s e d i m e n t 
(mg/l) 
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a m m o n i a a n d p h o s p h o r u s c o n c e n t r a t i o n s i n s t r e a m w a t e r s a m p l e s . 
S t r e a m s a m p l e s o f s u s p e n d e d s e d i m e n t , total a m m o n i a , a n d total 
p h o s p h a t e w e r e taken t h r o u g h o u t the r i s e a n d fall o f f l o o d w a t e r 
d u r i n g t h r e e r a i n f a l l e v e n t s a t the end o f this s t u d y . T h e 
a m o u n t s o f total p h o s p h a t e a n d total a m m o n i a w e r e h i g h l y 
c o r r e l a t e d w i t h s u s p e n d e d s e d i m e n t i n t h e s e h i g h s t r e a m f l o w 
e v e n t s ( s e e t a b l e 2 8 ) . J o h n s o n a n d B a k e r ( 1 9 8 2 ) f o u n d that 
n u t r i e n t l o s s e s a s s o c i a t e d w i t h s e d i m e n t u s u a l l y e x c e e d t h o s e 
a s s o c i a t e d w i t h w a t e r . F l e m a l ( 1 9 8 0 ) f o u n d s u s p e n d e d s e d i m e n t , 
p h o s p h o r u s , a n d a m m o n i a t o b e the g r e a t e s t w a t e r p o l l u t i o n 
p r o b l e m s for s t r e a m s i n the G a l e s b u r g p l a i n . W i t h the e x c e p t i o n 
o f s t r e a m s h e a v i l y i m p a c t e d b y s e w a g e t r e a t m e n t p l a n t s , n o n p o i n t 
p o l l u t i o n w a s i n d i c a t e d a s the p r i m a r y s o u r c e o f the s t r e a m 
q u a l i t y v i o l a t i o n s and w a s a s s o c i a t e d w i t h h i g h s t r e a m f l o w s . 

I n t a b l e 2 9 , the e f f e c t s o f the t h r e e m a j o r land u s e s ( s t r i p 
m i n i n g , r e s i d e n t i a l h o u s i n g , and a g r i c u l t u r e ) i n the u p l a n d 
p r a i r i e s u b w a t e r s h e d s o n w a t e r q u a l i t y a t S 5 , C 1 2 , a n d M 3 a r e 
c o m p a r e d w i t h the f l o o d p l a i n w a t e r q u a l i t y o f M 1 and the w a t e r 
q u a l i t y of the e n t i r e w a t e r s h e d at C 2 . Of the t h r e e land u s e s in 
the u p l a n d p r a i r i e s u b w a t e r s h e d s , a g r i c u l t u r e , p r i n c i p a l l y r o w 
c r o p s , c a u s e s the g r e a t e s t i n c r e a s e i n the c o n c e n t r a t i o n o f 
s u s p e n d e d s e d i m e n t and p a r t i c u l a t e n u t r i e n t s . N i t r a t e 
c o n c e n t r a t i o n s i n the r u n o f f f r o m the M 3 s u b w a t e r s h e d a r e a l s o 
the h i g h e s t o f t h o s e a t any s t a t i o n . H o w e v e r , s u s p e n d e d 
s e d i m e n t , total a m m o n i a , total p h o s p h a t e , a n d K j e l d a h l - n i t r o g e n 
c o n c e n t r a t i o n s i n c r e a s e d g r e a t l y a t the f l o o d p l a i n s t r e a m 
s a m p l i n g s t a t i o n s M 1 and C 2 . S t r i p m i n i n g a n d r e s i d e n t i a l land 
u s e s i n c r e a s e the s u l f a t e a n d c h l o r i d e l e v e l s a t S 5 a n d C 1 2 , 
r e s p e c t i v e l y , but t h e s e a r e well b e l o w r e g u l a t e d l e v e l s . 

M a j o r w a t e r q u a l i t y p r o b l e m s r e s u l t i n g from the r a i n f a l l 
r u n o f f o f the e n t i r e w a t e r s h e d a r e f o u n d a t C 2 . S u s p e n d e d 
s e d i m e n t and n u t r i e n t s (total a m m o n i a , K j e l d a h l - n i t r o g e n , a n d 
total p h o s p h a t e ) are the m o s t c r i t i c a l w a t e r q u a l i t y p r o b l e m s , a s 
s e e n in t a b l e 2 9 . 

S T R E A M Y I E L D S 

T h e a m o u n t of any c h e m i c a l t r a n s p o r t e d by a s t r e a m d e p e n d s 
u p o n a m o u n t o f s t r e a m f l o w ( w a t e r d i s c h a r g e ) and the c o n s t i t u e n t 
c o n c e n t r a t i o n in the s t r e a m w a t e r . In the c a s e of s e d i m e n t , the 
s e d i m e n t d i s c h a r g e is the p r o d u c t of the w a t e r d i s c h a r g e , the 
s e d i m e n t c o n c e n t r a t i o n o f the s t r e a m w a t e r , and a n a p p r o p r i a t e 
f a c t o r . If r e g r e s s i o n a n a l y s i s of s e d i m e n t d i s c h a r g e and s t r e a m 
w a t e r d i s c h a r g e d e m o n s t r a t e s a h i g h d e g r e e o f c o r r e l a t i o n , then 
f l o w d u r a t i o n c u r v e s can be u s e d to e s t i m a t e the a n n u a l s e d i m e n t 
s t r e a m y i e l d . T h e p r o c e d u r e i s o u t l i n e d b e l o w for s u s p e n d e d 
s e d i m e n t . 
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Table 28. Squares of Correlation Coefficients of the 
Regression between the Log of Sediment Concentration and the 

Logs of Total Phosphate Concentration and Total Ammonia Concentration 

Sample Total Total 
station phosphate ammonia 

C2 0.97 0.94 
C3 0.98 0.96 
C4 0.99 0.95 
C7 0.82 0.77 
M1 0.99 0.96 
M3 0.98 0.96 
N1 0.99 0.94 
N2 0.99 0.94 
N3 0.99. 0.96 
N4 0.99 0.96 
S1 0.94 0.78 
S2 0 . 96 0 .80 
S3 0.94 0.36 

Table 2 9 . A C o m p a r i s o n of Land Use Effects on Stream Quality 
during Rainfall Events 

Landform: Prairie Prairie Prairie Floodplain Watershed 
Land use: Strip mine Residential Agriculture Agriculture All 

Stream station: S5 C12 M3 Ml C2 

Flo* (cfj) 50 25 32 49 756 

Sediment (mg/l) 244 107 904 1380 2754 

Total ammonia-N (mg/l) 0.23 0.22 0.52 0.79 0.95 

Diss. ammonia-N (mg/l) 0.14 0.12 0.16 0.26 0.19 

Kjeldahl-nitrogen 1.40 '1.00 4.80 6.60 8.50 
(mg/l) 

Nitrate Cmg/I) 1.47 2.70 3.12 2.25 2.68 

Total phosphate-P 0.33 0.34 2.72 2.82 4.40 
(mg/l) 

Diss. phosphate-P 0.04 0.07 0.21 0.17 0.10 
(mg/l) 

Alkalinity (mg/l) 139 146 82 110 125 

S u i f a i e ( m g / l ) 179 55 19 28 33 

Chlorides (mg/l) 7 25 3 6 11 

TDS (mg/l) 469 308 160 205 227 
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M e a n a n n u a l s u s p e n d e d s e d i m e n t l o a d s can b e c o m p u t e d f r o m 
s h o r t - t e r m i n t e r m i t t e n t s t r e a m s a m p l i n g b y a m e t h o d u s i n g 
s e d i m e n t t r a n s p o r t c u r v e s and f l o w d u r a t i o n c u r v e s . I n 
d e v e l o p i n g e s t i m a t e d a n n u a l s e d i m e n t l o a d s , r e l i a n c e w a s p l a c e d 
o n the t e c h n i q u e s d e s c r i b e d b y M i l l e r ( 1 9 5 1 ) a n d C o l b y ( 1 9 5 6 ) and 
d e m o n s t r a t e d b y S i m m o n s ( 1 9 7 6 ) . 

S e d i m e n t s a m p l e s w e r e c o l l e c t e d a t e a c h s a m p l i n g s t a t i o n 
o v e r a w i d e r a n g e of s t r e a m f l o w s . T h e c o n c e n t r a t i o n of e a c h 
s a m p l e w a s c o n v e r t e d t o l o a d s ( t o n s per d a y ) b y the r e l a t i o n s h i p : 

Q = 0 . 0 0 2 7 C Q 
s 

w h e r e 0 e q u a l s the s u s p e n d e d s e d i m e n t d i s c h a r g e in t o n s per 
d a y , C e q u a l s the c o n c e n t r a t i o n of the s u s p e n d e d s e d i m e n t in 
m g / l , and 0 e q u a l s the i n s t a n t a n e o u s w a t e r d i s c h a r g e i n c f s . 

Log v a l u e s o f the s e d i m e n t l o a d i n g s w e r e r e g r e s s e d w i t h the 
log v a l u e s of the c o r r e s p o n d i n g s t r e a m f l o w s to d e v e l o p a 
m a t h e m a t i c a l e x p r e s s i o n that w o u l d a d e q u a t e l y r e p r e s e n t a 
s e d i m e n t t r a n s p o r t c u r v e . In this m a n n e r a c o r r e s p o n d i n g 
s e d i m e n t load c o u l d b e e s t i m a t e d for e a c h c o n d i t i o n o f 
s t r e a m f l o w . W i t h the f l o w d u r a t i o n c u r v e s that h a v e b e e n 
d e v e l o p e d and d e s c r i b e d p r e v i o u s l y , the p e r c e n t a g e of t i m e a 
s t r e a m ' s f l o w e q u a l e d or e x c e e d e d a s p e c i f i e d r a t e w a s 
a v a i l a b l e . E s t i m a t e d a n n u a l s t r e a m y i e l d s w e r e the s u m o f the 
s e d i m e n t y i e l d s d e r i v e d for e a c h o f 2 6 f l o w d u r a t i o n p o i n t s o n 
the f l o w d u r a t i o n c u r v e o f e a c h s t a t i o n . C a l c u l a t i o n s for m e a n 
a n n u a l s t r e a m y i e l d s l i k e l y to o c c u r at e a c h s t a t i o n w e r e m a d e in 
a c c o r d a n c e w i t h the p r o c e d u r e s d e s c r i b e d b y S i m m o n s ( 1 9 7 6 ) . 

T h e s a m e p r o c e d u r e can b e f o l l o w e d for o t h e r w a t e r q u a l i t y 
p a r a m e t e r s s u c h a s n i t r a t e . K o t h a n d a r a m a n and E v a n s ( 1 9 7 9 ) 
d e m o n s t r a t e d the c a l c u l a t i o n o f e s t i m a t e d a n n u a l n i t r a t e y i e l d 
for s t r e a m s i n the R e n d L a k e w a t e r s h e d . T h i s p r o c e d u r e a l l o w e d 
the e s t i m a t e o f a n n u a l s t r e a m y i e l d s for s u s p e n d e d s e d i m e n t , 
n u t r i e n t s , and o t h e r c h e m i c a l p a r a m e t e r s w h e n s t r e a m s a m p l e s are 
not t a k e n on a d a i l y b a s i s . T h e s q u a r e s of the c o r r e l a t i o n 
c o e f f i c i e n t s o f e a c h c h e m i c a l d i s c h a r g e w i t h s t r e a m w a t e r 
d i s c h a r g e at e a c h s a m p l i n g s t a t i o n are g i v e n in t a b l e 3 0 . 
S t a t i o n s S 3 and S 2 b e l o w the d a m o n S p o o n V a l l e y L a k e and s t r e a m 
s t a t i o n M 3 o n M i d d l e C r e e k g e n e r a l l y had the l o w e s t c o r r e l a t i o n 
c o e f f i c i e n t s . T h e c h e m i c a l c h a r a c t e r i s t i c s o f S p o o n V a l l e y L a k e 
o u t f l o w m o s t o f t e n r e f l e c t the c h e m i c a l c o m p o s i t i o n o f the l a r g e 
v o l u m e of lake w a t e r and not the c h e m i c a l c o m p o s i t i o n of land 
runoff d u r i n g the rain e v e n t . T h e M 3 s t r e a m s t a t i o n has o n l y o n e 
year of d a t a s i n c e it w a s i n c l u d e d a f t e r land u s e a n a l y s i s 
d e t e r m i n e d the l a r g e p e r c e n t a g e of r o w c r o p s in the M3 
s u b w a t e r s h e d . T h e c a l c u l a t i o n s o f c h l o r i d e s t r e a m y i e l d s a t the 
a g r i c u l t u r a l s t r e a m s t a t i o n s N 1 , M 1 , and M 3 had the lowest 
c o r r e l a t i o n c o e f f i c i e n t s w i t h s t r e a m d i s c h a r g e . S t r e a m 
c o n c e n t r a t i o n s o f c h l o r i d e a t t h o s e s t a t i o n s w e r e e x t r e m e l y low. 

T h e a n n u a l s t r e a m y i e l d s for the e n t i r e w a t e r s h e d a t the C 2 

s t r e a m s a m p l i n g s t a t i o n are g i v e n i n t a b l e 3 1 . T h e s t r e a m y i e l d 
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T a b l e 3 0 . S q u a r e s o f t h e C o r r e l a t i o n C o e f f i c i e n t s 
o f R e g r e s s i o n A n a l y s i s b e t w e e n t h e Log o f S t r e a m f l o w D i s c h a r g e 

and t h e Log o f t h e S p e c i f i e d S t r e a m D i s c h a r g e 

55 53 52 N4 N1 M3 H1 C12 C1O C2 

Sed iment 0 881 0 . 6 0 6 0 . 6 5 2 0 .819 0 .778 0 . 5 7 9 0 .750 0 .797 0 . 8 9 9 0 . 8 9 5 

T o t a l ammonia-N 0 .887 0 . 8 3 4 0 . 7 6 1 0 . 9 0 8 0 .918 0 .809 0 . 8 3 6 0 . 8 2 2 0 . 9 3 4 0 . 8 6 9 

D i s s . ammonia-N 0 . 7 8 6 0 . 7 9 9 0 . 6 4 8 0 . 6 4 9 0 . 6 4 4 0 . 5 4 1 0 . 6 1 8 0 . 7 1 2 0 . 7 5 6 0 . 7 0 5 

K j e l d a h l - n i t r o g e n 0 .862 0 .770 0 . 7 3 1 0 . 8 6 9 0 .917 0 . 8 0 1 0 853 0 .727 0 . 7 2 3 0 . 8 4 4 

N i t r a t e - N 0 .818 0 .663 0 .743 0 .905 0 .903 0 . 9 4 1 0 830 0 . 9 2 1 0 . 8 0 7 0 . 8 9 9 

T o t a l p h o s p h a t e - P 0 .909 0 .700 0 . 7 8 2 0 .846 . 0 .855 0 .797 0 .839 0 . 8 3 8 0 .830 0 . 8 6 7 

D i s s . p h o s p h a t e - P 0 .865 0 .642 0 . 6 7 1 0 .877 0 . 7 9 8 0 . 8 4 7 0 . 8 5 6 0 . 8 3 9 0 . 9 2 0 0 . 8 4 8 

A l k a l i n i t y 0 . 9 8 7 0 . 9 8 4 0 . 9 8 1 0 . 9 7 5 0 . 8 3 9 0 . 9 2 5 0 . 9 8 4 0 . 9 6 3 0 . 9 7 2 

S u l f a t e 0 .970 0 .978 0 .882 0 .945 0 . 8 6 3 0 . 9 2 5 0 . 8 0 3 0 . 4 6 6 0 . 9 4 4 

C h l o r i d e s 0 . 9 1 3 0 . 9 8 4 0 .942 0 . 4 6 1 0 .017 0 . 3 1 6 0 . 7 1 2 0 . 9 0 9 0 . 8 6 6 

TD5 0 . 9 8 6 0 . 9 9 1 0 . 9 5 6 0 . 9 7 6 0 . 8 6 9 0 . 9 2 9 0 . 9 6 1 0 . 9 5 3 0 . 9 8 1 



Table 3 1 . Estimated Annual S t r e a m Yields of Stream 
C h e m i c a l s for the Entire W a t e r s h e d at Stream Station C2 

Yield/year Y i e l d / a c r e / y e a r 

Sediment (tons) 4 6 1 , 6 2 0 7.5 

Total ammonia-N (lbs) 2 2 8 , 4 1 0 3.7 

D i s s . a m m o n i a - N (lbs) 6 0 , 1 5 0 1.0 

Kjeldahl-nitrogen (lbs) 1,851,460 30.0 

N i t r a t e - N (lbs) 6 3 9 , 3 9 0 10.4 

Total p h o s p h a t e - P (lbs) 8 7 4 , 8 0 0 14.2 

D i s s . p h o s p h a t e - P (lbs) 30,175 0.5 

A l k a l i n i t y (tons) 19,910 0.3 

Sulfate (tons) 5,555 0.1 

C h l o r i d e s (tons) 2,115 0.0 

TDS ( t o n s ) 3 8 , 4 0 0 0 .6 
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o f s u s p e n d e d s e d i m e n t a t C 2 i s v e r y h i g h . T h i s v a l u e w a s d e r i v e d 
d u r i n g a s a m p l i n g p e r i o d w i t h a l a r g e n u m b e r of r a i n f a l l s g r e a t e r 
t h a n 1 i n c h . T a b l e 11 in the s e c t i o n on r a i n f a l l r e v e a l s t h i s 
fact b y c o m p a r i n g G a l e s b u r g r a i n f a l l e v e n t s d u r i n g the 1981 and 
1 9 8 2 y e a r s w i t h the p r e v i o u s 2 0 y e a r s . W h e n the f l o w d u r a t i o n 
c u r v e for C2 is a d j u s t e d to the l o n g - t e r m f l o w r e c o r d at I n d i a n 
C r e e k , the a n n u a l s t r e a m s e d i m e n t y i e l d d r o p s t o 2.0 t o n s per 
a c r e . T h i s v a l u e i s s i m i l a r t o s t r e a m s e d i m e n t y i e l d s for 
w e s t e r n I l l i n o i s s t r e a m s a s d e t e r m i n e d b y B o n i n i e t a l . ( 1 9 8 3 ) . 
S t r e a m y i e l d s for the o t h e r c h e m i c a l p a r a m e t e r s h a v e s i m i l a r 
r e d u c t i o n s w h e n s t r e a m f l o w i s a d j u s t e d t o the l o n g - t e r m r e c o r d . 

S t r e a m n u t r i e n t y i e l d s i n d i c a t e that large a m o u n t s o f t o t a l 
a m m o n i a and total p h o s p h a t e are b e i n g c a r r i e d w i t h the s u s p e n d e d 
s e d i m e n t . T h e a f f i n i t y o f c l a y p a r t i c l e s for d i s s o l v e d a m m o n i a 
a n d p h o s p h o r u s ions i n c r e a s e s the a m o u n t s o f n u t r i e n t s a t t a c h e d 
t o s e d i m e n t p a r t i c l e s , e s p e c i a l l y i n the v e r y t u r b u l e n t f l o o d 
w a t e r s . T h e e s t i m a t e d a n n u a l l o a d i n g s o f n i t r a t e a t C 2 a r e 
s i m i l a r t o the a n n u a l n i t r a t e l o a d i n g s o n the S p o o n R i v e r . 
( K o t h a n d a r a m a n a n d E v a n s , 1 9 7 7 ) , w h i c h r a n g e d f r o m 1 0 . 0 t o 1 6 . 5 
p o u n d s per a c r e . T o t a l p h o s p h a t e , K j e l d a h l - n i t r o g e n , and total 
a m m o n i a r e p r e s e n t s i g n i f i c a n t i n p u t s o f n u t r i e n t s into the s t r e a m 
s y s t e m . 

T h e r e l a t i v e e f f e c t s o f land use o n s t r e a m y i e l d s a r e s h o w n 
in t a b l e 32 for the f i v e p r a i r i e and f l o o d p l a i n s u b w a t e r s h e d s of 
S 5 , C 1 2 , M 3 , M l , and C 2 . O f the t h r e e u p l a n d p r a i r i e 
s u b w a t e r s h e d s , the a g r i c u l t u r a l row c r o p M 3 s u b w a t e r s h e d had t h e 
g r e a t e s t s e d i m e n t y i e l d . B r a b e t s ( 1 9 8 4 ) a l s o f o u n d t h a t 
a g r i c u l t u r a l w a t e r s h e d s t r a n s p o r t m o r e s e d i m e n t than s t r i p - m i n e d 
w a t e r s h e d s . T h e s t r i p - m i n e d s u b w a t e r s h e d S 5 had h i g h e r s e d i m e n t 
s t r e a m y i e l d s than the r e s i d e n t i a l C 1 2 s u b w a t e r s h e d . H o w e v e r , 
the r e s i d e n t i a l C 1 2 s u b w a t e r s h e d h a d h i g h e r n u t r i e n t s t r e a m 
y i e l d s i n e v e r y p a r a m e t e r e x c e p t K j e l d a h l - n i t r o g e n . 

Of the t h r e e m a j o r land u s e s in the t h r e e u p l a n d p r a i r i e 
s u b w a t e r s h e d s , the row c r o p and f e e d l o t o p e r a t i o n s in the M3 
s u b w a t e r s h e d had b y far the g r e a t e s t w a t e r q u a l i t y i m p a c t s o n t h e 
r e c e i v i n g s t r e a m . The M 3 s t r e a m y i e l d s o f s e d i m e n t and t o t a l 
a m m o n i a w e r e a t least 7 0 p e r c e n t g r e a t e r than t h o s e a t e i t h e r C 1 2 
o r S 5 . S t r e a m y i e l d s o f K j e l d a h l - n i t r o g e n a t M 3 w e r e m o r e t h a n 
d o u b l e the a n n u a l s t r e a m y i e l d s a t C 1 2 and S 5 . N i t r a t e y i e l d s a t 
M 3 and C 1 2 w e r e s i m i l a r but w e r e a l m o s t 100 p e r c e n t h i g h e r t h a n 
a t S 5 . O i s s o l v e d a m m o n i a s t r e a m y i e l d s had v e r y l i t t l e v a r i a t i o n 
b e t w e e n a n y o f the s u b w a t e r s h e d s , but d i s s o l v e d p h o s p h o r u s s t r e a m 
y i e l d f r o m the M 3 s u b w a t e r s h e d w a s a t least t h r e e t i m e s g r e a t e r 
than a t C 1 2 o r S 5 . N o n e o f the d i s s o l v e d m i n e r a l s , i n c l u d i n g 
s u l f a t e , c h l o r i d e , and T D S s t r e a m y i e l d s , p r e s e n t w a t e r q u a l i t y 
p r o b l e m s e v e n in the subwatersheds w i t h the g r e a t e s t s t r e am 
y i e l d s . O n a p e r - a c r e b a s i s , the s t r e a m y i e l d s for the e n t i r e 
w a t e r s h e d at C2 a r e s i m i l a r to the M1 s u b w a t e r s h e d y i e l d s . 

The r e l a t i v e c o n t r i b u t i o n s o f C o u r t C r e e k and e a c h o f its 
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Table 3 2 . A C o m p a r i s o n of Land Use E f f e c t s on the E s t i m a t e d 
Annual S t r e a m Yields * 

Landform: Prairie Prairie Prairie Floodplain Watershed 

Land use: Strip mine Residential Agriculture Agriculture All 

Stream station: S5 C12 M3 M1 C2 

Sediment Ctons) 1.0 0.7 1.7 9.2 7.5 

Total ammonia-N (lbs) 1.4 1.8 2.5 4.6 3.7 

Diss. ammonia-N (lbs) 0.9 1.0 1.0 1.1 1.0 

Kjeldahl-nitrogen 8.2 8.0 18.7 40.8 30 0 
(lbs) 

Nitrate-N (lbs) 8.0 15.6 14.5 2.3 10.4 

Total phosphate-P 2.0 2.9 7.4 14.0 14.2 
(lbs) 

Diss. phosphate-P 0.2 0.5 1.5 -0.6 0.6 
( lbs) 

Alkalinity (tons) 0.4 0.4 0.3 0.2 0.3 

Sulfate (tons) 0.5 0.1 0.0 0.0 0.0 

Chlorides (tons) 0.0 0.1 0.0 0.0 0.0 

TDS (tons) 1.4 0.9 0.6 0.4 0.6 
*Calculated on a per-acre basis 
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t r i b u t a r i e s t o the a n n u a l s t r e a m y i e l d s for the e n t i r e w a t e r s h e d 
a r e s h o w n i n t a b l e 3 3 . T h e p e r c e n t a g e o f a n n u a l s e d i m e n t y i e l d 
f r o m S u g a r C r e e k a n d M i d d l e C r e e k i s s u b s t a n t i a l l y less t h a n f r o m 
the o t h e r s t r e a m s . T h e w a t e r s h e d s o f S u g a r a n d M i d d l e C r e e k s 
r e p r e s e n t 33 p e r c e n t of the w a t e r s h e d a r e a but o n l y 8 p e r c e n t of 
the s e d i m e n t y i e l d . H o w e v e r the i n d i v i d u a l N o r t h C r e e k and C o u r t 
C o u r t w a t e r s h e d s c o n t r i b u t e s u b s t a n t i a l l y m o r e o f the a n n u a l 
s e d i m e n t y i e l d t h a n t h e i r r e l a t i v e w a t e r s h e d s i z e w o u l d 
i n d i c a t e . W i t h the e x c e p t i o n o f total p h o s p h a t e y i e l d f r o m N o r t h 
C r e e k , the p a t t e r n o f total a m m o n i a , K j e l d a h l - n i t r o g e n , and t o t a l 
p h o s p h a t e s t r e a m y i e l d s f r o m the four s t r e a m b a s i n s a r e s i m i l a r 
t o the p a t t e r n o f s e d i m e n t y i e l d s . 

T h e s u b w a t e r s h e d s o f C o u r t C r e e k w i t h o u t any t r i b u t a r y 
c o n t r i b u t i o n s a c c o u n t for a m u c h h i g h e r p e r c e n t a g e o f s e d i m e n t 
a n d n u t r i e n t ( t o t a l a m m o n i a , K j e l d a h l - n i t r o g e n , a n d total 
p h o s p h a t e ) s t r e a m y i e l d s t h a n t h e i r r e l a t i v e p e r c e n t a g e o f 
w a t e r s h e d a r e a (36 p e r c e n t ) . H o w e v e r , the r e s p e c t i v e p e r c e n t a g e s 
o f a n n u a l d i s s o l v e d a m m o n i a (31 p e r c e n t ) a n d d i s s o l v e d p h o s p h a t e 
C 2 4 p e r c e n t ) a r e less t h a n the p e r c e n t a g e of s u b w a t e r s h e d a r e a . 
D i s s o l v e d p h o s p h o r u s and d i s s o l v e d a m m o n i a a n n u a l y i e l d s f r o m the 
c o m b i n e d t r i b u t a r i e s r e p r e s e n t m o r e t h a n 6 0 p e r c e n t o f the s t r e a m 
y i e l d s for the e n t i r e w a t e r s h e d . I t s h o u l d b e n o t e d that m o s t o f 
the c o n f i n e d a n i m a l f e e d l o t s o c c u r in the t r i b u t a r y 
s u b w a t e r s h e d s . 

In the n e x t four s e c t i o n s of the r e p o r t , the r e l a t i v e 
c o n t r i b u t i o n s o f i n d i v i d u a l s u b w a t e r s h e d s t o s t r e a m y i e l d s o f 
s e d i m e n t s and n u t r i e n t s a r e e x a m i n e d i n d e t a i l for the 
s u b w a t e r s h e d s o f M i d d l e C r e e k , N o r t h C r e e k , and S u g a r C r e e k a n d 
for the m a i n s t e m o f C o u r t C r e e k . T h e e s t i m a t e d a n n u a l s t r e a m 
b a s i n y i e l d s a n d s t r e a m s u b w a t e r s h e d y i e l d s a r e p r e s e n t e d i n 
t a b u l a r f o r m a t for e a c h o f the four s t r e a m w a t e r s h e d s . S t r e a m 
b a s i n and s u b w a t e r s h e d y i e l d s o f s e d i m e n t a n d n u t r i e n t s for 
i n d i v i d u a l r a i n s t o r m s a r e c o m p a r e d t o the e s t i m a t e d a n n u a l s t r e a m 
y i e l d s . T h e i m p a c t s o f s t r e a m c h a n n e l i z a t i o n and bank e r o s i o n o n 
s t r e a m s e d i m e n t and n u t r i e n t y i e l d s a r e d e m o n s t r a t e d i n the 
d i s c u s s i o n o f the C o u r t C r e e k s u b w a t e r s h e d s . 

M i d d l e C r e e k 

W h i l e r o w c r o p a g r i c u l t u r e had a s i g n i f i c a n t e f f e c t o n the 
s t r e a m y i e l d s a t M 3 , the c o n t r i b u t i o n o f the s m a l l e r M 1 
s u b w a t e r s h e d w a s m u c h g r e a t e r i n t e r m s o f a n n u a l s e d i m e n t , t o t a l 
a m m o n i a , K j e l d a h l - n i t r o g e n , a n d total p h o s p h a t e s t r e a m y i e l d s . 
As m e n t i o n e d in the w a t e r s h e d d e s c r i p t i o n , a s u b w a t e r s h e d a r e a is 
that w a t e r s h e d a r e a b e t w e e n two s t r e a m s a m p l i n g s t a t i o n s . T h o s e 
s u b w a t e r s h e d s l o c a t e d a t the h e a d w a t e r s o f s t r e a m s a r e i d e n t i c a l 
t o s t r e a m b a s i n s ( t h e M 3 b a s i n i s a l s o the M 3 s u b w a t e r s h e d ) . T h e 
M l s u b w a t e r s h e d s t r e a m y i e l d s a r e the d i f f e r e n c e b e t w e e n M 1 a n d 
M 3 s t r e a m b a s i n y i e l d s . L o s s e s o f M 3 s t r e a m y i e l d s b y 
s e d i m e n t a t i o n in the f l o o d p l a i n s o i l s of the M1 s u b w a t e r s h e d w e r e 
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Table 3 3 . A C o m p a r i s o n of the Estimated Annual S t r e a m Yields of the 
Individual W a t e r s h e d s of Court Creek and Its Three T r i b u t a r i e s * 

Sugar M i d d l e North 
Creek Creek , Creek Combined Court 
at S2 at Ml at N1 Tributary Creek 

W a t e r s h e d ( a c r e s ) : 14240 6400 18720 39360 2 2 4 0 0 

W a t e r s h e d ( p e r c e n t ) : 23.0 10.4 30.3 63.7 36.3 

Sediment 2.3 5.7 41.0 49.0 51.0 

Total ammonia-N 9.4 9.0 38.0 56.4 43.6 

D i s s . ammonia-N 17.5 11.6 32.1 60.9 31.1 

Kjeldahl-nitrogen 7.6 8.9 34.4 50.9 49.1 

N i t r a t e - N 8.4 10.5 35.1 54.0 46.0 

Total p h o s p h a t e - P 7.0 7.0 26.4 40.4 59.6 

D i s s . p h o s p h a t e - P 14.8 16.8 44.6 76.2 23.8 

* C a l c u l a t e d as a p e r c e n t a g e of the stream yield from the entire 6 1 , 7 6 0 
acre watershed 



not d e t e r m i n e d . L o s s e s c o u l d b e e s t i m a t e d o n l y w h e n the s t r e a m 
y i e l d a t the d o w n s t r e a m s t a t i o n (in t h i s c a s e M l ) w a s l e s s t h a n 
the s t r e a m y i e l d o f the u p s t r e a m s t a t i o n Cin this c a s e M 3 ) . N o 
a t t e m p t t o m e a s u r e f l o o d p l a i n d e p o s i t i o n o f s e d i m e n t and a t t a c h e d 
p a r t i c u l a t e n u t r i e n t s w a s m a d e i n this s t u d y . N u t r i e n t 
s c a v e n g i n g o f d i s s o l v e d a m m o n i a o r p h o s p h o r u s b y s u s p e n d e d s o i l 
p a r t i c l e s c o u l d a l s o b e e s t i m a t e d o n l y w h e n d i s s o l v e d n u t r i e n t 
y i e l d s a t the d o w n s t r e a m s t a t i o n w e r e less than the y i e l d s a t the 
u p s t r e a m s t r e a m s t a t i o n . 

O v e r 7 0 p e r c e n t o f the s e d i m e n t y i e l d m e a s u r e d a t the M 1 
s t r e a m s t a t i o n w a s e r o d e d f r o m the M l s u b w a t e r s h e d ( t a b l e 3 4 ) . 
N u t r i e n t s t r e a m y i e l d s o f total a m m o n i a , total p h o s p h o r u s , a n d 
Kjeldahl-nitrogen f r o m t h e M1 s u b w a t e r s h e d r a n g e d f r o m 47 to 51 
p e r c e n t o f the M 1 s t r e a m b a s i n y i e l d s . S i n c e the M 1 s u b w a t e r s h e d 
is o n l y 33 p e r c e n t of the M1 s t r e a m b a s i n a r e a , the a m o u n t s of 
e r o d e d s o i l s a n d n u t r i e n t s r e a c h i n g the s t r e a m f r o m the M 1 
s u b w a t e r s h e d m u s t r e p r e s e n t a h i g h d e l i v e r y r a t i o a s e v i d e n c e d b y 
the h i g h e r s t r e a m y i e l d s per a c r e i n the M 1 s u b w a t e r s h e d . 

A s s h o w n i n t a b l e 3 0 , the c o r r e l a t i o n c o e f f i c i e n t s o f 
s t r e a m f l o w d i s c h a r g e a n d s t r e a m s e d i m e n t a n d n u t r i e n t d i s c h a r g e 
for M i d d l e C r e e k s t a t i o n s and the lower S u g a r C r e e k s t r e a m 
s t a t i o n s a t S 3 a n d S 2 w e r e lower t h a n the c o r r e l a t i o n 
c o e f f i c i e n t s a t o t h e r w a t e r s h e d s t r e a m s t a t i o n s . T h e r e l a t i v e 
c o n t r i b u t i o n s o f s t r e a m s u b w a t e r s h e d s , a s d e t e r m i n e d b y the 
e s t i m a t e d a n n u a l s t r e a m y i e l d s , w e r e c o m p a r e d t o the r e l a t i v e 
s u b w a t e r s h e d c o n t r i b u t i o n s d u r i n g i n d i v i d u a l s t o r m e v e n t s . 
S t r e a m f l o w s , s e d i m e n t y i e l d s , a n d n u t r i e n t y i e l d s w e r e m e a s u r e d 
d u r i n g i n d i v i d u a l s t o r m o r flood e v e n t s . S t r e a m s w e r e s a m p l e d 
d u r i n g the r i s e and fall o f f l o o d w a t e r s (the r i s i n g and f a l l i n g 
limb o f the h y d r o g r a p h ) . E a c h s t r e a m s a m p l e r e p r e s e n t e d a t i m e 
p e r i o d o n the h y d r o g r a p h . T h e s t r e a m y i e l d for that s a m p l i n g 
t i m e p e r i o d w a s b a s e d u p o n the s t r e a m f l o w and s t r e a m w a t e r 
c o n c e n t r a t i o n s o f s e d i m e n t a n d n u t r i e n t s w h e n s a m p l e d . S e d i m e n t 
a n d n u t r i e n t y i e l d s ( l b s ) per s a m p l i n g p e r i o d ( m i n u t e s ) w e r e 
d e t e r m i n e d a s the p r o d u c t o f s t r e a m f l o w ( c f s ) , s a m p l e 
c o n c e n t r a t i o n ( m g / l ) , t i m e p e r i o d ( m i n . ) and a f a c t o r o f 
0 . 0 0 3 7 4 7 . The s t r e a m y i e l d s o f s e d i m e n t and n u t r i e n t s for 
i n d i v i d u a l s t o r m s w e r e the s u m s o f the s a m p l i n g p e r i o d y i e l d s . 

S t r e a m w a t e r d i s c h a r g e , s e d i m e n t d i s c h a r g e , and n u t r i e n t 
d i s c h a r g e c u r v e s for the M1 and M3 s t r e a m s t a t i o n s are s h o w n in 
f i g u r e 21 for the A p r i l 1, 1 9 8 3 s t o r m . As n o t e d p r e v i o u s l y in 
the s t r e a m f l o w s e c t i o n , 7 5 p e r c e n t o f the p e a k f l o w d i s c h a r g e 
r e s u l t e d f r o m r u n o f f i n the M 1 s u b w a t e r s h e d . S i m u l t a n e o u s 
i n c r e a s e s i n s e d i m e n t a n d n u t r i e n t s t r e a m d i s c h a r g e s a l s o 
r e s u l t e d f r o m r u n o f f in the M1 s u b w a t e r s h e d . S t o r m y i e l d s of 
s e d i m e n t and n u t r i e n t s for M i d d l e C r e e k s t r e a m s t a t i o n s a r e g i v e n 
i n t a b l e 3 5 . B e t w e e n 6 6 a n d 7 5 p e r c e n t o f the M i d d l e C r e e k y i e l d s 
o f s e d i m e n t , total a m m o n i a , and total p h o s p h a t e w e r e d e l i v e r e d 
f r o m the M 1 s u b w a t e r s h e d d u r i n g the A p r i l s t o r m . T h i s c o m p a r e s 
f a v o r a b l y w i t h the e s t i m a t e d a n n u a l s e d i m e n t y i e l d s i n t a b l e 3 3 . 
D u r i n g the A p r i l s t o r m , the M i d d l e C r e e k s e d i m e n t y i e l d w a s 8.9 
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T a b l e 3 4 . B a s i n and S u b w a t e r s h e d S t r e a m Y i e l d s for M i d d l e 
C r e e k 

M 3 Ml Ml 

b a s i n basin s u b w a t e r s h e d 

W a t e r s h e d area 4320 6400 2 0 8 0 
( a c r e s ) 

P e r c e n t of w a t e r s h e d 6 7 . 5 100 32.5 

S e d i m e n t ( t o n s ) 7133 26386 19233 

P e r c e n t of yield 27.1 100.0 72.9 

Tons per acre 1.7 4.1 9.2 

Total a m m o n i a - N ( l b s ) 10832 2 0 4 9 2 9659 

P e r c e n t of yield 52.9 100.0 47.1 

Lbs per acre 2.5 3.2 4.6 

D i s s . a m m o n i a - N ( l b s ) 4483 6818 2335 

P e r c e n t of yield 65.7 100.0 34.2 

L b s p e r a c r e 1.0 1.1 1.1 

K j e l d a h l - n i t r o g e n 80623 165437 ,8 4814 
( l b s ) 

P e r c e n t of yield 48.7 100.0 51.3 

Lbs per acre 18.7 25.8 40.8 

N i t r a t e - N ( l b s ) 6 2 4 6 2 67342 4880 

P e r c e n t of yield 92.8 100.0 7.2 

L b s p e r a c r e 14.5 1 0 5 2.3 

Total p h o s p h a t e - P 31991 61177 29186 
( l b s ) 

P e r c e n t of yield 52.3 100.0 47.7 

L b s p e r a c r e 7.4 9.6 14.0 

D i s s . p h o s p h a t e - P 6307 5054 -1253 
( l b s ) 

P e r c e n t of yield 124.8 100.0 - 2 4 . 8 

L b s p e r a c r e 1.5 0.8 -0.6 
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Figure 21. Streamflow, sediment, and nutrient stream discharges 
for the M3 and Ml stream sampling stations 

during the April 1, 198Z, storm 
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Table 35. Basin and S u b w a t e r s h e d S t r e a m Yields for M i d d l e 
Creek during the April 1, 1983, Storm 

M3 Ml M1 
basin basin s u b w a t e r s h e d 

W a t e r s h e d area 4320 6400 2080 
(acres) 

Percent of w a t e r s h e d 67.5 100 32.5 

Sediment ( t o n s ) 754 2950 2196 

Percent of yield 25.6 100.0 74.4 

Total a m m o n i a - N (lbs) 281 826 545 

Percent of yield 34.0 100.0 66.0 

Total p h o s p h a t e - P (lbs) 1479 5722 4243 

Percent of yield 25.9 100.0 74.1 
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p e r c e n t of the 3 3 , 2 9 3 tons of s e d i m e n t p a s s i n g C2 f r o m the e n t i r e 
w a t e r s h e d . The e s t i m a t e d a n n u a l s e d i m e n t y i e l d for M i d d l e Creek 
w a s 5.7 p e r c e n t of the a n n u a l s e d i m e n t y i e l d for the e n t i r e 
w a t e r s h e d a t C 2 ( t a b l e 3 3 ) . 

A p p r o x i m a t e l y 75 p e r c e n t of the M3 s u b w a t e r s h e d ( w h i c h is 
the M3 b a s i n ) has s l i g h t s l o p e s w i t h o n l y 25 p e r c e n t of the 
s u b w a t e r s h e d o c c u r r i n g a s s t e e p s l o p e s . R o w c r o p s o c c u p y the 
3,093 a c r e s of flat land in the 4 4 2 0 - a c r e M3 s u b w a t e r s h e d . 
P a s t u r e s a r e the p r i m a r y land use a l o n g the s t e e p e r s t r e a m b o r d e r 
in the r e m a i n d e r of the s u b w a t e r s h e d (see f i g u r e 2 2 ) . The 
t o p o g r a p h y of the 2 0 8 0 - a c r e M1 s u b w a t e r s h e d is 58 p e r c e n t steep 
s l o p e s , w h i c h s p e e d s the rate o f s u r f a c e w a t e r runoff and 
p r e c l u d e s the d e v e l o p m e n t o f row c r o p land u s e s . A p p r o x i m a t e l y 
60 p e r c e n t of the M1 s u b w a t e r s h e d o c c u r s as s t e e p b l u f f p a s t u r e s 
and w o o d s . The f l o o d p l a i n (an a r e a of s l i g h t s l o p e ) is 25 
p e r c e n t of the M1 s u b w a t e r s h e d but o n l y 5 p e r c e n t of the M3 
s u b w a t e r s h e d . S i n c e the vast m a j o r i t y of the f l o o d p l a i n land use 
is row c r o p s , f l o o d p l a i n row c r o p f i e l d s lie b e l o w a r e a s in w h i c h 
s u r f a c e w a t e r r u n o f f h a s r e a c h e d h i g h v e l o c i t y . R o w c r o p a c r e a g e 
i n c r e a s e s by only 834 a c r e s in the M1 s u b w a t e r s h e d as c o m p a r e d to 
3 0 9 3 a c r e s in the M3 s u b w a t e r s h e d . A p p r o x i m a t e l y half of the M1 
s u b w a t e r s h e d row c r o p a c r e a g e lies in the f l o o d p l a i n . This 
f l o o d p l a i n row c r o p a c r e a g e is l o c a t e d i m m e d i a t e l y u p s t r e a m of 
the M 1 s a m p l i n g s t a t i o n ( f i g u r e 2 2 ) . S i n c e 1 9 4 0 that s t r e a m 
s e g m e n t l e n g t h has b e e n r e d u c e d f r o m 1 0 , 9 0 0 feet to 9,800 feet --
a b o u t a 10 p e r c e n t r e d u c t i o n . S t r e a m length r e d u c t i o n s i n c r e a s e 
s t r e a m v e l o c i t y d u r i n g f l o o d s and t h e r e b y i n c r e a s e in-channel 
e r o s i o n and the d e l i v e r y of e r o d e d m a t e r i a l to o f f - s i t e a r e a s . 

O n l y a n n u a l s t r e a m y i e l d s o f d i s s o l v e d a m m o n i a , d i s s o l v e d 
p h o s p h a t e , and n i t r a t e did not i n c r e a s e in the M1 s u b w a t e r s h e d 
( t a b l e 3 4 ) . Over 9 0 p e r c e n t o f the n i t r a t e s t r e a m y i e l d r e s u l t e d 
from the M 3 s u b w a t e r s h e d . N i t r a t e s t r e a m y i e l d s are f r e q u e n t l y 
a s s o c i a t e d w i t h tile d r a i n a g e from row c r o p f i e l d s ( J o h n s o n and 
B a k e r , 1 9 8 2 ) . The loss o f d i s s o l v e d p h o s p h o r u s w o u l d result from 
the a t t a c h m e n t of p h o s p h o r u s ions to the c l a y p a r t i c l e s in the 
h i g h l y t u r b i d and t u r b u l e n t flood w a t e r s in the M1 s u b w a t e r s h e d . 
S h a r p l e y and S y e r s ( 1 9 7 9 ) a l s o found p h o s p h o r u s s t r e a m y i e l d s t o 
v a r y b e t w e e n d i s s o l v e d and p a r t i c u l a t e f o r m s b e c a u s e of the 
i n t e r a c t i o n b e t w e e n d i s s o l v e d p h o s p h o r u s and p a r t i c u l a t e 
m a t e r i a l . S e d i m e n t e n r i c h m e n t by the a t t a c h m e n t of d i s s o l v e d 
a m m o n i a ions to clay soil p a r t i c l e s has a l s o b e e n o b s e r v e d . The 
loss of d i s s o l v e d p h o s p h o r u s s t r e a m y i e l d f r o m the M3 
s u b w a t e r s h e d by s e d i m e n t e n r i c h m e n t w o u l d a c c o u n t for o n l y 2 
p e r c e n t of the 47 p e r c e n t total p h o s p h a t e s t r e a m y i e l d f r o m the 
M1 s u b w a t e r s h e d . W h i l e c o n f i n e d f e e d l o t s are l o c a t e d o n l y in the 
M 3 s u b w a t e r s h e d , a n i m a l w a s t e s f r o m these o p e r a t i o n s are a p p l i e d 
to row c r o p s and p a s t u r e s in b o t h s u b w a t e r s h e d s . 

Nor th C r e e k 

A n n u a l s t r e a m y i e l d s of s e d i m e n t and n u t r i e n t s for N o r t h 
C r e e k s t r e a m b a s i n s and s u b w a t e r s h e d s w e r e d e r i v e d in the same 
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Figure 22. Areas, land uses, and topography 
of subwatersheds in the Middle Creek basin 
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m a n n e r that M i d d l e C r e e k a n n u a l s t r e a m y i e l d s w e r e . T h e a n n u a l 
y i e l d s a r e g i v e n in t a b l e 36 for N o r t h C r e e k b a s i n s a n d in t a b l e 
3 7 for N o r t h C r e e k s u b w a t e r s h e d s . A s i n M i d d l e C r e e k , the 
d o w n s t r e a m f l o o d p l a i n s u b w a t e r s h e d s ( N 1 , N 2 , and N 3 ) c o n t r i b u t e d 
a m u c h g r e a t e r p r o p o r t i o n o f s e d i m e n t a n d n u t r i e n t s d e l i v e r e d t o 
the s t r e a m than t h e i r r e l a t i v e land a r e a w o u l d i n d i c a t e . 
A p p r o x i m a t e l y 6 8 p e r c e n t o f the N o r t h C r e e k s e d i m e n t y i e l d c a m e 
f r o m the t h r e e f l o o d p l a i n s u b w a t e r s h e d s r e p r e s e n t i n g 2 5 p e r c e n t 
o f the N o r t h C r e e k w a t e r s h e d . F r o m 3 8 t o 4 5 p e r c e n t o f the total 
a m m o n i a , K j e l d a h l - n i t r o g e n , a n d total p h o s p h a t e s t r e a m y i e l d s 
w e r e d e l i v e r e d f r o m the t h r e e f l o o d p l a i n s u b w a t e r s h e d s . T h e N 2 
s u b w a t e r s h e d h a d the l a r g e s t r a t e o f s e d i m e n t , K j e l d a h l - n i t r o g e n , 
a n d total p h o s p h a t e d e l i v e r e d t o the s t r e a m , w h i l e the N 1 
s u b w a t e r s h e d h a d the l a r g e s t i n s t r e a m y i e l d o f total a m m o n i a . 
S e d i m e n t a t i o n in the f l o o d p l a i n of the N1 s u b w a t e r s h e d is 
i n d i c a t e d by the r e l a t i v e l y low s e d i m e n t y i e l d on a t o n s - p e r - a c r e 
b a s i s . K j e l d a h l - n i t r o g e n and total p h o s p h a t e s t r e a m y i e l d s h a v e 
net l o s s e s b e t w e e n s t r e a m s t a t i o n s N 1 a n d N 2 . B o t h total 
p h o s p h a t e and K j e l d a h l - n i t r o g e n a r e p r e d o m i n a n t l y t r a n s p o r t e d o n 
o r w i t h i n s e d i m e n t p a r t i c l e s . 

A s w i t h M i d d l e C r e e k , s t r e a m y i e l d s o f s e d i m e n t , total 
a m m o n i a , and total p h o s p h a t e w e r e d e t e r m i n e d d u r i n g i n d i v i d u a l 
s t o r m s . T a b l e 3 8 g i v e s the s t r e a m b a s i n y i e l d s for N o r t h C r e e k 
s a m p l i n g s t a t i o n s d u r i n g a n o v e r b a n k f l o o d e v e n t o n A p r i l 1 , 1 9 8 3 
a n d a n i n - b a n k h i g h f l o w e v e n t o n D e c e m b e r 2 5 , 1 9 8 2 . S e d i m e n t 
y i e l d s for the f l o o d p l a i n s u b w a t e r s h e d s b e t w e e n N 1 and N 4 r a n g e d 
f r o m 4 7 t o 5 7 p e r c e n t o f the N o r t h C r e e k s t r e a m y i e l d s . D u r i n g 
the o v e r b a n k f l o o d on A p r i l 1, a p p r o x i m a t e l y 5 p e r c e n t m o r e 
s e d i m e n t p a s s e d N 2 t h a n N 1 . T o t a l a m m o n i a a n d total p h o s p h a t e 
s t r e a m y i e l d s w e r e a l s o r e d u c e d a t N 1 . T h e c o r r e l a t i o n b e t w e e n 
s t r e a m f l o w , s e d i m e n t y i e l d s , and n u t r i e n t y i e l d s o n N o r t h C r e e k 
is i l l u s t r a t e d by the h y d r o g r a p h of N1 d u r i n g the D e c e m b e r 2 5 t h 
s t o r m ( f i g u r e 2 3 ) . N o r t h C r e e k s e d i m e n t y i e l d s w e r e 2 4 . 5 p e r c e n t 
and 6 3 . 5 p e r c e n t o f the 1 3 , 2 0 6 and 3 3 , 2 9 3 t o n s o f s e d i m e n t 
p a s s i n g f r o m the e n t i r e w a t e r s h e d d u r i n g the D e c e m b e r 2 5 and 
A p r i l 1 s t o r m s . The e s t i m a t e d a n n u a l s e d i m e n t y i e l d for N o r t h 
C r e e k w a s 4 1 . 0 p e r c e n t o f the a n n u a l y i e l d for the e n t i r e 
w a t e r s h e d ( t a b l e 3 3 ) . 

A s w i t h M i d d l e C r e e k , o v e r 9 0 p e r c e n t o f the a n n u a l s t r e a m 
n i t r a t e y i e l d r e s u l t e d f r o m the u p s t r e a m s u b w a t e r s h e d o f N 4 
( t a b l e 3 7 ) . R o w c r o p s r e p r e s e n t 5 0 p e r c e n t o f the land u s e i n the 
N 4 s u b w a t e r s h e d . A b o u t 8 0 p e r c e n t o f the d i s s o l v e d p h o s p h o r u s 
c a m e f r o m the u p l a n d N 4 s u b w a t e r s h e d . H o w e v e r , d i s s o l v e d a m m o n i a 
s t r e a m y i e l d s w e r e less than the v a l u e c o m m e n s u r a b l e w i t h the 
a r e a o f the N 4 s u b w a t e r s h e d . O n e d i f f e r e n c e b e t w e e n the 
f l o o d p l a i n s u b w a t e r s h e d s o n M i d d l e C r e e k and N o r t h C r e e k i s the 
p r e s e n c e o f c o n f i n e d f e e d l o t o p e r a t i o n s o n N o r t h C r e e k f l o o d p l a i n 
b l u f f s . R u n o f f from t h e s e o p e r a t i o n s and a n i m a l w a s t e s a p p l i e d 
o n the s t e e p b l u f f p a s t u r e s w o u l d i n c r e a s e the r e l a t i v e a m m o n i a 
c o n t r i b u t i o n o f f l o o d p l a i n s u b w a t e r s h e d s . C o n c e n t r a t i o n s o f 
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T a b l e 3 6 . B a s i n S t r e a m Y i e l d s f o r N o r t h C r e e k 

S t r e a m b a s i n N4 N3 N2 N1 

W a t e r s h e d a r e a 14080 16800 17920 18720 
( a c r e s ) 

P e r c e n t o f w a t e r s h e d 7 5 . 2 8 9 . 7 9 5 . 7 1 0 0 . 0 

S e d i m e n t ( t o n s ) 61072 118144 170221 188914 

P e r c e n t o f y i e l d 3 2 . 3 6 2 . 5 9 0 . 1 1 0 0 . 0 

Tons p e r a c r e 4 . 3 7 . 0 9 . 5 1 0 . 1 

T o t a l a m m o n l a - N ( l b s ) 51659 58684 6 9 2 6 9 8 6 7 9 1 

P e r c e n t o f y i e l d 5 9 . 5 6 7 . 6 7 9 . 8 1 0 0 . 0 

Lbs p e r a c r e 3 . 7 3 . 5 3 . 9 4 . 6 

D i s s . a m m o n i a - N ( l b s ) 13261 ** * * 19324 

P e r c e n t of y i e l d 6 8 . 6 ** * * 1 0 0 . 0 

L b s p e r a c r e 0.9 ** ** 1.0 

K j e l d a h l - n i t r o g e n 3 4 7 7 4 1 5 1 6 4 4 2 6 5 6 1 4 0 6 3 6 6 7 7 
Clbs ) 

P e r c e n t of y i e l d 54.6 81.1 .103.0 1 0 0 . 0 

Lbs per a c r e 2 4 . 7 30.7 3 6 . 6 3 4 . 0 

N i t r a t e - N ( l b s ) 2 0 8 8 8 5 ** ** 2 2 4 3 8 6 

P e r c e n t of y i e l d 93.1 ** ** 1 0 0 . 0 

L b s p e r a c r e 14.8 * * * * 12.0 

Total p h o s p h a t e - P 146094 189932 2 4 6 0 3 8 2 3 0 9 7 4 
( l b s ) 

P e r c e n t of y i e l d 6 3 . 3 8 2 . 2 106.0 1 0 0 . 0 

L b s p e r a c r e 10.4 11.3 13.7 12.3 

D i s s . p h o s p h a t e - P 10754 ** ** 13446 

( l b s ) 

P e r c e n t of y i e l d 8 0 . 0 ** ** 1 0 0 . 0 

L b s p e r a c r e 0.8 ** ** 0.7 
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Table 37. Subwatershed Stream Yields for North Creek 

Stream subwatershed N4 N3 N2 N1 

Watershed area (acres) 14080 2720 1120 800 

Percent of watershed 75.2 14.5 6.0 4.3 

Sediment (tons) 61072 57071 52077 18694 

Percent of yield 32.3 30.2 27.6 9.9 

Tons per acre 4.3 21.0 46.5 23.4 

Total ammonia-N (lbs) 51659 7024 10586 17521 

Percent of yield 59.5 8.1 12.2 20.2 

L b s p e r a c r e 3.7 2.6 9.5 21.9 

Diss. ammonia-N (lbs) 13261 ** ** 6063 

P e r c e n t o f y i e l d 68.6 ** ** 31.4 

L b s p e r a c r e 0.9 ** ** 1.3 

Kjeldahl-nitrogen 347741 168700 139698 -19462 
(lbs) 

Percent of yield 54.6 26.5 21.2 -3.1 

Lbs per acre 24.7 62.0 124.7 -17.4 

Nitrate-N (lbs) 208885 ** ** 15501 

Percent of yield 93.1 ** ** 6.9 

L b s p e r a c r e 14.8 ** ** 3.3 

Total phosphate-P 146094 43838 56106 -15064 
(lbs) 

Percent of yield 63.3 19 0 24.3 -6.5 

Lbs per acre 10 4 16.1 50.1 -18.8 

Diss, phosphate-P 10754 ** * * 2692 
(lbs) 

Percent of yield 80.0 ** ** 20.0 

Lbs per acre 0.8 ** ** 0.6 
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Table 38. Stream Basin Yields for North Creek during 
Storm Events 

Stream subwatershed N4 N3 N2 N1 

Watershed area 14080 16800 17920 18720 
(acres) 

Percent of watershed 75 90 96 100 

April 1, 1983 

Sediment (tons) 11326 16781 22330 21222 

Percent of yield 53 79 105 100 

Total ammonia-N (lbs) 2993 5004 6585 4066 

Percent of yield 74 123 162 100 

Total phosphate-P (lbs) 19468 27117 34319 33403 

Percent of yield 58 81 103 100 

December 25, 1982 

Sediment (tons) 1750 3341 3153 4084 

Percent of yield 43 82 77 100 

Total ammonia-N (lbs) 570 670 876 864 

Percent of yield 66 75 101 100 

Total phosphate-P (lbs) 4486 7065 7145 8680 

Percent of yield 52 82 88 100 
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Figure 23. Correlation between streamflow, sediment, 
and nutrient stream discharge at the N1 sampling station 

during the December 25, 1982, storm 
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d i s s o l v e d and total ammonia in snowmelt runoff w e r e higher at N1 
than at N4 (table 24 ). 

North Creek s u b w a t e r s h e d s do not clearly define the limits 
between the upland prairie land uses and the floodplain land 
u s e s . The watershed is fan-shaped (figure 24) and the u p p e r m o s t 
stream sampling station still has over 75 percent of the 
w a t e r s h e d above it. In a d d i t i o n , the w a t e r s h e d is e x t r e m e l y 
rugged as indicated by the steep topography of all 
s u b w a t e r s h e d s . T h e r e f o r e , rates of surface water runoff should 
be more uniform between North Creek subwatersheds than between 
the M1 and M3 s u b w a t e r s h e d s on M i d d l e Creek. H o w e v e r , the 
floodplain between N4 and N1 is very broad and has substantial 
row crop a c r e a g e . There is a tendency to alter stream c h a n n e l s 
in order to m a x i m i z e row crop field size and to divert eroding 
floodwaters from floodplain row crop f i e l d s . The N2 s u b w a t e r s h e d 
with the greatest annual sediment yield also had a 25 percent 
reduction in stream length between 1940 and 1979. The c o r r e l a t i o n 
between floodplain channelization and instream sediment yield 
will be examined more closely in a later s e c t i o n . 

Sugar Creek 

The Sugar Creek w a t e r s h e d has been greatly affected by all 
three major land uses -- strip m i n i n g , residential land 
d e v e l o p m e n t , and a g r i c u l t u r e (figure 2 5 ) . Annual stream yields of 
sediment and nutrients for Sugar Creek stream basins and 
s u b w a t e r s h e d s were derived in the same manner that M i d d l e Creek 
annual stream yields were (tables 39 and 4 0 ) . The effects of 
strip m i n i n g land use on the S5 subwatershed have been d i s c u s s e d 
p r e v i o u s l y . Much of the stream yields from land use in the S5 
and S3 s u b w a t e r s h e d s are stored in the "sink" created by the 
formation of Spoon Valley Lake. The e f f e c t i v e n e s s of this "sink" 
is shown by the net loss of annual sediment and nutrient stream 
yields from the S5 subwatershed at stream station S 3 , Even 
nitrates and dissolved phosphate stream yields have net losses. 
Losses by sedimentation and biological m e t a b o l i s m within the lake 
system would account for such net losses. 

No measurement of the amount of soil eroded or sediment 
deposited from the S3 subwatershed is possible from stream 
y i e l d s . As discussed in, the Middle Creek section, only net 
losses from s e d i m e n t a t i o n , not total losses from s e d i m e n t a t i o n , 
can be determined by the difference between u p s t r e a m and 
d o w n s t r e a m stream y i e l d s . Although major sources of erosion w e r e 
found in the S3 s u b w a t e r s h e d , stream sampling did not d e t e r m i n e 
the m a g n i t u d e of the eroded m a t e r i a l . The lack of s e d i m e n t a t i o n 
m e a s u r e m e n t s within Spoon Valley Lake and in the floodplain 
valleys of Court Creek and its tributaries is a major d e f i c i e n c y 
of this study. It should be added that the lack of s e d i m e n t a t i o n 
m e a s u r e m e n t s between sources of eroded material and stream 
sampling stations is a major shortcoming in many land use studies 
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Figure 24. Areas, land uses, and topography 
of subwatersheds in the North Creek basin 

98 



Figure 25. Areas, land uses, and topography 
of subwatersheds in the Sugar Creek basin 
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T a b l e 3 9 . B a s i n S t r e a m Y i e l d s for Sugar C r e e k 

Stream basin S5 S3 S2 S1 

Watershed area 4960 11360 14240 14560 
(acres) 

Percent of watershed 34.1 78.0 97.8 100.0 

Sediment (tons) 5078 457 10533 11024 

Percent of yield 46.1 4.1 95.5 100.0 

Tons per acre 1.0 0.0 0.7 0.8 

Total ammonia-N (lbs) 7018 7981 21386 ** 

Percent of yield 32.8 37.3 100.0 ** 

Lbs per acre 1.4 0.7 1.5 ** 

Diss. ammonia-N (lbs) 4282 5688 10510 ** 

Percent of yield 40.7 54.1 100.0 ** 

Lbs per acre 0.9 0.5 0.7 ** 

Kjeldahl-nitrogen 40634 24767 140101 ** 
(lbs) 

Percent of yield 29.0 17.7 100.0 ** 

Lbs per acre 8.2 2.2 9.8 ** 

Nitrate-N (lbs) 39927 6391 53751 ** 

Percent of yield 74.3 11.9 100.0 ** 

Lbs per acre 8.0 0.6 3.8 ** 

Total phosphate-P 9934 2766 61569 ** 
(lbs) 

Percent of yield 16.1 4.5 100.0 ** 

Lbs per acre 2.0 0.2 4.3 ** 

Diss. phosphate-P 1219 585 4466 ** 
(lbs) 

Percent of yield 27.3 13.1 100.0 ** 

L b s p e r a c r e 0.2 0.1 0.3 ** 
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Table 4 0 . S u b w a t e r s h e d S t r e a m Y i e l d s for Sugar Creek 

Stream subwatershed S5 S3 S2 S1 

Subwatershed area 4960 6400 2 8 8 0 320 
(acres) 

Percent of w a t e r s h e d 34.1 44.0 19.8 2.2 

Sediment (tons) 5078 -4621 10066 491 

Percent of yield 46.1 4.1 91.3 4.5 

Tons per acre 1.0 -0.7 3.5 1.6 

Total ammonia-N (lbs) 7018 963 13405 ** 

Percent of yield 32.8 4.5 62.7 ** 

Lbs per acre 1.4 0.2 4.7 ** 

Diss. ammonia-N (lbs) 4282 1406 4822 ** 

Percent of yield 40.7 13.4 45.9 ** 

Lbs per acre 0.9 0.2 1.7 ** 

Kjeldahl-n i t rogen 40634 -15857 115334 ** 
(lbs) 

Percent of yield 29.0 17.7 82.3 ** 

Lbs per acre 8.2 -2.7 4 0.0 ** 

Nitrate-N (lbs) 39927 -33536 47360 ** 

Percent of yield 74.3 11.9 88.1 ** 

Lbs per acre 8.0 -5.2 16.4 ** 

Total phosphate-P 9934 -7168 58830 ** 
(lbs) 

Percent of yield 16.1 4.5 86.9 * * 

Lbs per acre 2.0 -1.1 20.4 ** 

Diss. phosphate-P 1219 -634 3881 ** 
(lbs) 

Percent of yield 27.3 13.1 86.9 ** 

Lbs per acre 0.2 -0.1 1.3 ** 
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a l s o . The m o s t c o m m o n t e c h n i q u e is the c a l c u l a t i o n of an o v e r a l l 
s e d i m e n t d e l i v e r y ratio based upon the c a l c u l a t e d a m o u n t of 
eroded soil and the a m o u n t of s e d i m e n t m e a s u r e d in the s t r e a m . 
As i l l u s t r a t e d by the s t r e a m yield d e t e r m i n a t i o n s on N o r t h Creek 
and Sugar C r e e k , p l a c e m e n t of the s t r e a m s a m p l i n g s t a t i o n s can 
alter the v a l u e of the s e d i m e n t and n u t r i e n t d e l i v e r y r a t i o s 
b e c a u s e of losses w i t h i n the f l o o d p l a i n or w i t h i n lakes. 

B e t w e e n 80 and 90 percent of the s t r e a m s e d i m e n t and 
n u t r i e n t y i e l d s for Sugar Creek are c o n t r i b u t e d from the S2 
s u b w a t e r s h e d (table 4 0 ) . Only total a m m o n i a y i e l d (62.7 p e r c e n t ) 
and d i s s o l v e d a m m o n i a y i e l d (45 p e r c e n t ) from the S2 s u b w a t e r s h e d 
w e r e less than 80 p e r c e n t . The e f f e c t of the S p o o n V a l l e y Lake 
dam on flow d u r a t i o n c u r v e s at the S3 and S2 s t r e a m s t a t i o n s has 
been r e p o r t e d e a r l i e r . The c o r r e l a t i o n s b e t w e e n s t r e a m w a t e r 
d i s c h a r g e and other s t r e a m p a r a m e t e r d i s c h a r g e s at the S2 s t r e a m 
s t a t i o n are a f f e c t e d by the inflows of high c o n c e n t r a t i o n s of 
s e d i m e n t . and n u t r i e n t s from the S2 s u b w a t e r s h e d and low 
c o n c e n t r a t i o n s of s e d i m e n t and n u t r i e n t s from the lake at S 3 . 
E s t i m a t e s of annual y i e l d s were e x p e c t e d to be less a c c u r a t e 
since the c o r r e l a t i o n c o e f f i c i e n t s of s t r e a m f l o w d i s c h a r g e s w i t h 
other s t r e a m p a r a m e t e r d i s c h a r g e s at S2 and S3 were g e n e r a l l y 
found to be lower (table 3 0 ) . V a r i a t i o n s in the s t r e a m s e d i m e n t 
and n u t r i e n t d i s c h a r g e s w i t h s t r e a m water d i s c h a r g e are shown in 
figure 26 for the April 1 storm. S i n c e the runoff from the S2 
s u b w a t e r s h e d is very rapid (as shown in the s t r e a m f l o w s e c t i o n ) , 
the rising limb of the h y d r o g r a p h will carry most of the s e d i m e n t 
and n u t r i e n t yield unless the r a i n s t o r m c o n t i n u e s over an 
e x t e n d e d p e r i o d . 

S t r e a m y i e l d s of s e d i m e n t , total a m m o n i a , and total 
p h o s p h a t e d u r i n g individual high s t r e a m f l o w e v e n t s also 
i l l u s t r a t e d the e f f e c t i v e n e s s of Spoon V a l l e y Lake in l i m i t i n g 
inflows of s e d i m e n t and n u t r i e n t s from u p s t r e a m s u b w a t e r s h e d s 
(table 4 1 ) . D u r i n g the April 1 s t o r m , only 1.7 percent of the 
entire Sugar Creek s e d i m e n t yield came from the s u b w a t e r s h e d s 
u p s t r e a m of S 3 . Over 98 percent of the s e d i m e n t yield came from 
the S2 s u b w a t e r s h e d , even though s t r e a m f l o w from S3 c o n t r i b u t e d 
most of the peak flow at S 2 . D u r i n g the storms of D e c e m b e r 2 and 
2 5 , Spoon V a l l e y Lake was drawn down 6 f e e t , so that flow w a s 
limited to less than 100 cfs through a small g a t e valve in the 
dam s p i l l w a y . The h y d r o g r a p h s of S2 in the str e a m f l o w s e c t i o n 
( f i g u r e s 1 6 , 1 8 , and 19) illustrate the d i f f e r e n c e in peak flows 
b e t w e e n the D e c e m b e r s t o r m s and the April storm. 

The e s t i m a t e d annual sediment s t r e a m y i e l d s for Sugar Creek 
represent only 2.3 p e r c e n t of the e n t i r e w a t e r s h e d ' s s e d i m e n t 
yield at C 2 , as shown in table 3 3 . The e s t i m a t e d annual yield 
m e t h o d is low for S2 s t r e a m y i e l d s b e c a u s e the s t r e a m s a m p l i n g 
p r o g r a m a t t e m p t e d to s a m p l e all s t a t i o n s at their peak f l o w s . 
Peak flows from the S2 s t r e a m s t a t i o n result from the o u t f l o w of 
Spoon V a l l e y Lake d u r i n g most s t o r m s . Peak f l o w s from S2 have 
highly v a r i a b l e sediment and n u t r i e n t d i s c h a r g e s when c o m p a r e d 
w i t h s t r e a m f l o w d i s c h a r g e (figure 2 6 ) . On the b a s i s of s t r e a m 
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Figure 26. Correlation between streamflow, sediment, 
and nutrient stream discharges at the S2 sampling station 

during the April 1, 1983, storm 
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Table 41. Basin S t r e a m Y i e l d s for Sugar Creek during 
t he April 1 , 1 9 8 3 , S t o r m 

St ream basin S3 S2 S1 

W a t e r s h e d area ( a c r e s ) 11360 14240 14560 

Percent of w a t e r s h e d 7 8 . 0 97.8 100.0 

Sediment ( t o n s ) 134 8021 8023 

Percent of yield 1.7 9 9 . 9 100.0 

Total a m m o n i a - N (lbs) 2 4 8 1237 1593 

Percent of yield 15.6 77.7 100.0 

Total p h o s p h a t e - P ( l b s ) 506 12247 11963 

Percent of yield 4.2 102 100.0 

Table 4 2 . S t r e a m Y i e l d s for Sugar Creek during Individual 
Storm E v e n t s 

December 2, D e c e m b e r 2 5 , April 1, 
1982 1982 1983 

Sediment ( t o n s ) 2241 3115 8023 

Percent of C2 storm yield 16.7 23.6 24.1 

Total a m m o n i a - N ( l b s ) 1149 901 1593 

Percent of C2 storm yield 25.1 2 5 . 6 18.8 

Total p h o s p h a t e - P (lbs) 14710 7355 11963 

Percent of C2 storm yield 38.9 25.1 22.4 
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yields determined from individual storm events, the S2 
subwatershed contributed up to 24 percent of the sediment yield 
for the entire watershed at C2 (table 4 2 ) . The S2 subwatershed is 
only 2,880 acres and represents only 4.7 percent of the entire 
water shed. 

As in the North Creek basin, there are confined feedlot 
operations located on or near the steep bluffs in the downstream 
floodplain subwatersheds. The Illinois Department of 
Conservation reported a fish kill from feedlot runoff in the S2 
subwatershed during the summer of 1982. Feedlots and application 
of animal wastes to steep bluff pastures would account for the 
high stream yields of ammonia from the S2 subwatershed. The 
maximum concentration of dissolved ammonia was found in the 
snowmelt runoff from the S2 subwatershed. 

Court Creek 

Subwatersheds on the main stem of Court Creek are shown in 
figure 27. Stream basin yields (table 43) included not only all 
upstream Court Creek subwatersheds but also Middle Creek, North 
Creek, and Sugar Creek. The contribution of the floodplain 
subwatersheds (C2 through C7 in table 44) was determined by 
subtracting the stream basin yields at C1O, at M1 on Middle 
Creek, at N1 on North Creek, and at S2 on Sugar Creek from the 
stream basin yields for the entire watershed at C2. Floodplain 
subwatersheds contributed 40 percent of the sediment yield even 
though they are only 20 percent of the watershed area. Over 35 
percent of the total phosphorus yield and total Kjeldahl-nitrogen 
yield came from the C2 through C7 subwatersheds. Additional 
sediment sampling at stations C3, C4, and C7 allowed the estimate 
of annual sediment yield from individual Court Creek 
subwatersheds (table 45). Court Creek subwatersheds -- C12, C10, 
and C7 -- show sediment yield increasing downstream as indicated 
by yield increases of 0.7, 6.9, and 15.8 tons per acre of 
subwatershed, respectively. 

There is a substantial floodplain deposition of sediment in 
the C4 subwatershed as indicated by a net loss of 24,200 tons of 
sediment at C4 (table 45). North Creek enters the C4 subwatershed 
just above the raised county road and bridge near Appleton, 
Illinois. Overbank floodwaters from North Creek and Court Creek 
pool behind the raised roadway. The surface of floodplain row 
crop fields in the C4 subwatershed west of the Appleton blacktop 
is visibly higher than that of row crop fields east of the 
highway in the C3 subwatershed. Landowners of floodplain row 
crop fields have had to replace fences because the sediment 
deposition reduced fence height by 3 feet. 

The C3 and C2 subwatersheds show even larger sediment yields 
than the C7 subwatershed when measured on a tons-per-acre basis. 
Aerial photographs of the C2 and C3 subwatersheds reveal major 
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Figure 27. Areas, land uses, and topography 
of subwatersheds in the Court Creek basin 
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T a b l e 4 3 . B a s i n S t r e a m Y i e l d s for C o u r t C r e e k 

Stream basin C12 C10 C2 

Watershed area 3200 1008 61760 
(acres) 

Percent of watershed 5.2 16.3 100.0 

Sediment (tons) 2317 50150 461621 

Percent of yield 0.5 10.9 100.0 

Tons per acre 0.7 5.0 7.5 

Total ammonia-N (lbs) 5870 38807 228412 

Percent of yield 2.6 16.9 100.0 

L b s p e r a c r e 1.8 3.8 3.7 

Diss. ammonia-N (lbs) 3293 943 60149 

Percent of yield 5.5 15.7 100.0 

L b s p e r a c r e 1.0 0.9 1.0 

Kjeldahl-nitrogen 25588 20907 1851457 
(lbs ) 

Percent of yield 1.4 11.3 100.0 

L b s p e r a c r e 8.0 20.7 30.0 

Nitrate-N (lbs) 49875 1299 639392 

Percent of yield 7.8 20.3 100.0 

Lbs per acre 15.6 12.9 10.4 

Total phosphate-P 9293 215246 874807 
C I bs ) 

Percent of yield 1.1 24.6 100.0 

L b s p e r a c r e 2.9 21.4 14.2 

Diss. phosphate-P 1515 3451 3 0 175 
(lbs) 

Percent of yield 5.0 11.4 100.0 

Lbs per acre 0.5 0.3 0.5 

107 



T a b l e 4 4 . C o n t r i b u t i o n o f C o u r t C r e e k F l o o d p l a i n 
S u b w a t e r s h e d s t o t h e A n n u a l S t r e a m Y i e l d s o f t h e E n t i r e W a t e r s h e d 

S t r e a m b a s i n C2 C 2 - C 7 C10 N1 M1 S2 
f l o o d p l a i n 

W a t e r s h e d a r e a 6 1 7 6 0 12320 10080 18720 6400 14240 
(ac r e s ) 

P e r c e n t o f w a t e r s h e d 1 0 0 . 0 1 9 . 9 1 6 . 3 3 0 . 3 1 0 . 4 2 3 . 1 

S e d i m e n t C t o n s ) 4 6 1 6 2 1 1 8 5 6 3 8 5 0 1 5 0 1 8 8 9 1 4 2 6 3 8 6 10533 

P e r c e n t o f y i e l d 1 0 0 . 0 4 0 . 2 1 0 . 9 4 1 . 0 5 . 7 2 . 3 

T o n s pe r a c r e 7 . 5 1 5 . 1 5 . 0 1 0 . 1 4 . 1 0 . 7 

T o t a l a m m o n i a - N ( l b s ) 2 2 8 4 1 2 6 0 9 3 6 3 8 8 0 7 8 6 7 9 1 2 0 4 9 2 2 1 3 8 6 

P e r c e n t o f y i e l d 1 0 0 . 0 2 6 . 7 1 6 . 9 3 8 . 0 9 . 0 9 . 4 

Lbs pe r a c r e 3 . 7 4 . 9 3 . 8 4 . 6 3 . 2 1 .5 

D i s s . a m m o n i a - N C l b s ) 6 0 1 4 9 14060 9437 19324 6818 10510 

P e r c e n t o f y i e l d 1 0 0 . 0 2 3 . 4 1 5 . 7 3 2 . 1 1 1 . 3 1 7 . 5 

Lbs p e r a c r e 1.0 1.1 0 . 9 1 .0 1.1 0 . 7 

K j e l d a h l - n i t r o g e n 1 8 5 1 4 5 7 7 0 0 1 6 3 2 0 9 0 7 9 6 3 6 6 7 7 165437 1 4 0 1 0 1 
( l b s ) 

P e r c e n t o f y i e l d 1 0 0 . 0 3 7 . 8 1 1 . 3 3 4 . 4 8 . 9 7 . 6 

L b s ' p e r a c r e 3 0 . 0 5 . 7 2 0 . 7 3 4 . 0 2 5 . 8 9 . 8 

N i t r a t e - N (lbs) 6 3 9 3 9 2 144004 129909 2 4 4 3 8 6 6 7 3 4 2 53751 

P e r c e n t of yield 100.0 22.5 20.3 3 8 . 2 10.5 8.4 

Lbs per acre 10.4 11.7 12.9 12.0 10.5 3.8 

Total p h o s p h a t e - P 8 7 4 8 0 7 3 0 5 8 1 4 2 1 5 2 4 6 2 3 0 9 7 4 6 1 1 7 7 6 1 5 9 6 

( l b s ) 

P e r c e n t of yield 100.0 3 5 . 0 24.6 2 6 . 4 7.0 7.0 

Lbs per acre 14.2 2 4 . 8 21.4 12.3 9.6 4.3 

Diss p h o s p h a t e - P 3 0 1 7 5 3756 3451 13446 5054 4 4 6 6 
( l b s ) 

P e r c e n t of yield 100.0 12.4 1 1 4 4 4 . 6 16.7 14.8 

Lbs per acre 0.5 0.3 0.3 0.7 0.8 0.3 
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Table 45. Annual Sediment Yields of the Stream Basins and 
Subwatersheds of Court Creek 

S t ream Yield per 
basin Sediment Subwatershed subwatershed 

Stream area yield area yield area 
Station (acres) (tons) (acres) (tons) (tons/acre) 

C12 3200 2317 3200 2317 0.7 

C10 10080 50150 6880 47833 6.9 

C7 20960 142084 4160 65548 15.8 

C4 42880 306785 2880 -24214 -8.4 

C3 46080 392685 3200 85900 26.8 

C2 61760 461621 1120 58403 52.1 
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s t r e a m a l t e r a t i o n s s i n c e 1 9 4 0 ( f i g u r e s 2 8 a n d 2 9 ) . T h e b r o k e n 
w h i t e l i n e s i n d i c a t e f o r m e r s t r e a m c h a n n e l s , w h i c h h a v e b e e n 
c o n v e r t e d t o r o w c r o p f i e l d s d u r i n g c h a n n e l i z a t i o n e f f o r t s s i n c e 
1 9 4 0 . E v e n p r i o r t o 1 9 4 0 , c h a n n e l i z a t i o n w a s a c o m m o n p r a c t i c e a s 
e v i d e n c e d in t h e 1 9 4 0 a e r i a l p h o t o g r a p h , w h e r e a f o r m e r s t r e a m 
c h a n n e l o f S u g a r C r e e k can b e s e e n w e s t o f the c h a n n e l i z e d 
s t r e a m . By 1 9 7 9 t h e r e is no v i s i b l e e v i d e n c e of this c h a n n e l in 
the r o w c r o p f i e l d . S t r e a m s u r v e y s o f C o u r t C r e e k r e v e a l e d m a j o r 
bank e r o s i o n s i t e s i n c h a n n e l i z e d s t r e a m s e g m e n t s . S e v e n b a n k 
e r o s i o n s i t e s i n the C 2 and C 3 s u b w a t e r s h e d s ( m a r k e d b y R o m a n 
n u m e r a l s i n f i g u r e s 2 8 a n d 2 9 ) w e r e m o n i t o r e d i n 1 9 8 2 . P h y s i c a l 
and c h e m i c a l c h a r a c t e r i s t i c s o f s o i l s a t m a j o r b a n k e r o s i o n s i t e s 
a l o n g C o u r t C r e e k a r e g i v e n in t a b l e s 46 and 4 7 . In the e r o d i n g 
b a n k s , Soil C o n s e r v a t i o n S e r v i c e ( S C S ) p e r s o n n e l i d e n t i f i e d a 
s a n d y o v e r b u r d e n of r e c e n t o r i g i n , a w e l l - d e v e l o p e d soil layer 
d e v e l o p e d o v e r t h o u s a n d s o f y e a r s , and a s a n d y g l a c i a l o u t w a s h 
d a t i n g f r o m the g l a c i a l a g e s . D u r i n g c o l l e c t i o n o f s o i l s f r o m 
the e r o s i o n s i t e s , S C S soil s c i e n t i s t B r u c e H o u g h t b y m a d e the 
f o l l o w i n g o b s e r v a t i o n s : 

A t all l o c a t i o n s a r e c e n t o v e r w a s h w a s p r e s e n t . 
T h i s layer v a r i e d f r o m 8 to 36 i n c h e s in d e p t h and w a s 
e i t h e r s a n d y or l o a m y in g e n e r a l t e x t u r e . T h e n e x t 
layer w a s a d e v e l o p e d soil in m o s t c a s e s . It w a s 
u s u a l l y a silt l o a m or s i l t y c l a y l o a m in t e x t u r e a n d 
r a n g e d f r o m 24 to 72 i n c h e s t h i c k . A t h i r d layer w a s 
u s u a l l y o b s e r v e d . I t w a s u s u a l l y s a n d y but r a n g e d f r o m 
s a n d to s i l t loam in t e x t u r e . T h i s layer w a s o b s e r v e d 
at a d e p t h of 48 to 84 i n c h e s b e l o w the s u r f a c e . T h e s e 
s o i l s w e r e o b s e r v e d i n the s t r e a m b a n k c u t s , w h i c h 
v a r i e d f r o m 6 to 10 feet in v e r t i c a l h e i g h t . 

T h e top layer m u s t be r e c e n t o v e r w a s h . W h e n I 
l o o k e d a t the soil a w a y f r o m the b a n k ( 3 0 + f e e t ) , t h i s 
s a n d y layer w a s not e v i d e n t and the s i l t y m a t e r i a l w a s 
on the s u r f a c e . T h i s is an e x a m p l e of a n a t u r a l l e v e e 
f o r m i n g c l o s e t o the s t r e a m , w h e r e f l o o d s are m o r e 
f r e q u e n t and m a t e r i a l is d e p o s i t e d at a f a s t e r r a t e . 
T h i s top layer w a s a l s o s t r a t i f i e d w i t h t h i n i n d i v i d u a l 
l a y e r s a n d s h o w e d n o s i g n s o f d e v e l o p m e n t . 

T h e m i d d l e layer w a s a well d e v e l o p e d s o i l . It 
had m o d e r a t e s t r u c t u r e a n d , t h e r e f o r e , m u s t b e 
t h o u s a n d s of y e a r s old in o r d e r to be this w e l l 
d e v e l o p e d . T h e layer u s u a l l y had a s i l t l o a m t e x t u r e . 

T h e b o t t o m l a y e r , w h e n p r e s e n t , w a s s t r a t i f i e d 
s a n d y m a t e r i a l . But the i n d i v i d u a l s t r a t a w e r e s a n d , 
s a n d y l o a m , l o a m , c l a y l o a m , and s i l t l o a m i n t e x t u r e . 
T h i s layer m u s t be v e r y , v e r y old s i n c e it is b e l o w a 
d e v e l o p e d l a y e r . T h i s layer is p o s s i b l y W i s c o n s i n a n in 
a g e . E v e n t h o u g h the C o u r t C r e e k w a t e r s h e d w a s n e v e r 
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Figure 28. 1940 and 1979 aerial photographs of the C2 subwatershed 
with former stream channels and bank erosion sites marked 
(Dashed line represents the channel of the stream in 1940 

that has subsequently been modified) 
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Figure 29. Locations of two major bank erosion sites on Court Creek between stations CZ and C4 
(Dashed line represents the channel of the stream in 1940 that has subsequently been modified) 



T a b l e 4 6 . Some C h a r a c t e r i s t i c s o f M a j o r Bank E r o s i o n 
S i t e s o n C o u r t C r e e k , and Scope o f D a t a C o l l e c t i o n 

S i t e S o i l s e r i e s D e p t h and T y p e o f M a t e r i a l M o n u m e n t s 

I H u n t s w i l l e ( 7 7 A ) 0 - 3 6 " 3 6 " - 9 6 " * * * * * y e s 
s a n d y s t r a t i f i e d 

o v e r w a s h l o a m y , s a n d y 

II D i c k i n s o n ( 8 7 B ) 0-36" 3 6 " - 9 6 " yes 
sandy s t r a t i f i e d 

o v e r w a s h loamy, sandy 

III Hun t sv ille (77A) yes 

IV H u n t s v i l l e ( 7 7 A ) 0 - 1 2 " 12 " - 6 0 " 60 " - 9 6 " yes 
sandy silty sandy 
o v e r w a s h 

V H u n t s v i l l e C 7 7 A ) 0-36" 3 6 " - 8 4 " 8 4 " - 9 6 " yes 

sandy silty sandy 
o v e r w a s h 

VI O r i o n ( 4 1 5 ) 0 - 2 4 " 2 4 " - 9 6 " y e s 
Ioamy s i l t y 
o v e r w a s h 

V I I H u n t s v i l l e (77A) 0 - 8 " 8 " - 7 2 " 7 2 " - 9 6 " yes 
Ioamy s i l t y Ioamy 
o v e r w a s h 

V I M H u n t s v i l l e (77A) 0 - 2 4 " 2 4 " - 4 8 " 4 8 " - 9 6 " n o 
s a n d y s i l t y s t r a t i f i e d 

o v e r w a s h s a n d y , s i l t y 

IX. H u n t s v i l l e (77A) 0 - 2 4 " 2 4 " - 6 0 " 6 0 " - 9 6 " n o 
s a n d y s i l t y Ioamy 

o v e r w a s h 

T a b l e 4 7 . P a r t i c l e S i z e , N i t r o g e n C o n t e n t , and 
P h o s p h o r u s C o n t e n t o f S o i l s a t Some M a j o r Bank E r o s i o n S i t e s 

T o t a l T o t a l K j e l d a h l -
[ S i t e Sand S i l t C l a y ammo n i a - N p h o s p h a t e - P n i t r o g e n 

( p e r c e n t ) ( p e r c e n t ) ( p e r c e n t ) (ppm) (ppm) ( p p m ) 

I I 2 1 . 5 5 8 . 8 1 9 . 7 74 1980 766 

V 3 8 . 6 4 2 . 4 1 9 . 0 54 --- 585 

V I 3 1 . 6 . 5 2 . 0 1 6 . 6 - - --- ---

V I I 3 2 . 9 4 9 . 0 1 8 . 1 5 1 3420 608 

VI I I 41 .8 4 3 . 3 1 4 . 9 70 --- 732 

IX 4 8 . 3 3 7 . 3 1 4 . 4 63 --- 795 
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c o v e r e d b y the W i s c o n s i n a n g l a c i e r , the n e a r b y S p o o n 
R i v e r m u s t h a v e c a r r i e d m e l t w a t e r s f r o m the 
W i s c o n s i n a n g l a c i e r a n d c o u l d h a v e d e p o s i t e d t h i s 
m a t e r i a l a l o n g the C o u r t C r e e k f l o o d p l a i n . 

T h e s o i l s a t t h e s e s i t e s w o u l d not b e t y p i c a l o f 
the soil s e r i e s in w h i c h t h e y are i n c l u d e d . B e c a u s e of 
their c l o s e p r o x i m i t y t o C o u r t C r e e k , e a c h soil h a d a 
v a r y i n g a m o u n t o f o v e r w a s h o n the s u r f a c e and t h e r e f o r e 
[ t h e y ] a r e not t y p i c a l o f the n a m e d soil s e r i e s . 

A 4 8 - i n c h s t e e l p i n w a s d r i v e n into e a c h b a n k layer 
f o l l o w i n g the m e t h o d d e s c r i b e d b y J.M. H o o k e ( 1 9 7 9 ) i n h i s p a p e r 
A n A n a l y s i s o f the P r o c e s s e s o f R i v e r B a n k E r o s i o n . S i x - f o o t 
w o o d e n s t a k e s w e r e d r i v e n v e r t i c a l l y i n t o the s t r e a m b e d a n d b a n k 
t o m a r k e a c h p i n p o s i t i o n . T h e l o c a t i o n o f e a c h set o f t h r e e 
p i n s w a s m a r k e d b y a w o o d e n s t a k e p l a c e d 1 5 f e e t f r o m t h e e d g e o f 
the b a n k . B a n k e r o s i o n m e a s u r e m e n t s w e r e m a d e w i t h a s t e e l 
s u r v e y o r ' s t a p e a f t e r e a c h s t o r m . The w e i g h t o f t h e e r o d e d b a n k 
w a s the p r o d u c t of the l e n g t h of the s e c t i o n , the h e i g h t of the 
b a n k , the d e p t h o f e r o s i o n into the b a n k , and a u n i t w e i g h t o f 9 0 
l b s / c u b i c f o o t . S C S p e r s o n n e l f r o m the K n o x C o u n t y s o i l s u r v e y 
s u p p l i e d t h i s u n i t w e i g h t d u r i n g the I n s p e c t i o n o f the e r o d i n g 
b a n k s . 

I n a d d i t i o n , the s e v e n s i t e s w e r e m o n u m e n t e d a n d c r o s s 
s e c t i o n s w e r e e s t a b l i s h e d b y t r a n s i t a n d s t a d i a . C r o s s - s e c t i o n a l 
a r e a s o f e a c h b a n k e r o s i o n s i t e w e r e s u r v e y e d i n M a y a n d O c t o b e r 
o f 1 9 8 2 . A t b a n k e r o s i o n s i t e V , f i v e c r o s s s e c t i o n s w e r e 
s u r v e y e d , s o t h a t the v o l u m e d i s p l a c e m e n t o f t h e e r o d i n g o u t s i d e 
b a n k a s w e l l a s the c o m p l e t e s t r e a m b e d c o u l d b e c a l c u l a t e d . T h e 
n u m b e r o f t o n s o f b a n k soil e r o d e d a t s i t e V , a s c a l c u l a t e d b y 
b o t h the b a n k p i n m e t h o d o f H o o k e and b y t r a n s i t a n d s t a d i a , i s 
a s f o i l o w s : 

H o o k e b a n k p i n s ; o u t s i d e b a n k o n l y - - 1166 

T r a n s i t - s t a d i a ; o u t s i d e b a n k o n l y - - 1398 

T r a n s i t - s t a d i a ; e n t i r e s t r e a m bed - - 1787 

I n J u l y 1 9 8 2 , f l o o d w a t e r s e r o d e d m o r e t h a n 1 1 5 0 t o n s o f soil 
f r o m b a n k e r o s i o n s i t e V d u r i n g o n e s t o r m . T h e J u l y s t o r m s a l s o 
c a u s e d a n e x t e n s i v e u p r o o t i n g o f v e r y l a r g e t r e e s , w h i c h h u n g u p 
o n s a n d b a r s a n d d i v e r t e d m u c h o f the s t r e a m f l o w i n t o s t r e a m 
b a n k s a n d a c r o s s row c r o p f i e l d s . I n a n a t t e m p t t o a s s e s s the 
c o n t r i b u t i o n o f e r o d i n g s t r e a m b a n k s t o the s e d i m e n t b u d g e t o f 
l a r g e s t r e a m s , the a m o u n t s o f bank e r o s i o n f r o m the s e v e n 
m o n u m e n t e d b a n k s i t e s w e r e m e a s u r e d d u r i n g the n e x t t h r e e 
s t o r m s . T h e total a m o u n t o f b a n k soil e r o d e d f r o m all s e v e n 
s i t e s d u r i n g the t h r e e s t o r m s is s h o w n in c o l u m n 4 of t a b l e 4 8 . 
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Table 48. Amount of Sediment and Nutrient Storm Yields 
Eroded from Seven Bank Erosion Sites * 

Type of Storm Storm Amount eroded Percent 
yield date yield from seven yield from 

bank sites eroded banks 

Sediment 12/ 2/82 13387 1391 10.4 
(tons) 12/24/82 13206 639 4.8 

4/ 1/83 33293 2551 7.7 

T. ammonia 1 2 / 2 / 8 2 4569 166.9 3.7 
(lbs.) 12/24/82 3524 76.7 2.2 

4/ 1/83 8470 306.1 3.6 

T. phosphorus 12/ 2/82 37858 7511 19.8 
(lbs.) 12/24/82 29311 3451 11.8 

4/ 1/83 53381 13775 25.8 

* Calculated on a bank soil unit weight of 90 lbs/cu ft with 
an average soil content of 60 ppm ammonia-N and 2700 ppm of 

phosphate-P 
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C h e m i c a l a n a l y s i s o f b a n k s o i l s for total a m m o n i a a n d total 
p h o s p h o r u s p e r m i t t e d the d e t e r m i n a t i o n o f the a m o u n t s o f a m m o n i a 
a n d p h o s p h o r u s e n t e r i n g the s t r e a m w i t h the b a n k soil C c o l u m n 4 , 
t a b l e 4 8 ) . T h e soil s a m p l e s w e r e c o m p o s i t e s o f i n d i v i d u a l soil 
p r o b e s a m p l e s t a k e n o n the v e r t i c a l f r o m the top o f the e r o d i n g 
b a n k b y S C S p e r s o n n e l . A p p r o x i m a t e l y 1 0 g r a m s o f b a n k soil w e r e 
p l a c e d in a liter of d e i o n i z e d w a t e r , so that the s a m p l e s e d i m e n t 
c o n c e n t r a t i o n s w o u l d r e s e m b l e the s e d i m e n t c o n c e n t r a t i o n s a t C 2 
d u r i n g s t o r m e v e n t s . C h e m i c a l a n a l y s e s o f b a n k s o i l s i n s o l u t i o n 
w e r e then p e r f o r m e d in the s a m e m a n n e r as for s t r e a m w a t e r 
s a m p l e s d u r i n g s t o r m e v e n t s . B y c h e m i c a l l y a n a l y z i n g s o i l s and 
f l o o d w a t e r s w i t h the s a m e m e t h o d , the n u t r i e n t c o n t r i b u t i o n o f 
the e r o d e d s o i l s t o the s t r e a m y i e l d c o u l d b e a c c u r a t e l y 
d e t e r m i n e d . 

T h e a m o u n t s o f s u s p e n d e d s e d i m e n t , total a m m o n i a , a n d total 
p h o s p h o r u s l e a v i n g the e n t i r e 6 1 , 7 6 0 - a c r e w a t e r s h e d w e r e 
d e t e r m i n e d b y s a m p l i n g s e g m e n t s o f the r i s i n g a n d f a l l i n g l i m b s 
o f the h y d r o g r a p h a t the C 2 s a m p l i n g b r i d g e . All s t r e a m s a m p l e s 
w e r e t a k e n w i t h a U S G S d e p t h - i n t e g r a t i n g D H - 5 9 s a m p l e r f r o m the 
m i d d l e o f the b r i d g e . For p u r p o s e s o f c o m p a r i s o n , the c h e m i c a l 
c o n c e n t r a t i o n s o f t h e m i d - b r i d g e s a m p l e ( D ) a n d the c h e m i c a l 
c o n c e n t r a t i o n s o f s a m p l e s t a k e n a t six o t h e r m a r k e d i n t e r v a l s 
a c r o s s the b r i d g e a r e g i v e n in t a b l e 4 9 . F r o m 8 to 20 s a m p l e s 
w e r e t a k e n f r o m the m i d d l e o f s a m p l i n g b r i d g e s d u r i n g e a c h s t o r m 
e v e n t . T h e t i m e p e r i o d s w h i c h s a m p l e s r e p r e s e n t w e r e d e t e r m i n e d 
by the r a t e in the r i s e or fall of f l o o d w a t e r s . W h e n the r a t e of 
r i s e o r fall w a s r a p i d , s a m p l e s w e r e t a k e n a s q u i c k l y a s 
p o s s i b l e . I n d i v i d u a l s t r e a m s a m p l e s r e p r e s e n t e d l o n g e r t i m e 
p e r i o d s for the A p r i l 1 s t o r m w h e n M i d d l e C r e e k a n d N o r t h C r e e k 
w e r e a l s o s a m p l e d . 

S e d i m e n t and n u t r i e n t y i e l d s ( l b s ) per s a m p l i n g p e r i o d ( m i n ) 
w e r e d e t e r m i n e d a s the p r o d u c t o f s t r e a m f l o w ( c f s ) , s a m p l e 
c o n c e n t r a t i o n ( m g / l ) , time p e r i o d ( m i n ) a n d a f a c t o r o f 0 . 0 0 3 7 4 7 . 
The s t o r m y i e l d s w e r e the s u m o f the s a m p l i n g p e r i o d y i e l d s . 
S t o r m y i e l d s a r e g i v e n i n t a b l e 4 8 . C o u r t C r e e k s t o r m s e d i m e n t 
y i e l d s a r e s i m i l a r t o t h o s e c a l c u l a t e d b y the U . S . G e o l o g i c a l 
S u r v e y d u r i n g 1981 for I n d i a n C r e e k ( t a b l e 5 0 ) , a 6 8 - s q u a r e - m i l e 
w a t e r s h e d l o c a t e d 2 0 m i l e s f r o m C o u r t C r e e k ( U . S . G e o l o g i c a l 
S u r v e y , 1 9 8 2 ) . 

B a n k e r o s i o n f r o m just s e v e n b a n k e r o s i o n s i t e s r e p r e s e n t s a 
s i g n i f i c a n t p r o p o r t i o n o f the s e d i m e n t , p h o s p h o r u s , and a m m o n i a 
l e a v i n g the e n t i r e w a t e r s h e d a t C 2 . T h e s e s e v e n b a n k e r o s i o n 
s i t e s r e p r e s e n t 0.8 p e r c e n t o f the s t r e a m l e n g t h for C o u r t C r e e k 
and its t h r e e t r i b u t a r i e s . N u m e r o u s u n n a m e d t r i b u t a r i e s i n the 
f l o o d p l a i n s u b w a t e r s h e d s , v i s i b l e o n the t o p o g r a p h i c m a p s i n 
f i g u r e 6 , a l s o h a v e s e v e r e b a n k e r o s i o n s i t e s a s they d e s c e n d 
d o w n the s t e e p v a l l e y b l u f f s o n t o f l o o d p l a i n f i e l d s . G i v e n the 
e x t e n t o f b a n k i n s t a b i l i t y f o u n d d u r i n g s t r e a m s u r v e y s o f C o u r t 
C r e e k a n d its t h r e e t r i b u t a r i e s , t h e s e s e v e n s i t e s a r e not 
e s t i m a t e d to c o n t r i b u t e m o r e than 10 p e r c e n t of the total b a n k 
e r o s i o n o c c u r r i n g d u r i n g m a j o r s t o r m s . 
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Table 49. Stream Station C2 Cross Section Samples, 
December 2, 1982 

Analysis A B C D E F G 
(mg/l) 

Sediment 6620 7230 6970 6780 7050 6860 6650 

T. phosphorus 7.78 8.73 9.14 8.58 9.32 8.84 8.77 

T. ammonia 0.80 0.82 0.86 0.77 0.94 0.78 0.88 

Table 50. 1981 Indian Creek Daily Sediment Yields 

Peak flow Sediment 
Date (cfs) yield (tons) 

April 14 1600 31 ,100 

June 13 1280 12,800 

June 24 1150 18,300 

August 8 1650 10,800 

August 15 2200 24,900 
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S i n c e e r o d e d b a n k soil f r o m o n l y s e v e n s i t e s r e p r e s e n t s 5 t o 
10 p e r c e n t of the s e d i m e n t y i e l d in a 6 1 , 7 6 0 - a c r e w a t e r s h e d , b a n k 
e r o s i o n w o u l d r e a s o n a b l y r e p r e s e n t a t least 5 0 p e r c e n t o f the 
s e d i m e n t y i e l d f r o m the e n t i r e w a t e r s h e d . H o w e v e r , t h e h i g h 
p e r c e n t a g e o f e r o d e d b a n k soil i n t r o d u c e d i n t o the s t r e a m d o e s 
not i n d i c a t e that b a n k e r o s i o n is the o n l y s o u r c e of s e d i m e n t in 
the w a t e r s h e d , o n l y that the p r o c e s s o f s e d i m e n t a t i o n i s 
o c c u r r i n g a s the s t r e a m s o v e r f l o w t h e i r b a n k s o n t o the 
f l o o d p l a i n . D e c r e a s e s i n a n n u a l s e d i m e n t y i e l d i n the larger 
f l o o d p l a i n s u b w a t e r s h e d s w e r e i n d i c a t i o n s o f the s e d i m e n t a t i o n 
p r o c e s s . O b s e r v a t i o n s o f s a n d d e p o s i t s o n s t r e a m b o r d e r r e g i o n s 
a n d s i l t i n f l o o d p l a i n row c r o p f i e l d s w e r e a l w a y s m a d e a f t e r 
o v e r b a n k s t r e a m f l o w s , just a s d e p o s i t s o f s i l t w e r e v i s i b l e i n 
r o a d s i d e d i t c h e s a l o n g row c r o p f i e l d s i n the u p l a n d p l a i n . 

As a r e s u l t of c h e m i c a l a n a l y s e s of the e r o d i n g s t r e a m b a n k 
s o i l s , the c o n t r i b u t i o n o f b a n k e r o s i o n t o t h e total a m m o n i a a n d 
total p h o s p h o r u s s t r e a m y i e l d s c o u l d b e d e t e r m i n e d . T h i s 
c o n t r i b u t i o n is i l l u s t r a t e d in t a b l e 4 8 . If t h e s e v e n m o n i t o r e d 
b a n k e r o s i o n s i t e s r e p r e s e n t 1 0 p e r c e n t o f the b a n k e r o s i o n i n 
the w a t e r s h e d , b a n k e r o s i o n w i l l c o n t r i b u t e 2 0 t o 3 5 p e r c e n t o f 
the t o t a l a m m o n i a y i e l d . T h e s t o r m y i e l d o f total p h o s p h o r u s 
f r o m o n l y s e v e n b a n k e r o s i o n s i t e s w a s a t least 1 2 p e r c e n t o f the 
total p h o s p h a t e y i e l d a t C 2 . The e s t i m a t e d a n n u a l s e d i m e n t a n d 
total p h o s p h a t e s t r e a m y i e l d s f r o m the C o u r t C r e e k f l o o d p l a i n 
s u b w a t e r s h e d s ( t a b l e 4 4 ) a l s o i n d i c a t e d a l a r g e c o n t r i b u t i o n o f 
s e d i m e n t and total p h o s p h a t e f r o m t h e s e s u b w a t e r s h e d s . 

D I S C U S S I O N 

T h e four s t r e a m b a s i n s i n the C o u r t C r e e k w a t e r s h e d w e r e 
d i v i d e d into 1 6 s u b w a t e r s h e d s , w h i c h r e p r e s e n t the t r a n s i t i o n 
b e t w e e n the u p l a n d p r a i r i e l a n d f o r m s and a l l u v i a l f l o o d p l a i n 
l a n d f o r m s of F e h r e n b a c h e r et a l . ( 1 9 7 7 ) . T h e h i g h e s t r a t e s of 
s u r f a c e w a t e r r u n o f f r e s u l t e d f r o m the s t e e p v a l l e y b l u f f s 
a s s o c i a t e d w i t h the f l o o d p l a i n s u b w a t e r s h e d s . D u r i n g two y e a r s 
( 1 9 8 1 a n d 1 9 8 2 ) w i t h a n a b o v e a v e r a g e n u m b e r o f h i g h i n t e n s i t y 
rain e v e n t s , the a m o u n t s o f s e d i m e n t and n u t r i e n t s e n t e r i n g 
w a t e r s h e d s t r e a m s d u r i n g h i g h s t r e a m f l o w e v e n t s w e r e m e a s u r e d . 
I n e a c h s t r e a m b a s i n o f the C o u r t C r e e k w a t e r s h e d , r u n o f f f r o m 
f l o o d p l a i n s u b w a t e r s h e d s w a s f o u n d t o d e l i v e r m a j o r a m o u n t s o f 
s e d i m e n t , total p h o s p h a t e , total a m m o n i a , a n d K j e l d a h l - n i t r o g e n 
to the s t r e a m . 

H i g h v e l o c i t y s t r e a m f l o w s w e r e f o u n d t o e r o d e s t r e a m b a n k s 
into f l o o d p l a i n row c r o p f i e l d s and t o d e l i v e r m a j o r a m o u n t s o f 
s e d i m e n t a n d n u t r i e n t s t o C o u r t C r e e k . T h e s e b a n k e r o s i o n s i t e s 
w e r e f o u n d o n c h a n n e l i z e d s t r e a m s e g m e n t s w i t h o u t r i p a r i a n 
v e g e t a t i o n . O v e r b a n k s t r e a m f l o w s w o u l d f l o w a l o n g f o r m e r s t r e a m 
c h a n n e l s i n row c r o p f i e l d s . W h e r e s t r e a m f l o w s w e r e r a p i d , 
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e r o s i o n o n the s t r e a m b a n k and i n t o the f l o o d p l a i n f i e l d s w a s 
s e v e r e . W h e r e f l o o d w a t e r s w o u l d s l o w , s e d i m e n t a t i o n w o u l d 
o c c u r . 

T h e e x t e n t of c h a n n e l m o d i f i c a t i o n in the f l o o d p l a i n 
s u b w a t e r s h e d s is d e t a i l e d in t a b l e 51 a n d in a e r i a l p h o t o g r a p h s 
( f i g u r e s 2 8 t h r o u g h 3 3 ) . The c o n v e n t i o n a l and g e n e r a l l y a c c e p t e d 
a s s u m p t i o n i s that a r t i f i c i a l s t r a i g h t e n i n g , w h i c h i n c r e a s e s the 
c h a n n e l s l o p e of a s t r e a m , c a u s e s an i n c r e a s e in the v e l o c i t y of 
the w a t e r ( K e l l e r , 1 9 7 6 ) . The f a s t e r w a t e r then f a c i l i t a t e s 
e r o s i o n o f the s t r e a m bed and b a n k s , i n c r e a s i n g the s e d i m e n t 
c o n c e n t r a t i o n until a n e w b a l a n c e is e s t a b l i s h e d b e t w e e n the load 
i m p o s e d ( s e d i m e n t c o n c e n t r a t i o n ) a n d w o r k d o n e t o e r o d e , 
t r a n s p o r t , and d e p o s i t s e d i m e n t . 

S t r e a m e q u i l i b r i u m c o n d i t i o n s o f n a t u r a l c h a n n e l s h a v e 
d e v e l o p e d in r e s p o n s e to w a t e r d i s c h a r g e r e g i m e s that are a 
f u n c t i o n o f the c h a r a c t e r i s t i c p r e c i p i t a t i o n r e g i m e o f the 
w a t e r s h e d , w a t e r s h e d v e g e t a t i o n , and o t h e r f a c t o r s i n f l u e n c i n g 
the p r o p o r t i o n of p r e c i p i t a t i o n that r u n s off and e n t e r s the 
s t r e a m . D r a i n a g e m o d i f i c a t i o n s and c h a n g e s in land use lead to 
a l t e r e d d i s c h a r g e r e g i m e s and s e d i m e n t l o a d s , and c o n s e q u e n t l y t o 
c h a n g e s in c h a n n e l c h a r a c t e r i s t i c s . In o t h e r w o r d s , the s t r e a m 
is c h a n g e d f r o m a s y s t e m of l o n g - t e r m e q u i l i b r i u m to o n e of 
s h o r t - t e r m i n s t a b i l i t y . C h a n n e l i z a t i o n a d d s t o the i n s t a b i l i t y 
b y f u r t h e r m a n i p u l a t i n g h y d r a u l i c v a r i a b l e s s o that w h a t e v e r 
s t a b i l i t y the s y s t e m p o s s e s s e d i s d e s t r o y e d . 

L a n d o w n e r s h a v e m o d i f i e d s t r e a m s t o i m p r o v e d r a i n a g e o f the 
land s u r f a c e and t o r e d u c e b a n k e r o s i o n and o t h e r b a n k 
i n s t a b i l i t i e s s t i m u l a t e d b y the m o d i f i c a t i o n o f the land s u r f a c e 
w i t h the a d v e n t o f a g r i c u l t u r e and u r b a n d e v e l o p m e n t . M a n y 
l a n d o w n e r s b e l i e v e s t r e a m m e a n d e r s are the c a u s e o f b a n k e r o s i o n 
a n d " s t r a i g h t e n e d " s t r e a m s w i l l not e r o d e . H o w e v e r , the 
i n c r e a s e d v e l o c i t y o f s u r f a c e r u n o f f c a u s e s e v e n g r e a t e r e r o s i o n , 
p a r t i c u l a r l y w h e n s t r e a m b a n k s a r e not s t a b i l i z e d . K a r r and 
S c h l o s s e r ( 1 9 8 1 ) s t a t e that t h e s e c h a n n e l i z a t i o n a c t i v i t i e s 
c r e a t e m o r e i n s t a b i l i t i e s i n the a q u a t i c e n v i r o n m e n t w h i c h r e s u l t 
i n : 

1 ) R a p i d r u n o f f , c a u s i n g d r a s t i c f l u c t u a t i o n s i n the w a t e r 
l e v e l s o f s t r e a m s . T h e s e i n c l u d e f l o o d s d u r i n g h e a v y r a i n s a n d 
n e a r l y s t a g n a n t c o n d i t i o n s d u r i n g dry p e r i o d s . T h e s e c o n d i t i o n s 
w e r e o b s e r v e d o n C o u r t C r e e k . The p r i m a r y c o m p l a i n t o f f l o o d p l a i n 
r o w c r o p l a n d o w n e r s is a b o u t f l o o d d a m a g e s c a u s e d by h i g h 
v e l o c i t y r u n o f f m o v i n g a c r o s s row c r o p f i e l d s , not a b o u t 
s u b m e r g e n c e o f c r o p s . 

2) L o s s of large v o l u m e s of n u t r i e n t s and s e d i m e n t f r o m 
t e r r e s t r i a l e c o s y s t e m s t o a q u a t i c e c o s y s t e m s . T h e s e c o n d i t i o n s 
w e r e o b s e r v e d o n C o u r t C r e e k . 

3 ) I n c r e a s e d f l u c t u a t i o n s i n s t r e a m t e m p e r a t u r e . 
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Table 51. Stream Length Reductions between 1940 and 1979 

Stream Stream length (ft) Percent stream 
segment 1940 1979 length change 

C2 to C3 10,925 9,225 -16% 

C3 to C4 8,650 7,725 -1 1% 

C4 to North Creek 10,250 8,125 -21% 

N1 to N2 8,775 8,375 - 5 % 

N2 to N3 8,625 6.475 - 2 5 % 

N3 to N4 8,890 7,675 - 1 4 % 

M1 to M3 17,250 16,000 - 7 % 

M3 to M5 12, 800 1 1 ,900 - 7 % 
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Figure 30. Locations of two major bank erosion sites on Court Creek between stations C4 and C6 
(Dashed line represents the channel of the stream in 1940 that has subsequently been modified) 



Figure 31. Channel modifications along North Creek between stations N1 and N2 
(Dashed line represents the channel of the stream in 1940 

that has subsequently been modified) 
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Figure 32. Channel modifications along North Creek between stations N2 and N3 
(Dashed line represents the channel of the stream in 1940 

that has subsequently been modified) 
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Figure 33. Channel modifications along North Creek between stations N3 and N4 
(Dashed line represents the channel of the stream in 1940 

that has subsequently been modified) 
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4) Increased stream bank erosion as the stream attempts to 
re-establish its equilibrium by forming pools, riffles, and 
meanders. These conditions were observed in Court Creek. 

5) Decreased diversity and stability in the biotic component 
of the aquatic ecosystem due to the less stable environment. 
These conditions were observed in Court Creek by the Illinois 
Department of Conservation during the fish survey of Court Creek 
streams (Roseboom et al., 1983). Because deposition of fine sands 
covered instream fish habitat and decreased normal stream water 
depths, the lower sections of Court Creek contained few small 
gamefish when upstream sections contained small mouth bass up to 
2.7 lbs. Eroding bank soils contained a substantial amount of 
fine sand (table 4 7 ) , especially in the lowest strata of sand and 
gravel. 

In Illinois and other midwestern states, the extent and 
severity of the impact of bank erosion on water quality has only 
recently been discerned. Evans and Schnepper (1977) estimated 
that over 40 percent of the sediment in Spoon River in western 
Illinois resulted from bank erosion Leedy (1979) estimated that 
over 50 percent of the annual sediment yield of Illinois streams 
resulted from stream bed erosion. Using stream cross-sectional 
data, Lee et al. (1982) estimated that 50 percent of the 
sediment yield from the Blue Creek watershed in western Illinois 
came from the eroding stream bed. Through the use of an approved 
SCS field survey technique, Davenport (1983) estimated that only 
a small percentage of the sediment yield from the Blue Creek 
watershed resulted from bank erosion. Vagt (1982) estimated that 
50 percent of the annual sediment yield in northern Illinois 
streams resulted from bank erosion. Hamlett et al. (1982) 
estimated that stream channel contributions of sediment to an 
lowa stream represent between 25 and 50 percent of stream 
sediment yield. Sharpley and Syers (1979) found that stream bank 
erosion and resuspension of stream sediment contributed the major 
portion of annual sediment and phosphate stream yields. 

Wilkin and Hebel (1982) estimated that only a small fraction 
of soil eroded from upland row crop fields actually reached an 
Illinois stream. The vast majority of instream sediment resulted 
from floodplain and valley bluff erosion. Only one very broad 
row-cropped floodplain with pooled floodwaters had evidence of 
sediment deposition (similar to the C4 subwatershed). However, 
forested floodplain areas had very strong evidence of 
deposition. The forested floodplain had sedimentation rates of 
10 to 20 tons per acre per year. Unfortunately most floodplain 
areas were row-cropped with no forested areas positioned to 
decrease sediment levels in runoff. The active floodplain row 
crop areas had estimated erosion rates of 15 to 60 tons per acre 
pe r y ea r . 
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W A T E R S H E D M A N A G E M E N T P L A N 

S t r e a m q u a l i t y i n the C o u r t C r e e k w a t e r s h e d i s d e t e r m i n e d 
for the m o s t p a r t b y h i g h - v e l o c i t y s u r f a c e w a t e r r u n o f f f r o m the 
s t e e p b l u f f s e r o d i n g into p r i m e f a r m l a n d o n f l o o d p l a i n s o i l s 
C f i g u r e 3 4 ) . S u c h h i g h - v e l o c i t y f l o w s e r o d e the s t r e a m c h a n n e l 
into f l o o d p l a i n f i e l d s a n d s c o u r f i e l d s u r f a c e s d u r i n g o v e r b a n k 
f l o w s ( f i g u r e 3 5 ) . I n a d d i t i o n n u t r i e n t s a n d s e d i m e n t f r o m t h e 
s t e e p b l u f f s a r e t r a n s p o r t e d i n the r u n o f f . R e p e a t e d s m a l l - s c a l e 
s t r e a m c h a n n e l i z a t i o n s t h r o u g h o u t the f l o o d p l a i n s u b w a t e r s h e d s 
r e p r e s e n t the e f f o r t s o f f a r m e r s t o d i v e r t f l o o d w a t e r s f r o m 
e r o d i n g f l o o d p l a i n r o w c r o p f i e l d s . T h e c o m b i n e d e f f e c t o f m a n y 
s m a l l - s c a l e c h a n n e l i z a t i o n e f f o r t s i s the u n s t a b l e s t r e a m s y s t e m 
n o w p r e s e n t i n the f l o o d p l a i n . U n s t a b l e s t r e a m b e d s h a v e b e e n 
e r o d i n g t h r o u g h r o w c r o p f i e l d s b e c a u s e o f the e v e n h i g h e r r a t e 
o f f l o w ( e n e r g y ) c r e a t e d b y s h o r t e n i n g the s t r e a m l e n g t h . T h i s 
i s e v i d e n t f r o m a c o m p a r i s o n o f 1 9 4 0 a n d 1 9 7 9 a e r i a l p h o t o g r a p h s 
( f i g u r e 2 8 ) . T h e 1 9 4 0 s t r e a m c h a n n e l m e a n d e r a t b a n k e r o s i o n s i t e 
V w a s r e m o v e d d u r i n g the 1 9 4 0 ' s to f o r m a r e l a t i v e l y s t r a i g h t 
c h a n n e l f r o m b a n k e r o s i o n s i t e V t o b a n k e r o s i o n s i t e I I I . B y 
1 9 7 9 t h r e e b a n k e r o s i o n s i t e s ( I I I , IV, a n d V ) had b e e n cut i n t o 
r o w c r o p f i e l d s a s the s t r e a m bed b e g a n t o a s s u m e a m e a n d e r i n g 
f o r m . N o t e the i n c r e a s e o f row c r o p f i e l d s i z e r e s u l t i n g f r o m 
the r e m o v a l of the 1 9 4 0 s t r e a m m e a n d e r . A l s o n o t e the loss of a 
s i m i l a r s i z e d r o w c r o p f i e l d a t b a n k e r o s i o n s i t e III b e t w e e n 
1 9 4 0 a n d 1 9 7 9 . S i n c e 1 9 4 0 , b a n k e r o s i o n s i t e III h a s c o n t r i b u t e d 
a n a v e r a g e o f 2 0 0 0 t o n s o f r o w c r o p soil a n n u a l l y . 

In 1 9 8 2 , o v e r 1,150 t o n s of p r i m e row c r o p soil e n t e r e d the 
s t r e a m f r o m b a n k e r o s i o n s i t e V d u r i n g o n e s t o r m . S i n c e 3 0 , 0 0 0 
t o 4 0 , 0 0 0 t o n s o f soil w i l l p a s s f r o m the e n t i r e 6 1 , 7 6 0 - a c r e 
w a t e r s h e d d u r i n g a l a r g e r a i n s t o r m ( t a b l e 4 8 ) , t h e s e b a n k s i t e s 
a r e m a j o r c o n t r i b u t o r s o f s e d i m e n t d u r i n g p e r i o d s o f f l o o d i n g . 
I n t h i s s t r e a m s e g m e n t , b o t h d o w n s t r e a m f i e l d s and the f i e l d s 
a l o n g the s t r a i g h t e n e d s t r e a m s e g m e n t a r e e r o d i n g r a p i d l y . T h i s 
e f f e c t i s i m p o r t a n t b e c a u s e c h a n n e l i z a t i o n i s r e g a r d e d b y m a n y 
l a n d o w n e r s a n d a g e n c i e s a s a m a j o r m e t h o d o f p r e v e n t i n g b a n k 
e r o s i o n into f l o o d p l a i n r o w c r o p f i e l d s . E f f e c t s o f s t r e a m 
c h a n n e l i z a t i o n o n s t r e a m a n d f l o o d p l a i n e r o s i o n h a v e b e e n 
s u m m a r i z e d b y K e l l e r ( 1 9 7 6 ) a n d a l s o A p m a n n and O t i s ( 1 9 6 5 ) . 
L e e d y ( 1 9 7 9 ) a n d V a g t ( 1 9 8 2 ) h a v e d e s c r i b e d i n c r e a s e d s t r e a m 
c h a n n e l e r o s i o n o f I l l i n o i s s t r e a m s r e s u l t i n g f r o m i n c r e a s e d 
r a t e s o f w a t e r s h e d d r a i n a g e f r o m a g r i c u l t u r a l land d e v e l o p m e n t . 

In K n o x C o u n t y , the f l o o d p l a i n s of s t r e a m s no l o n g e r s e r v e 
o n l y a s the s e d i m e n t a t i o n b a s i n s d e s c r i b e d b y F e h r e n b a c h e r e t 
a l . ( 1 9 7 7 ) ; i n s t e a d , the f l o o d p l a i n s h a v e b e c o m e p r i m a r y s o u r c e s 
o f s t r e a m s e d i m e n t . W i l k i n a n d H e b e l ( 1 9 8 2 ) and J a c k s o n a n d 
W i l k i n ( 1 9 8 0 ) h a v e i d e n t i f i e d the a c t i v e f l o o d p l a i n a s the 
p r i n c i p a l s o u r c e o f i n s t r e a m s e d i m e n t and n u t r i e n t s . 
F e h r e n b a c h e r e t a l . s t a t e that the f l o o d p l a i n s w e r e f o r e s t e d 
b o t t o m l a n d d u r i n g the t h o u s a n d s o f y e a r s o f a l l u v i a l soil 
d e v e l o p m e n t f r o m s e d i m e n t a t i o n . W i l k i n a n d H e b e l f o u n d 
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Figure 34. Runoff from steep valley bluffs 
causes high-velocity floods in floodplain subwatersheds 

Figure 35. Floodwaters flow across floodplain row crops 
to reenter Court Creek 
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s e d i m e n t a t i o n o c c u r r i n g i n f o r e s t e d f l o o d p l a i n s a n d f o r e s t e d 
s t r e a m b o r d e r b l u f f s . T h e s e c o n c l u s i o n s led t o d e v e l o p m e n t o f a 
p o s s i b l e n o n - s t r u c t u r a l a p p r o a c h t o r e d u c e f l o o d p l a i n e r o s i o n b y 
r e d u c i n g the r a t e o f r u n o f f i n C o u r t C r e e k f l o o d p l a i n s . 

S e d i m e n t a n d n u t r i e n t s a r e s i g n i f i c a n t w a t e r p o l l u t a n t s o n l y 
w h e n the v e l o c i t y o f r u n o f f w a t e r s c a n t r a n s p o r t t h e m t o s t r e a m 
o r lake l o c a t i o n s i n s u f f i c i e n t q u a n t i t i e s t o d a m a g e w a t e r 
q u a l i t y a n d a q u a t i c i n h a b i t a n t s b y t h e i r p r e s e n c e . E r o s i o n , 
s e d i m e n t a t i o n , a n d e u t r o p h i c a t ion a r e n a t u r a l p r o c e s s e s w h e n t h a t 
d e l i v e r y r a t e i s s l o w . O f s p e c i a l s i g n i f i c a n c e t h e n i s t h e r a p i d 
r a t e o f b a n k e r o s i o n i n t o f l o o d p l a i n s o i l s , w h i c h h a d d e v e l o p e d 
f r o m t h e p r o c e s s o f s e d i m e n t a t i o n o v e r t h o u s a n d s o f y e a r s . 

T h e C o u r t C r e e k w a t e r s h e d m a n a g e m e n t p r o g r a m i s a w a t e r 
m a n a g e m e n t p r o g r a m w h i c h p r o p o s e s t o s l o w h i g h - v e l o c i t y s u r f a c e 
r u n o f f a c r o s s the land s u r f a c e a n d i n w a t e r w a y s o n ( 1 ) t h e s t e e p 
v a l l e y b l u f f s a n d ( 2 ) t h e flat f l o o d p l a i n s . R a p i d s u r f a c e r u n o f f 
f r o m r o w c r o p , p a s t u r e , a n d w o o d l a n d o n the s t e e p v a l l e y b l u f f s 
c o m b i n e s t o c r e a t e f l o o d d a m a g e s t o p r i m e f a r m l a n d a n d s t r e a m 
r e s o u r c e s i n t h e f l o o d p l a i n . C o n s e q u e n t l y , e f f e c t i v e w a t e r s h e d 
m a n a g e m e n t p r o g r a m s c o m b i n e t h e e f f o r t s o f l o c a l , s t a t e , a n d 
f e d e r a l a g e n c i e s m a n d a t e d t o p r o t e c t a g r i c u l t u r a l l a n d s , r e d u c e 
f l o o d d a m a g e s , r e g u l a t e s t r e a m m o d i f i c a t i o n s , a n d e n h a n c e a q u a t i c 
and r i p a r i a n r e s o u r c e s . T h e d e v e l o p m e n t o f m u l t i p u r p o s e 
t e c h n i q u e s , w h i c h ( 1 ) r e d u c e the rate o f s u r f a c e w a t e r r u n o f f , 
( 2 ) r e d u c e o n - s i t e a n d o f f - s i t e e r o s i o n d a m a g e s i n f l o o d p l a i n 
s u b w a t e r s h e d s , a n d ( 3 ) i n c r e a s e w i l d l i f e h a b i t a t a l o n g t h e 
b o r d e r s o f the i n t e n s e l y c u l t i v a t e d u p l a n d p r a i r i e s a n d 
f l o o d p l a i n s , a r e the f i r s t s t e p s in d e v e l o p i n g a n o n - p o i n t 
s o l u t i o n t o n o n - p o i n t p o l l u t i o n . 

T h e I l l i n o i s S t a t e W a t e r P l a n ( I l l i n o i s S t a t e W a t e r P l a n 
T a s k F o r c e , 1 9 8 4 ) h a s d e t e r m i n e d that e r o s i o n a n d s e d i m e n t 
c o n t r o l , f l o o d d a m a g e m i t i g a t i o n , a n d a q u a t i c a n d r i p a r i a n 
h a b i t a t a r e c r i t i c a l w a t e r r e s o u r c e i s s u e s t o I l l i n o i s 
r e s i d e n t s . L e a d I l l i n o i s a g e n c i e s for e a c h c r i t i c a l i s s u e a r e 
the I l l i n o i s D e p a r t m e n t o f A g r i c u l t u r e C e r o s i o n a n d s e d i m e n t 
c o n t r o l ) , the I l l i n o i s D e p a r t m e n t o f T r a n s p o r t a t i o n - D i v i s i o n o f 
W a t e r R e s o u r c e s ( f l o o d d a m a g e m i t i g a t i o n ) , a n d I l l i n o i s 
D e p a r t m e n t o f C o n s e r v a t i o n ( a q u a t i c a n d r i p a r i a n h a b i t a t ) . T h e 
S t a t e W a t e r P l a n d e s c r i b e s the u n q u a n t i f i e d link b e t w e e n soil 
e r o s i o n a n d w a t e r q u a l i t y a s a d i f f i c u l t y i n a s s e s s i n g t h e 
i m p r o v e m e n t o f w a t e r q u a l i t y b y e r o s i o n c o n t r o l m e t h o d o l o g y . T h e 
C o u r t C r e e k s t u d y w a s d e s i g n e d t o q u a n t i f y t h e l i n k s b e t w e e n 
w a t e r q u a l i t y a n d soil e r o s i o n i n w a t e r s h e d s w i t h h i g h - v e l o c i t y 
r u n o f f i n f l o o d p l a i n s t r e a m s . S u c h w a t e r s h e d s a r e c o m m o n i n the 
I l l i n o i s R i v e r b a s i n . 

I n the I l l i n o i s S t a t e W a t e r P l a n ( I l l i n o i s S t a t e W a t e r P l a n 
T a s k F o r c e , 1 9 8 4 ) , the D i v i s i o n o f W a t e r R e s o u r c e s s t a t e s that 
f l o o d d a m a g e m i t i g a t i o n r e q u i r e s a v i g o r o u s p r o g r a m o f s t r u c t u r a l 
and n o n - s t r u c t u r a l m e a s u r e s at all l e v e l s of g o v e r n m e n t . In 
o r d e r t o b e e c o n o m i c a l l y f e a s i b l e for local l a n d o w n e r s a n d 
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government a g e n c i e s , efforts to reduce the rate of s u r f a c e runoff 
in the Court Creek w a t e r s h e d will require n o n - s t r u c t u r a l land 
treatment with limited structural e x p e n d i t u r e s . 

Slowing the Rate of Runoff from Steep Valley Bluffs 

Runoff from p a s t u r e l a n d s in the steeply sloping valley 
bluffs could be slowed by c o n v e r t i n g p a s t u r e s to w o o d l a n d s , w h i c h 
would have high e c o n o m i c v a l u e . Even contour p l a n t i n g s of dense 
h e r b a c e o u s v e g e t a t i o n Cas hill p r a i r i e g r a s s e s ) around the base 
of slopes (figure 34) would slow surface r u n o f f . Through a 1985 
ACP Special P r o j e c t , agricultural a g e n c i e s offer landowners cost 
sharing for p r a c t i c e s to convert row crops and p a s t u r e s to 
permanent v e g e t a t i v e cover and also to plant t r e e s . 
( D e s c r i p t i o n s of ACP Special P r o j e c t s and other financial aid 
p r o g r a m s a v a i l a b l e through county o f f i c e s of state and federal 
a g e n c i e s are included later in this r e p o r t . ) Other ACP land 
p r a c t i c e s such as no-till corn planting and terraces are 
e f f e c t i v e m e a s u r e s for those row crop areas along the valley 
b l u f f s . 

An SCS p r o g r a m , " Plant M a t e r i a l s for C o n s e r v a t i o n , " p r o v i d e s 
shrubs and trees for field testing at d e m o n s t r a t i o n s i t e s . 
L a r g e - s c a l e p r o d u c t i o n is conducted by c o o p e r a t i n g commercial 
p r o d u c e r s in c o n j u n c t i o n with Soil C o n s e r v a t i o n D i s t r i c t s , State 
A g r i c u l t u r a l E x p e r i m e n t S t a t i o n s , and other a g e n c i e s . Over 150 
v a r i e t i e s of g r a s s e s , legumes, s h r u b s , and trees are readily 
a v a i l a b l e for c o n s e r v a t i o n p u r p o s e s such as s t r e a m bank 
p r o t e c t i o n , s u r f a c e - m i n e d land r e c l a m a t i o n , w i l d l i f e food and 
c o v e r , and b e a u t i f i c a t i o n . State and federal a g e n c i e s and 
c o o p e r a t o r s in c o n s e r v a t i o n d i s t r i c t s are e l i g i b l e for plant 
field testing. 

The D e p a r t m e n t of C o n s e r v a t i o n also has a p r o g r a m of 
p r o v i d i n g tree planting stock at low cost for the p r o m o t i o n of 
forestry p r o g r a m s . In Illinois, this p r o g r a m makes s e e d l i n g s 
a v a i l a b l e at reasonable price (cost or b e l o w ) for use on the 
almost 2,000,000 acres of idle, o p e n , submarginal state and 
private lands needing revegetation to p r o d u c e forest p r o d u c t s , 
w i l d l i f e h a b i t a t , and land s t a b i l i z a t i o n , thereby e n h a n c i n g 
w a t e r s h e d and e n v i r o n m e n t a l v a l u e s . Order b l a n k s are a v a i l a b l e 
from local o f f i c e s of the Department of C o n s e r v a t i o n or the S C S . 

The Illinois D e p a r t m e n t of C o n s e r v a t i o n p r o m o t e s a W i l d l i f e 
Habitat D e v e l o p m e n t P r o g r a m , which p r o v i d e s technical a s s i s t a n c e 
to p r o m o t e the d e v e l o p m e n t and improvement of w i l d l i f e h a b i t a t s . 
The p r o g r a m focuses on individual p r i v a t e farms and is 
c o o r d i n a t e d with the Illinois D e p a r t m e n t of A g r i c u l t u r e soil 
c o n s e r v a t i o n and w a t e r s h e d development p r o g r a m s . Any soil and 
water c o n s e r v a t i o n district is e l i g i b l e . 

Rains ( 1 9 7 7 ) has described the e f f e c t i v e n e s s of low-cost 
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b r u s h d a m s t o s l o w g u l l y r u n o f f , i n c r e a s e s e d i m e n t a t i o n , a n d 
c r e a t e f a v o r a b l e t r e e p l a n t i n g s i t e s . I n the h i g h l y e r o s i v e 
l o e s s s o i l s i n the Y a z o o R i v e r w a t e r s h e d , b r u s h d a m c o n s t r u c t i o n 
c o s t s r a n g e d f r o m $ 4 5 t o S 1 3 5 per a c r e . T r e e s e e d l i n g s p l a n t e d 
b e h i n d b r u s h d a m s g r e w 2 7 p e r c e n t m o r e than s e e d l i n g s p l a n t e d i n 
the s u r r o u n d i n g l a n d s c a p e . T h e h i g h e r i n i t i a l c o s t o f p r e p a r i n g 
a b r u s h d a m is o f t e n o f f s e t by s a v i n g s on r e p l a n t i n g . O v e r 
8 0 0 , 0 0 0 d a m s w e r e c o n s t r u c t e d . 

T h e c o n s t r u c t i o n o f s m a l l l o w - c o s t w a t e r i m p o u n d m e n t s a n d 
s h a l l o w w a t e r a r e a s for w i l d l i f e i n g u l l i e s d r a i n i n g the s t e e p 
b o r d e r l a n d s w o u l d not r e q u i r e p r i m e f a r m l a n d i n the f l o o d p l a i n . 
T h e s e i m p o u n d m e n t s w o u l d a l s o s l o w the rate o f r u n o f f and c r e a t e 
w e t l a n d g a m e h a b i t a t . D e n s e v e g e t a t i v e g r o w t h ( e s p e c i a l l y w o o d y 
v e g e t a t i o n ) s h o u l d b e e n c o u r a g e d a b o v e and b e l o w the i m p o u n d m e n t s 
s o t h a t r e s i s t a n c e t o h i g h v e l o c i t y f l o w s c o n t i n u e s e v e n a f t e r 
the i m p o u n d m e n t s fill w i t h s e d i m e n t . S u c h p r a c t i c e s a r e 
a v a i l a b l e for the C o u r t C r e e k w a t e r s h e d t h r o u g h the 1985 A C P 
S p e c i a l P r o j e c t . 

T h e e f f e c t i v e n e s s o f n o n - s t r u c t u r a l a n d l i m i t e d - s c a l e 
s t r u c t u r a l t e c h n i q u e s o n s u r f a c e r u n o f f f r o m s t e e p v a l l e y b l u f f s 
s h o u l d b e d e t e r m i n e d o n s m a l l - s c a l e p i l o t p r o j e c t a r e a s s u c h a s 
the M 1 s u b w a t e r s h e d o r the S 2 s u b w a t e r s h e d . T h e s e s u b w a t e r s h e d s 
c o n t r i b u t e a d i s p r o p o r t i o n a t e a m o u n t o f s t r e a m f l o w a n d i n s t r e a m 
c o n s t i t u e n t y i e l d s t o M i d d l e C r e e k and S u g a r C r e e k . B o t h 
s u b w a t e r s h e d s h a v e e x c e l l e n t l o c a t i o n s for s t r e a m f l o w g a g i n g 
s t a t i o n s u p s t r e a m a n d d o w n s t r e a m . B o t h s u b w a t e r s h e d s d e f i n e the 
f l o o d p l a i n land u s e e f f e c t s o n s t r e a m q u a l i t y a n d b o t h h a v e 
l i m i t e d a r e a s s o that p i l o t s t u d i e s a r e p r a c t i c a l . T h e 
e f f e c t i v e n e s s o f l i m i t e d s t r u c t u r a l a n d n o n - s t r u c t u r a l p r a c t i c e s 
s h o u l d b e d e t e r m i n e d b y l a n d o w n e r s a n d s p e c i a l i s t s f r o m the a r e a s 
o f a g r i c u l t u r e , h y d r o l o g y , w a t e r q u a l i t y , a n d a q u a t i c r e s o u r c e s . 

S l o w i n g the R a t e o f S u r f a c e R u n o f f i n the F l o o d p l a i n 

A s u r v e y of f l o o d p l a i n l a n d o w n e r s f o u n d that m o r e d a m a g e 
c o m p l a i n t s r e s u l t e d f r o m h i g h - v e l o c i t y f l o o d w a t e r t h r o u g h row 
c r o p f i e l d s than f r o m s u b m e r g e n c e o f c r o p s . E v e n o n f l o o d p l a i n 
row c r o p s d o w n s t r e a m o f s t r e a m s t a t i o n C 2 , l a n d o w n e r s s u s t a i n e d 
m o r e d a m a g e f r o m h i g h - v e l o c i t y C o u r t C r e e k f l o o d w a t e r s than f r o m 
s u b m e r g e n c e b y the b a c k w a t e r s o f the S p o o n R i v e r . H y d r o g r a p h s o f 
i n t e n s e r a i n s t o r m s ( f i g u r e s 16 - 19) r e v e a l e d the r a p i d r i s e a n d 
fall o f f l o o d w a t e r s a t s t r e a m g a g i n g s t a t i o n s . S t r e a m 
c h a n n e l i z a t i o n i n c r e a s e s the f l o o d peak h e i g h t a n d v e l o c i t y . 
L e v e e s o r v e r y large i m p o u n d m e n t s a r e o f t e n p r o p o s e d t o r e d u c e 
the d a m a g e s r e s u l t i n g f r o m t h e s e h i g h v e l o c i t y f l o o d s w h e n the 
c o s t - b e n e f i t r a t i o i s f a v o r a b l e . L e v e e s a r e p l a c e d o n s t r e a m 
b o r d e r s t o k e e p f l o o d w a t e r s w i t h i n the s t r e a m c h a n n e l and a w a y 
f r o m f l o o d p l a i n f i e l d s . F l o o d w a t e r - c o n t r o l i m p o u n d m e n t s s l o w l y 
r e l e a s e f l o o d w a t e r s s o that s t r e a m f l o w v e l o c i t y i s r e d u c e d . 
Upstrearn f l o o d p l a i n l a n d s s e r v e as a t e m p o r a r y r e s e r v o i r . In the 
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C o u r t C r e e k w a t e r s h e d a n d m a n y o t h e r w a t e r s h e d s , the c o s t - b e n e f i t 
r a t i o o f s u c h l a r g e c o n s t r u c t i o n s i s not f a v o r a b l e C H a r t m a n , 
1 9 8 4 ) . 

A d e n s e s t r i p of w o o d y v e g e t a t i o n is p r o p o s e d a l o n g the 
s t r e a m c o r r i d o r s t o d i r e c t h i g h - v e l o c i t y w a t e r s t o the c e n t e r o f 
the s t r e a m c h a n n e l a n d a w a y f r o m s t r e a m b a n k s a n d r o w c r o p 
f i e l d s . W h i l e f l o o d w a t e r s w i l l e n t e r the r o w c r o p f i e l d s , the 
v e l o c i t y o f the o v e r b a n k s t r e a m c u r r e n t s w o u l d b e r e d u c e d . S a n d 
d e p o s i t i o n w o u l d o c c u r w i t h i n the r i p a r i a n v e g e t a t i o n a n d not i n 
r o w c r o p f i e l d s . T h e i n c r e a s e o f w o o d y v e g e t a t i o n a l o n g the 
h i g h - f l o w s t r e a m c h a n n e l w i l l i n c r e a s e r e s i s t a n c e t o 
h i g h - v e l o c i t y f l o w s a n d s l o w the r a t e o f r u n o f f i n f l o o d p l a i n 
s t r e a m s . H o w e v e r , the m i d d l e o f the s t r e a m c h a n n e l w i l l still 
r e c e i v e h i g h - v e l o c i t y s t r e a m f l o w s , w h i c h limit s e d i m e n t a t i o n i n 
the c h a n n e l . R e m o v a l o f o b s t r u c t i o n s and p o t e n t i a l o b s t r u c t i o n s 
to s t r e a m f l o w is n e c e s s a r y so that d r a i n a g e of f l o o d p l a i n row 
c r o p f i e l d s i s not h i n d e r e d . 

T h e s t a b i l i t y o f s t r e a m s e g m e n t s , e v e n c h a n n e l i z e d s t r e a m 
s e g m e n t s , t h a t h a v e a w o o d y p e r i m e t e r is i l l u s t r a t e d in f i g u r e 
2 8 . B e t w e e n the r a p i d l y e r o d i n g b a n k s i t e V a n d s a m p l i n g s t a t i o n 
C 3 , the s t r a i g h t e n e d s t r e a m c h a n n e l m a i n t a i n e d its m o r p h o l o g y 
f r o m 1 9 4 0 to 1 9 7 9 . T h a t s t r e a m s e g m e n t is c h a r a c t e r i z e d by a w e l l 
d e v e l o p e d b o r d e r o f w o o d y v e g e t a t i o n o n b o t h s t r e a m b a n k s ( f i g u r e 
3 6 ) . T h e r e a r e f e w e r b a n k e r o s i o n s i t e s and the s i t e s a r e s m a l l e r 
than i n u p s t r e a m o r d o w n s t r e a m s t r e a m r e a c h e s w i t h o u t w o o d y 
r i p a r i a n v e g e t a t i o n . H i g h v e l o c i t y s t r e a m f l o w s a r e c h a n n e l e d 
a w a y f r o m t h e s t r e a m b a n k s into the c e n t e r o f the s t r e a m b e d . 
T h e s e d e n s e c o n t i n u o u s s t a n d s o f t r e e s (not i s o l a t e d g r o u p s o f 
t r e e s ) r e d u c e the v e l o c i t y o f o v e r b a n k s t r e a m f l o w s e n t e r i n g the 
a d j a c e n t r o w c r o p f i e l d s . L a r g e s a n d b a r s a r e d e p o s i t e d a m o n g 
the t r e e s , u n l i k e the d e p o s i t i o n s o f s a n d o c c u r r i n g i n u p s t r e a m 
a n d d o w n s t r e a m r o w c r o p f i e l d s . A n y s t r e a m m a n a g e m e n t p r o g r a m 
s h o u l d i n c l u d e the e s t a b l i s h m e n t o f a p r o t e c t i v e g r e e n b o r d e r 
a l o n g h i g h v e l o c i t y s e g m e n t s of the s t r e a m if o n l y b e c a u s e it is 
the m o s t e c o n o m i c a l f o r m o f b a n k p r o t e c t i o n t o a p p l y and 
m a i n t a i n . I s o l a t e d t r e e s i n c r e a s e the e r o s i o n o f b a n k s o i l s 
d u r i n g h i g h - v e l o c i t y f l o o d s . S t a n d s o f t r e e s a r e r e q u i r e d a l o n g 
the s t r e a m b a n k . 

R e d u c t i o n s in the r a t e of r u n o f f w i l l l e n g t h e n the t i m e of 
f l o o d i n g i n the f l o o d p l a i n f i e l d s w h i l e r e d u c i n g the v e l o c i t y o f 
o v e r b a n k s t r e a m f l o w s . I f p r o l o n g i n g the s u b m e r g e n c e o f u p s t r e a m 
f l o o d p l a i n f i e l d s f r o m 12 h o u r s to 24 h o u r s is a c c e p t a b l e to 
local l a n d o w n e r s , p r o m o t i n g w o o d y v e g e t a t i o n w i l l s l o w str earn 
f l o w s a l o n g the e n t i r e s t r e a m l e n g t h and c a u s e f l o o d w a t e r s t o 
s t a n d i n the v e r y b r o a d f l o o d p l a i n v a l l e y . R o w c r o p l a n d o w n e r s 
i n the f l o o d p l a i n b e l o w s t r e a m s t a t i o n C 2 u n d e r g o l o n g e r p e r i o d s 
o f f i e l d s u b m e r g e n c e r o u t i n e l y . The p o o l e d f l o o d w a t e r s , u p s t r e a m 
o f the r a i s e d A p p l e t o n b l a c k t o p r o a d w a y , i n c r e a s e d s e d i m e n t a t i o n 
in the C4 s u b w a t e r s h e d . H o w e v e r , row c r o p l a n d s in the C4 
s u b w a t e r s h e d f l o o d p l a i n b e n e f i t e d f r o m the f i n e s e d i m e n t 
d e p o s i t e d b y the p o o l e d f l o o d w a t e r s a c c o r d i n g t o the l a n d o w n e r o f 
t h o s e f i e l d s . 
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Figure 36. Stable stream channel with dense growth 
of woody riparian vegetation 
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I n t h e I l l i n o i s S t a t e W a t e r P l a n ( I l l i n o i s S t a t e W a t e r P l a n 
T a s k F o r c e , 1 9 8 4 ) , the I l l i n o i s D e p a r t m e n t o f C o n s e r v a t i o n s t a t e s 
that the l o s s e s of r i p a r i a n h a b i t a t a r e a m a j o r c a u s e in the 
a q u a t i c r e s o u r c e d e g r a d a t i o n o f I l l i n o i s s t r e a m s . T e c h n i q u e s o f 
s t r e a m r e s t o r a t i o n o r r e n o v a t i o n h a v e b e e n a p p l i e d s u c c e s s f u l l y 
i n o t h e r s t a t e s ( N u n n a l l y , 1 9 7 8 ; K e l l e r , 1 9 7 6 ) i n p l a c e o f 
c h a n n e l i z a t i o n . T h e s e m e t h o d s p r o m o t e r u n o f f w i t h i n the s t r e a m 
c h a n n e l w h i l e r e t a i n i n g m u c h o f the w o o d y v e g e t a t i o n and s t r e a m 
m e a n d e r s . D r a i n a g e i s e n h a n c e d b y r e m o v a l o f t r e e s , w h i c h a r e o r 
s o o n w i l l b e l a r g e o b s t r u c t i o n s t o f l o o d w a t e r s i n the m a i n s t r e a m 
c h a n n e l . 

M a i n t e n a n c e a l s o i n c l u d e s the r e m o v a l o f l a r g e t r e e s o n the 
s t r e a m b a n k , w h e n s u c h t r e e s w i l l b e e r o d e d i n t o the s t r e a m 
c h a n n e l . S u c h t r e e s can b e p l a c e d a s r e t a r d e r s a l o n g the e r o d i n g 
s t r e a m b a n k t o d i v e r t s t r e a m f l o w i n t o the c e n t e r o f the s t r e a m 
b e d . T h e c o n v e r s i o n of a p o t e n t i a l f l o w o b s t r u c t i o n i n t o a 
l o w - c o s t t r e e r e t a r d e r i s a n old soil c o n s e r v a t i o n t e c h n i q u e 
( L e s t e r , 1 9 4 6 ) , w h i c h h a s r e c e i v e d a d d e d e m p h a s i s a s a P a l m i t e r 
r i v e r r e s t o r a t i o n t e c h n i q u e ( W i l l e k e a n d B a l d w i n , 1 9 8 2 ) . T h e 
r e m o v a l o f e r o d i n g t r e e s f r o m the b a n k a n d f r o m the s t r e a m 
c h a n n e l s h o u l d f o l l o w g u i d e l i n e s e s t a b l i s h e d b y the I l l i n o i s 
D e p a r t m e n t o f C o n s e r v a t i o n ( I D O C , 1 9 8 2 ) a n d the A m e r i c a n 
F i s h e r i e s S o c i e t y ( 1 9 8 3 ) . S t r e a m m a i n t e n a n c e p r o g r a m s s h o u l d a l s o 
r e m o v e s u c h t r e e s a n d p l a n t t r e e s r e c o m m e n d e d b y the I l l i n o i s 
D e p a r t m e n t o f C o n s e r v a t i o n a n d the S o i l C o n s e r v a t i o n S e r v i c e . 
T a b l e 5 2 g i v e s a list o f r e c o m m e n d e d t r e e s a n d s h r u b s . S n a g g i n g 
o p e r a t i o n s s h o u l d f o l l o w the r e c o m m e n d a t i o n s o f the I l l i n o i s 
D e p a r t m e n t o f C o n s e r v a t i o n ( 1 9 8 2 ) a n d s h o u l d i n v o l v e o n l y the u s e 
o f c h a i n s a w s w h e r e p o s s i b l e . 

I n the C o u r t C r e e k w a t e r s h e d , m a j o r b a n k e r o s i o n s i t e s a n d 
c o m p l e t e b l o c k a g e s o f s t r e a m f l o w r e s u l t e d w h e n l a r g e t r e e s w e r e 
u p r o o t e d and fell i n t o the s t r e a m . E v e n s t r e a m f l o w s r e s u l t i n g 
f r o m a 3 - i n c h r a i n s t o r m did not d i s l o d g e t h e s e t r e e s ( f i g u r e 3 7 ) . 
S u c h o c c u r r e n c e s a r e the m a j o r r e a s o n that f l o o d p l a i n l a n d o w n e r s 
d o not t e a d i l y a c c e p t " g r e e n b e l t s " o f t r e e s a l o n g s t r e a m s . O n l y 
w i t h a n a n n u a l s t r e a m m a i n t e n a n c e p r o g r a m w i l l s t r e a m b o r d e r s o f 
w o o d y v e g e t a t i o n b e a c c e p t e d b y l a n d o w n e r s . 

If s t a n d s of t r e e s a r e to be e s t a b l i s h e d on the s e v e r e l y 
e r o d i n g s t r e a m b a n k s , then b a n k s t a b i l i z a t i o n s t r u c t u r e s (at 
l e a s t t e m p o r a r y o n e s ) w i l l h a v e t o b e c o n s t r u c t e d . M o s t b a n k 
e r o s i o n a r e a s can b e s t a b i l i z e d w i t h t r e e p l a n t i n g s and w i t h 
a d d i t i o n a l t e m p o r a r y s t r u c t u r e s s u c h a s t r e e r e t a r d e r s , w i l l o w 
j e t t i e s , and K e l l n e r j a c k s ( f i g u r e s 3 8 - 4 1 ) . T h e s e t e m p o r a r y 
s t r u c t u r e s s l o w the v e l o c i t y o f s t r e a m w a t e r s a n d a l l o w s e d i m e n t 
d e p o s i t i o n near the b a n k . S u c h s t r u c t u r e s a r e d e s c r i b e d i n 
t e c h n i c a l p u b l i c a t i o n s b y the I l l i n o i s D e p a r t m e n t o f C o n s e r v a t i o n 
( 1 9 8 2 ) , the Soil C o n s e r v a t i o n S e r v i c e ( K a u t z , 1 9 7 9 ) , the U . S . 
A r m y C o r p s o f E n g i n e e r s ( 1 9 8 0 ) and the U . S . F i s h and W i l d l i f e 
S e r v i c e ( S c h n i c k e t a l . , 1 9 8 2 ) . A s a s e c o n d a r y p h a s e , w i l l o w 
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T a b l e 5 2 . R e c o m m e n d e d V e g e t a t i v e S t r e a m B a n k C o v e r 

C o m m o n S c i e n t i f i c P l a n t H a b i t a t 
n a m e n a m e d e s c r i p t i o n d e s c r i p t i o n 

W i l l o w * S a l i x s p e c i e s T h i c k e t - f o r m i n g W e t s o i l s 
d e c i d u o u s p l a n t s 

A l d e r A l n u s r u g o s a F a s t g r o w i n g , P o o r l y d r a i n e d 
A l n u s s e r r u l a t a n i t r o g e n - f i x i n g s o i l s 

l a r g e s h r u b s 

C h o k e b e r r y A r o n i a a r b u t i f o l i a S h r u b s w i t h w h i t e M o i s t o r w e t 
A r o n i a m e l a n o c a r p a f l o w e r s , w i l d l i f e s o i l s 

food v a l u e 

H o l l y Ilex d e c i d u a L a r g e d i o e c i o u s W e t , a c i d s o i l s 
Ilex v e r t i c i l l a t a s h r u b 

B u t t o n b u s h C e p h a l a n t h u s F a s t - g r o w i n g s h r u b S w a m p s o i l s 
o c c i d e n t a l i s 

F l o w e r i n g C o r n u s f l o r i d a S m a l l , w i l d l i f e S h a d e t o l e r a n t 
d o g w o o d f o o d v a l u e 

H o r n b e a m C a r p i n u s A d a p t a b l e u n d e r s t o r y T o l e r a n t o f w e t 
c a r o l i h i a n a t r e e a n d s h a d y s i t e s 

R e d m a p l e A c e r r u b u m F a s t g r o w i n g W a t e r t o l e r a n t 
S i l v e r m a p l e A c e r s a c c h a r i n u m 

P i n oak Q u e r c u s p a l u s t r i s F a s t g r o w i n g W a t e r t o l e r a n t 
R e d o a k Q u e r c u s b o r e a l i 3 

* T h e Soil C o n s e r v a t i o n S e r v i c e ( 1 9 7 8 ) h a s r e c o m m e n d e d a w i l l o w ( S a l i x 
p u r p u r e a ) for b a n k s t a b i l i z a t i o n o f l a r g e s t r e a m s 
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Figure 37. Large trees block stream channel in Court Creek 
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Figure 38. Tree retarder placement on eroding stream bank 
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Figure 39. Jettied willow pole bank protection 
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METAL KELLNER JACK 

Figure 40. Construction of Kellner jacks 
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Figure 41. Placement of Kellner jacks on eroding banks 
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p l a n t i n g s should be m a d e in the d e p o s i t e d s e d i m e n t . The 
temporary s t r u c t u r e s protect tree p l a n t i n g s until the v e g e t a t i o n 
is e s t a b l i s h e d . Larger trees should be planted higher on the 
b a n k , so that w i l l o w s will die out after the green belt is 
e s t a b l i s h e d . This p r o c e s s will lessen the chances of w i l l o w s 
reducing stream c h a n n e l s by g r o w t h during drought p e r i o d s . 

These floodplain r e s t o r a t i o n t e c h n i q u e s have Iow material 
costs but are labor i n t e n s i v e . The Palmiter river r e s t o r a t i o n 
technique (Willeke and B a l d w i n , 1982) is one type of low-cost 
stream m a i n t e n a n c e . L a n d o w n e r s can meet a major portion of the 
cost of these bank s t a b i l i z a t i o n costs w i t h their own labor and 
m a c h i n e r y . Such low-cost m e t h o d s are very important to the 
long-term m a i n t e n a n c e of high quality streams by the local 
I a n d o w n e r . 

A p r e l i m i n a r y survey of the Court Creek w a t e r s h e d by George 
Palmiter (Willeke and B a l d w i n , 1 9 8 2 ; W i l l e k e and B a l d w i n , 1984) 
found severe bank erosion sites w h e r e the Palmiter river 
restoration techniques are not likely to w o r k . The a p p l i c a t i o n 
of Kellner jacks or riprap should be a t t e m p t e d at such sites when 
desired by the landowner. Severe bank erosion sites must be 
p r o t e c t e d from u n d e r c u t t i n g by f l o o d w a t e r s . This is e s p e c i a l l y 
true at bank erosion sites similar to V, V I , and VII since the 
e a r t h - f i l l e d p o r t i o n s of former s t r e a m m e a n d e r s are highly 
s u s c e p t i b l e to bank e r o s i o n . Erosion of the stream channel into 
the former meander a l l o w s additional erosion to occur in the 
relatively stable bank soils immediately d o w n s t r e a m . The stable 
d o w n s t r e a m bank p r o t r u d e s into the newly eroded s t r e a m channel 
and becomes very s u s c e p t i b l e to further e r o s i o n . The Soil 
C o n s e r v a t i o n S e r v i c e offices in C a l i f o r n i a and A r i z o n a have 
d e v e l o p e d m e t h o d s to limit c o n s t r u c t i o n e x p e n d i t u r e s at severe 
sites by incorporating tree c u t t i n g s (Soil C o n s e r v a t i o n S e r v i c e , 
1 9 8 3 ) . Some tree species such as w i l l o w and c o t t o n w o o d are able 
to r e g r o w from cut s e c t i o n s of b r a n c h e s . L a r g e - d i a m e t e r tree 
c u t t i n g s of w i l l o w and c o t t o n w o o d species are placed into the 
g r o u n d - w a t e r table of the stream bank. Such deep placement 
r e q u i r e s long cutting lengths (6 to 10 f t ) . F o r m a t i o n s of these 
c u t t i n g s serve as jetties or jacks along eroding stream banks and 
levees (York, 1 9 8 5 ) . 

The addition of riprap may be essential to protect the 
u n s t a b l e earth of the former stream m e a n d e r s . Schultze and 
W i l c o x C1985) have d e s c r i b e d C a l i f o r n i a Soil C o n s e r v a t i o n S e r v i c e 
p r a c t i c e s of bank s t a b i l i z a t i o n in c o n j u n c t i o n with w i l l o w 
p l a n t i n g s . These permanent m o d i f i c a t i o n s are suggested only for 
degraded areas of Court Creek s t r e a m s , w h e r e severe bank erosion 
and reduced fish habitat have been d e f i n e d . Since the point bar 
directs the flow of water into the former stream m e a n d e r , riprap 
should extend from the base of the eroding bank into the stream 
channel (figure 4 2 ) . The stream channel should pass through the 
e x t e n d e d point bar along the edge of the riprap. This will 
reduce the broad sand point bar of major bank erosion s i t e s . 
D e p o s i t i o n of sediment should be p r o m o t e d on the o u t s i d e bank and 
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Figure 42. Placement of riprap for bank toe protection 

141 



r e s t r i c t e d on the i n s i d e c u r v e of the b a n k e r o s i o n sites. The 
p r e s e n t w i d e c r o s s - s e c t i o n a l a r e a a n d h e a v y i n f l o w o f b a n k s o i l s 
p r o m o t e the d e p o s i t i o n of sand on the p o i n t b a r . S i n c e 
r e s t r i c t i n g the l a t e r a l c u t t i n g o f s t r e a m b a n k s o f t e n i n i t i a t e s 
the d o w n c u t t i n g o f s t r e a m bed m a t e r i a l s , end s i l l s s h o u l d a l s o b e 
a p p l i e d a c r o s s the s t r e a m b o t t o m t o p r e v e n t d o w n c u t t i n g f r o m 
e x t e n d i n g u p the s t r e a m c h a n n e l . T h e s e s t r u c t u r e s s h o u l d b e used 
i n c o m b i n a t i o n w i t h v e g e t a t i v e s t a b i l i z a t i o n o f the u p p e r b a n k s . 
S t r e a m bed m o d i f i c a t i o n s are r e c o m m e n d e d o n l y for t h o s e s i t e s 
w h i c h are a l r e a d y d e g r a d e d and can not be t r e a t e d by less 
e x p e n s i v e m e t h o d s . 

I n i t i a l f l o o d p l a i n p r o j e c t s t o s t a b i l i z e s t r e a m b a n k s and t o 
s l o w the r a t e of o v e r b a n k s t r e a m f l o w s s h o u l d be p i l o t s t u d i e s in 
small s u b w a t e r s h e d s . The s u b w a t e r s h e d s s h o u l d i n c l u d e S 2 o r M l 
w h e r e the r a t e s of b l u f f r u n o f f a r e to be r e d u c e d . In a d d i t i o n 
the f l o o d p l a i n s t r e a m r e s t o r a t i o n t e c h n i q u e s s h o u l d b e t e s t e d i n 
s u b w a t e r s h e d s w i t h h i g h - v e l o c i t y s t r e a m f l o w s C C 2 , C 3 , o r N 2 ) i n 
o r d e r t o d e t e r m i n e s i t e - s e l e c t i o n c r i t e r i a . T h e s e s u b w a t e r s h e d s 
can b e m o n i t o r e d for s t r e a m f l o w , w a t e r q u a l i t y and f i s h e r y 
r e s p o n s e s to the land and s t r e a m m a n a g e m e n t t e c h n i q u e s in the 
f l o o d p l a i n and a d j a c e n t s t r e a m v a l l e y b l u f f s . S t r e a m l e n g t h s 
w i t h i n the s u b w a t e r s h e d s are s h o r t e n o u g h for p i l o t 
d e m o n s t r a t i o n s o f r e s t o r a t i o n t e c h n i q u e s . O n c e s u c c e s s f u l 
m e t h o d s a r e f o u n d , the m o s t c o s t - e f f e c t i v e s t r e a m r e s t o r a t i o n 
t e c h n i q u e s can be a p p l i e d on a larger s c a l e to the e n t i r e 
w a t e r s h e d . 

In the s t a t e of I l l i n o i s , a n y s t r e a m s i d e c o n s t r u c t i o n p l a n s 
m a y b e r e v i e w e d b y the U . S . A r m y C o r p s o f E n g i n e e r s , the I l l i n o i s 
E n v i r o n m e n t a l P r o t e c t i o n A g e n c y , o r the I l l i n o i s D e p a r t m e n t o f 
T r a n s p o r t a t i o n - D i v i s i o n o f W a t e r R e s o u r c e s . D e p e n d i n g u p o n the 
n a t u r e and e x t e n t o f the p r o j e c t , a u t h o r i z a t i o n m a y b e r e q u i r e d 
by o n e or m o r e of the a b o v e a g e n c i e s . In a d d i t i o n to these t h r e e 
r e g u l a t o r y a g e n c i e s , the I l l i n o i s D e p a r t m e n t o f C o n s e r v a t i o n , the 
U . S . F i s h and W i l d l i f e S e r v i c e , and the S t a t e H i s t o r i c 
P r e s e r v a t i o n O f f i c e r may a l s o be a s k e d to r e v i e w any p e r m i t to 
i n s u r e that all a s p e c t s of n a t u r a l and c u l t u r a l r e s o u r c e s a r e 
c o n s i d e r e d . All s t r e a m a c t i v i t i e s - c h a n n e l i z a t i o n or b a n k 
s t a b i l i z a t i o n s t r u c t u r e s - in the C o u r t C r e e k w a t e r s h e d s h o u l d be 
r e v i e w e d b y t h e s e a g e n c i e s . W a t e r s h e d m a n a g e m e n t p l a n s w i l l h a v e 
a b e t t e r c h a n c e of s u c c e s s if the e x p e r t i s e of the r e s p e c t i v e 
a g e n c i e s is f o l l o w e d . 

In 1 9 6 8 , the C o r p s of E n g i n e e r s e x p a n d e d the list of 
f a c t o r s , b e s i d e s n a v i g a t i o n , to be c o n s i d e r e d in p e r m i t 
a p p l i c a t i o n s . T h e s e f a c t o r s w e r e fish and w i l d l i f e , 
c o n s e r v a t i o n , p o l l u t i o n , a e s t h e t i c s , e c o l o g y , and the g e n e r a l 
p u b l i c i n t e r e s t . The F e d e r a l W a t e r P o l l u t i o n C o n t r o l Act 
A m e n d m e n t s of 1972 Cthe C l e a n W a t e r A c t ) e s t a b l i s h e d a p e r m i t 
p r og r am for d i s c h a r g e s of d r e d g e d and fill ma t e r i a i into 
s t r e a m s . S e c t i o n 404 o f the C l e a n W a t e r Act d e f i n e s fill 
m a t e r i a l as r e p l a c e m e n t of an a q u a t i c a r e a by dry land or 
c h a n g i n g of the b o t t o m e l e v a t i o n of a w a t e r b o d y . The s t r e a m s 
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a f f e c t e d b y the e x p a n s i o n o f S e c t i o n 4 0 4 . i n c l u d e r i v e r s a n d 
s t r e a m s t h a t a r e u s e d , w e r e u s e d , o r m i g h t b e u s e d i n i n t e r s t a t e 
c o m m e r c e . T h e t r i b u t a r i e s a n d a d j a c e n t m a r s h l a n d s o f s u c h 
n a v i g a t i o n a l s t r e a m s a r e a l s o r e g u l a t e d , a s a r e a n y i n t r a s t a t e 
w a t e r s w h o s e p o l l u t i o n m i g h t a f f e c t i n t e r s t a t e c o m m e r c e . 

S e c t i o n 4 0 4 p e r m i t s m u s t b e r e v i e w e d b y the I l l i n o i s 
E n v i r o n m e n t a l P r o t e c t i o n A g e n c y (IEPA) for d r e d g e a n d fill 
a c t i v i t i e s t h a t m a y r e s u l t i n a d i s c h a r g e i n t o n a v i g a b l e w a t e r . 
N o p e r m i t m a y b e i s s u e d b y a f e d e r a l a g e n c y u n t i l c e r t i f i c a t i o n 
h a s b e e n o b t a i n e d f r o m the I E P A . 

T h e D i v i s i o n o f W a t e r R e s o u r c e s ( I D O T - D W R ) r e g u l a t e s 
w a t e r w a y a c t i v i t i e s t o p r o t e c t the p u b l i c i n t e r e s t s f r o m v a r i o u s 
a d v e r s e e f f e c t s i n c l u d i n g p o t e n t i a l f l o o d d a m a g e s , o b s t r u c t i o n s 
t o n a v i g a t i o n , i m p r o p e r e n c r o a c h m e n t s , a n d u n n e c e s s a r y d a m a g e s t o 
the n a t u r a l c o n d i t i o n s o f I l l i n o i s w a t e r . T h e a u t h o r i t y t o 
r e g u l a t e i s the I l l i n o i s R e v i s e d S t a t u t e s , C h a p t e r 1 9 , S e c t i o n s 
5 2 - 7 8 : "An A c t i n r e l a t i o n t o the r e g u l a t i o n o f the r i v e r s , 
l a k e s , a n d s t r e a m s o f the S t a t e o f I l l i n o i s . " P e r m i t s a r e 
r e q u i r e d for c o n s t r u c t i o n o r f i l l i n g a c t i v i t i e s i n , o r w i t h i n the 
f l o o d w a y o f , any strearn w i t h a d r a i n a g e a r e a of 1 s q u a r e m i l e or 
m o r e i n u r b a n a r e a s a n d 1 0 s q u a r e m i l e s o r m o r e i n r u r a l a r e a s . 

B o t h the U . S . F i s h a n d W i l d l i f e S e r v i c e a n d t h e I l l i n o i s 
D e p a r t m e n t o f C o n s e r v a t i o n r e v i e w p e r m i t a p p l i c a t i o n s s u b m i t t e d 
t o the U . S . A r m y C o r p s o f E n g i n e e r s . S e c t i o n 3 2 0 . 4 ( c ) o f the 
F e d e r a l C l e a n W a t e r A c t s p e c i f i e s t h a t the C o r p s " w i l l c o n s u l t 
w i t h the R e g i o n a l D i r e c t o r , U . S . F i s h a n d W i l d l i f e S e r v i c e , ... 
a n d the h e a d of the a g e n c y r e s p o n s i b l e for f i s h and w i l d l i f e in 
the s t a t e in w h i c h the w o r k is to be p e r f o r m e d [ t h e I l l i n o i s 
D e p a r t m e n t of C o n s e r v a t i o n ] w i t h a v i e w to the c o n s e r v a t i o n of 
w i l d l i f e r e s o u r c e s b y p r e v e n t i o n o f their d i r e c t o r i n d i r e c t loss 
a n d d a m a g e d u e to the a c t i v i t y p r o p o s e d in a p e r m i t 
a p p l i c a t i o n . " T h e b a s i s o f this c o n s u l t a t i o n i s c o n t a i n e d i n the 

F i s h and W i l d l i f e C o o r d i n a t i o n A c t (16 U S C 6 6 1 - - - 6 6 6 c ) . T h e 
I D O T - D W R a l s o h a s a s k e d the D e p a r t m e n t o f C o n s e r v a t i o n t o r e v i e w 
w a t e r - r e l a t e d c o n s t r u c t i o n p r o j e c t s . 

W a t e r s h e d R e s t o r a t i o n P r o g r a m s and A g e n c i e s 

L o c a l P r o g r a m s 

T h e K n o x C o u n t y Soil a n d W a t e r C o n s e r v a t i o n D i s t r i c t i s o n e 
o f 9 8 l o c a l l y o r g a n i z e d a n d o p e r a t e d u n i t s o f g o v e r n m e n t that 
p r o m o t e the p r o t e c t i o n , m a i n t e n a n c e , i m p r o v e m e n t , a n d w i s e u s e o f 
soil a n d w a t e r . T h e d i s t r i c t h a s t h e f o l l o w i n g p o w e r s : 

1 ) C o n d u c t s u r v e y s , i n v e s t i g a t i o n s , a n d r e s e a r c h o n e r o s i o n , 

f l o o d w a t e r , a n d s e d i m e n t d a m a g e , i n c l u d i n g c o n t r o l and p r e v e n t i v e 

m e a s u r e s . 
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2 ) C a r r y out p r e v e n t i v e and c o n t r o l m e a s u r e s i n the d i s t r i c t 
w i t h the c o n s e n t of the l a n d o w n e r s . 

3 ) C o o p e r a t e o r e n t e r into a g r e e m e n t s t o f u r n i s h f i n a n c i a l 
or o t h e r aid to any a g e n c y , o w n e r , or o c c u p i e r of lands w i t h i n 
the d i s t r i c t in c a r r y i n g on e r o s i o n c o n t r o l and f l o o d 
p r e v e n t i o n . 

4) M a k e a v a i l a b l e to land u s e r s the use of a g r i c u l t u r a l or 
e n g i n e e r i n g m a t e r i a l s a n d e q u i p m e n t for e r o s i o n c o n t r o l 
p u r p o s e s . 

5 ) S p o n s o r and m a n a g e a n y soil and w a t e r c o n s e r v a t i o n 
p r o j e c t w i t h i n d i s t r i c t b o u n d a r i e s . 

6) D e v e l o p and a d o p t a soil e r o s i o n and s e d i m e n t c o n t r o l 
p r o g r a m a n d s t a n d a r d s w h i c h a r e t e c h n i c a l l y f e a s i b l e , 
e c o n o m i c a l l y r e a s o n a b l e , a n d c o n s i s t e n t w i t h the s t a t e p r o g r a m 
a n d g u i d e l i n e s d e v e l o p e d b y the I l l i n o i s D e p a r t m e n t o f 
A g r i c u l t u r e . 

Soil and W a t e r C o n s e r v a t i o n D i s t r i c t s r e q u i r e l a n d o w n e r s t o 
be c o o p e r a t o r s in the d i s t r i c t b e f o r e a s s i s t a n c e is g i v e n . T h i s 
i n c l u d e s the c o m p l e t i o n o f a n a p p l i c a t i o n f o r m w i t h the 
l a n d o w n e r ' s n a m e , a d d r e s s , n u m b e r o f a c r e s , and d e s c r i p t i o n o f 
the l a n d ' s l o c a t i o n . T h e d i s t r i c t can get loan a s s i s t a n c e f r o m 
the F a r m e r ' s H o m e A d m i n i s t r a t i o n ( F m H A ) for w a t e r s h e d p r o t e c t i o n 
a n d f l o o d p r e v e n t i o n . 

L o a n f u n d s m a y b e used t o h e l p local s p o n s o r s p r o v i d e the 
local s h a r e of the c o s t of w a t e r s h e d i m p r o v e m e n t for f l o o d 
p r e v e n t i o n , i r r i g a t i o n , d r a i n a g e , w a t e r q u a l i t y m a n a g e m e n t , 
s e d i m e n t a t i o n c o n t r o l , fish and w i l d l i f e d e v e l o p m e n t , p u b l i c 
w a t e r - b a s e d r e c r e a t i o n , a n d w a t e r s t o r a g e and r e l a t e d c o s t s . T h e 
total a m o u n t of w a t e r s h e d loans o u t s t a n d i n g in a n y one w a t e r s h e d 
c a n n o t e x c e e d $ 1 0 , 0 0 0 , 0 0 0 . A time l i m i t a t i o n is not s p e c i f i e d for 
the u s e o f F m H A loan f u n d s . F u n d s will b e a w a r d e d w h e n all F m H A 
r e q u i r e m e n t s are m e t , a n d the p r o j e c t can be c o m p l e t e d on a 
timely b a s i s . F u n d s m a y be a d v a n c e d on an a s - n e e d e d b a s i s by 
F m H A . T h e r a n g e o f l o a n s runs f r o m $ 4 , 0 0 0 t o $ 5 , 4 5 0 , 0 0 0 w i t h a n 
a v e r a g e o f $ 3 6 3 , 0 0 0 . 

To be e l i g i b l e for a w a t e r s h e d l o a n , an a p p l i c a n t m u s t : I) 
be a s p o n s o r i n g local o r g a n i z a t i o n , such as a m u n i c i p a l 
c o r p o r a t i o n , soil and w a t e r c o n s e r v a t i o n d i s t r i c t , o r o t h e r 
o r g a n i z a t i o n not o p e r a t e d for p r o f i t in the a p p r o v e d w a t e r s h e d 
p r o j e c t ; a n d 2 ) h a v e a u t h o r i t y u n d e r s t a t e law t o o b t a i n , g i v e 
s e c u r i t y f o r , and r a i s e r e v e n u e s to r e p a y the loan and to o p e r a t e 
and m a i n t a i n the f a c i l i t i e s to be f i n a n c e d w i t h the l o a n . 
A s s i s t a n c e is a u t h o r i z e d for e l i g i b l e a p p l i c a n t s in a p p r o v e d 
w a t e r s h e d a r e a s . The a p p l i c a n t m u s t have e v i d e n c e o f legal 
c a p a c i t y , e c o n o m i c f e a s i b i l i t y , and f i n a n c i a l r e s p o n s i b i l i t y 

r e l a t i v e to the a c t i v i t y for w h i c h a s s i s t a n c e is r e q u e s t e d . 
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A p p l i c a t i o n s a r e s u b j e c t t o s t a t e a n d a r e a w i d e 
c l e a r i n g h o u s e s ' r e v i e w p u r s u a n t t o p r o c e d u r e s i n P a r t I , 
A t t a c h m e n t A , o f O M B C i r c u l a r N o . A - 9 5 ( r e v i s e d ) . T h e s t a n d a r d 
a p p l i c a t i o n f o r m s a s f u r n i s h e d b y the f e d e r a l a g e n c y and r e q u i r e d 
b y O M B C i r c u l a r N o . A - 1 0 2 m u s t b e u s e d for t h i s p r o g r a m . A n 
e n v i r o n m e n t a l i m p a c t a s s e s s m e n t i s r e q u i r e d for t h i s p r o g r a m . 
P r e - a p p l i c a t i o n F o r m A D - 6 2 1 i s f i l e d a t c o u n t y o r d i s t r i c t F m H A 
o f f i c e s f r o m w h i c h a s s i s t a n c e i s s o u g h t . A f t e r the 
p r e - a p p l i c a t i o n h a s b e e n r e v i e w e d b y the D i s t r i c t D i r e c t o r , i t i s 
f o r w a r d e d t o the F m H A s t a t e D i r e c t o r for r e v i e w a n d p r o c e s s i n g 
i n s t r u c t i o n s . F o l l o w i n g r e v i e w b y the s t a t e D i r e c t o r , the 
a p p l i c a n t i s n o t i f i e d a b o u t e l i g i b i l i t y , a v a i l a b i l i t y o f f u n d s , 
a n d i f a n a p p l i c a t i o n s h o u l d b e f i l e d . U p o n f a v o r a b l e a p p r o v a l 
o f a c o m p l e t e a p p l i c a t i o n p a c k a g e , f u n d s a r e m a d e a v a i l a b l e t o 
the D i s t r i c t F m H A D i r e c t o r for d e l i v e r y . N o t i f i c a t i o n o f the 
a w a r d s m u s t b e m a d e t o the d e s i g n a t e d s t a t e C e n t r a l I n f o r m a t i o n 
R e c e p t i o n A g e n c y i n a c c o r d a n c e w i t h T r e a s u r y C i r c u l a r 1 0 8 2 . 

T h e r e a r e n o d e a d l i n e d a t e s for this p r o g r a m . A p p r o v a l o r 
d i s a p p r o v a l s h o u l d b e k n o w n w i t h i n 3 0 t o 6 0 d a y s . I f a n 
a p p l i c a t i o n i s r e j e c t e d , the r e a s o n s for r e j e c t i o n a r e f u l l y 
s t a t e d . T h e a p p l i c a n t m a y r e q u e s t a r e v i e w o f the d e c i s i o n f r o m 
the n e x t h i g h e r m a n a g e m e n t level o f F m H A . 

R e s o u r c e C o n s e r v a t i o n and D e v e l o p m e n t ( R C & D ) C o u n c i l s w e r e 
f o r m e d as a r e s u l t of the F o o d a n d A g r i c u l t u r a l A c t of 1 9 6 2 , 
P u b l i c L a w 8 7 - 7 0 3 . K n o x C o u n t y i s i n the P r a i r i e H i l l s R C & D 
g r o u p . T h e f o l l o w i n g a r e a m o n g the m a n y R C & D f u n c t i o n s : 

1 ) D e v e l o p land a n d w a t e r r e s o u r c e s for a g r i c u l t u r a l , 
m u n i c i p a l , o r i n d u s t r i a l u s e . 

2 ) C a r r y out s u c h m e a s u r e s a s c r i t i c a l a r e a m a n a g e m e n t , 
f l o o d p r e v e n t i o n , soil a n d w a t e r m a n a g e m e n t for a g r i c u l t u r e 
r e l a t e d p o l l u t i o n c o n t r o l , and p u b l i c w a t e r - b a s e d f i s h , w i l d l i f e , 
and r e c r e a t i o n d e v e l o p m e n t . 

3 ) R e d u c e p o l l u t i o n o f a i r , w a t e r , and s o i l . 

4 ) S p e e d u p c o n s e r v a t i o n w o r k o n i n d i v i d u a l f a r m s , o t h e r 
p r i v a t e l a n d s , and p u b l i c l a n d . 

5 ) M a k e n e e d e d a d j u s t m e n t s i n land use b y c o n v e r t i n g p o o r l y 
s u i t e d c r o p l a n d t o m o r e b e n e f i c i a l u s e s , s u c h a s p a s t u r e , 
w o o d l a n d , w i l d l i f e , and r e c r e a t i o n a l l a n d . 

R C & D i s a l o c a l l y i n i t i a t e d , s p o n s o r e d , a n d d i r e c t e d p r o g r a m 
u s u a l l y c o v e r i n g s e v e r a l c o u n t i e s w h i c h h a v e s i m i l a r p r o b l e m s a n d 
o p p o r t u n i t i e s i n r e g a r d t o their n a t u r a l r e s o u r c e s . A n R C & D 
c o u n c i l i s m a d e u p o f r e p r e s e n t a t i v e s f r o m the v a r i o u s s p o n s o r s 
i n the R C & D a r e a . I n I l l i n o i s , c o u n c i l s g e n e r a l l y i n c l u d e 
m e m b e r s f r o m local soil a n d w a t e r c o n s e r v a t i o n d i s t r i c t s a n d 
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c o u n t y p l a n n i n g b o a r d s or c o m m i s s i o n s . The exact m a k e u p of the 
c o u n c i l s , as it r e l a t e s to the s p o n s o r i n g units of g o v e r n m e n t , 
m a y vary a m o n g R C & D a r e a s . 

An R C & D m e a s u r e is a p r o p o s e d a c t i v i t y w h i c h is a d o p t e d by 
an R C & D c o u n c i l as a m e t h o d for a c c o m p l i s h i n g its g o a l s and 
o b j e c t i v e s . By a d o p t i n g the p r o p o s a l , the council m a k e s a 
c o m m i t m e n t to help m o v e the m e a s u r e f o r w a r d to c o m p l e t i o n by 
a s s u m i n g e i t h e r an a c t i v e s u p p o r t i n g or l e a d e r s h i p role in 
w o r k i n g w i t h s p o n s o r s of the p r o p o s e d m e a s u r e . 

M e a s u r e s w h i c h can r e c e i v e f i n a n c i a l a s s i s t a n c e t h r o u g h the 
R C & D p r o g r a m of the Soil C o n s e r v a t i o n S e r v i c e ( t a b l e 53) include 
c r i t i c a l a r e a t r e a t m e n t , flood p r e v e n t i o n , farm i r r i g a t i o n , land 
d r a i n a g e , soil and w a t e r m a n a g e m e n t for a g r i c u l t u r e r e l a t e d 
p o l l u t a n t c o n t r o l , p u b l i c w a t e r - b a s e d fish and w i l d l i f e and 
r e c r e a t i o n d e v e l o p m e n t , w a t e r q u a l i t y m a n a g e m e n t , and a c c e l e r a t e d 
s e r v i c e s for s o l v i n g c o n s e r v a t i o n p r o b l e m s . 

A s s o c i a t e d m e a s u r e s are those c a r r i e d out w i t h r e s o u r c e s 
from s o u r c e s other than R C & D . T h e s e m a y i n c l u d e a c c e l e r a t e d 
f o r e s t r y a s s i s t a n c e , f u n d i n g rural w a t e r supply or solid w a s t e 
d i s p o s a l s y s t e m s , h o l d i n g w o r k s h o p s and s e m i n a r s , d e v e l o p i n g n e w 
m a r k e t s for local p r o d u c t s , e n t i c i n g industry into the a r e a to 
use i m p o r t a n t r e s o u r c e s , d e v e l o p i n g n o n - w a t e r b a s e d r e c r e a t i o n a l 
a r e a s , e t c . 

A p r o p o s a l for an R C & D m e a s u r e m a y be s u b m i t t e d to the 
council b y i n d i v i d u a l s , a g e n c y r e p r e s e n t a t i v e s , special interest 
g r o u p s , o r g a n i z a t i o n s , o r council m e m b e r s t h e m s e l v e s . 

F o l l o w i n g are key s t e p s in the p l a n n i n g p r o c e s s for R C & D 
m e a s u r e s . Not all steps will a p p l y to all m e a s u r e s , and in some 
c a s e s a d d i t i o n a l steps may be n e e d e d . 

1) P r e s e n t p r o p o s e d m e a s u r e to the R C & D c o u n c i l . 

2) E s t a b l i s h the f e a s i b i l i t y of the p r o p o s a l . 

3) A d o p t the p r o p o s a l . E v a l u a t e p r i o r i t i e s -- enter into 
s h o r t - t e r m plan (consult with SCS r e p r e s e n t a t i v e s ) . 

4) P r e p a r e p r e l i m i n a r y i n v e s t i g a t i o n report and initial 
e n v i r o n m e n t a l a s s e s s m e n t . 

5) D e l i v e r p r e l i m i n a r y report to s p o n s o r s . 

6 ) C o m p l e t e A-95 R e v i e w P r o c e d u r e s . 

7) M a k e formai request to S C S state c o n s e r v a t i o n i s t for 
p l a n n i n g and i n s t a l l a t i o n a s s i s t a n c e . 

8) S c h e d u l e work w i t h s p o n s o r s to p r e p a r e the p l a n . 
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T a b l e 5 3 . RC&D C o s t - S h a r i n g S c h e d u l e 

T e c h n i c a l 
s e r v i c e F i n a n c i a l 

P u r p o s e max imum a s s i s t a n c e 
( p e r c e n t ) 

1 C r i t i c a l a r e a t r e a t m e n t 100 Not to e x c e e d the level of 
g o i n g p r o g r a m s 

2. F l o o d p r e v e n t i o n 100 Up to 100 p e r c e n t of 

c o n s t r u c t i o n cost 

3. F a r m i r r i g a t i o n 100 Up to 50 p e r c e n t of 
c o n s t r u c t i o n c o s t s 

4. L a n d d r a i n a g e 100 Up to 50 p e r c e n t of 
c o n s t r u c t i o n c o s t s 

5. Soil and w a t e r 100 Not to e x c e e d the level of 
m a n a g e m e n t for g o i n g p r o g r a m s 
a g r i c u l t u r e -
r e l a t e d p o l l u t a n t 
c on t r ol 

6. P u b l i c w a t e r - b a s e d 
fish & w i l d l i f e and 
r e c r e a t i o n d e v e l o p m e n t 

a. S t r u c t u r e s 100 Up to 50 p e r c e n t of 
c o n s t r u c t i o n c o s t s 

b . L a n d r i g h t s c o n s u l t i v e U p t o 5 0 p e r c e n t o f 
l a n d r i g h t s c o s t s 

c. B a s i c f a c i l i t i e s 50 Up to 50 p e r c e n t of c o s t s 

7. W a t e r q u a l i t y m a n a g e m e n t 100 Up to 50 p e r c e n t of c o s t s 

8. A c c e l e r a t e d s e r v i c e s 100 100 p e r c e n t of 
c o n s t r u c t i o n c o s t s 
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9) Complete the environmental evaluation. Make notification 
of intent to prepare or not to prepare an environmental impact 
appraisal or environmental impact statement. 

10) Resolve any environmental issues. 

11) Review proposed plan. 

12) Return plan to sponsor for review and signature. 
Acquire state conservationist's signature. 

13) Prepare land rights map. Obtain land rights. 

14) Enter plan implementation phase in council's short-term 
plan. 

15) Apply for funding. 

16) Submit final design. 

17) Sign project and operation and maintenance agreements. 

18) Obtain bids. 

19) Construct or carry out measure. 

20) Operate and maintain completed measure. 

The Resource Conservation and Development (RC&D) Program 
provides project grants, advisory services, and counseling to 
assist local people in initiating and carrying out a long-range 
program of resource conservation and development. The program 
attempts to create a dynamic rural community with a satisfactory 
level of income and pleasing environment and to create a 
favorable investment climate attractive to private capital. 

Knox County is a member of the Prairie Hills RC&D area, 
which is eligible for RC&D loans. These 'loans provide assistance 
to local sponsoring agencies in RC&D areas where acceleration of 
programs of resource conservation, development, and utilization 
will increase economic opportunities for local people. This 
assistance is in the form of guaranteed/insured loans. 

Loan funds may be used for: 1) rural community public 
outdoor-oriented water-based recreational facilities; 2) soil and 
water development, conservation, control and use facilities; 3) 
shift-in-land-use facilities; 4) community water storage 
facilities; and 5) special purpose equipment to carry out the 
above purposes. The project must be located in an authorized 
RC&D area. A loan for a single RC&D measure cannot exceed 
$500,000. 

A time limitation is not specified for use of FmHA loan 
funds. Funds will be awarded when FmHA requirements are met, and 
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the p r o j e c t can b e c o m p l e t e d o n a t i m e l y b a s i s . F u n d s m a y b e 
a d v a n c e d o n a n a s - n e e d e d b a s i s b y F m H A . 

P u b l i c a g e n c i e s a n d local n o n - p r o f i t c o r p o r a t i o n s i n 
a u t h o r i z e d R e s o u r c e C o n s e r v a t i o n a n d D e v e l o p m e n t ( R C & D ) a r e a s 
( s e e " R e s o u r c e C o n s e r v a t i o n a n d D e v e l o p m e n t C o u n c i l s " ) m a y b e 
e l i g i b l e for loan a s s i s t a n c e p r o v i d e d t h e y : 1) a r e a s p o n s o r of 
the R C & D m e a s u r e for w h i c h the loan i s r e q u e s t e d a n d w h i c h i s 
i n c l u d e d i n the R C & D p r o j e c t p l a n ; 2 ) h a v e a u t h o r i t y t o b o r r o w 
f u n d s , to r e p a y the l o a n , to p l e d g e s e c u r i t y for the l o a n , a n d to 
o p e r a t e the f a c i l i t i e s o r s e r v i c e s p r o v i d e d ; a n d 3 ) a r e 
f i n a n c i a l l y s o u n d and s o o r g a n i z e d a n d m a n a g e d that t h e y w i l l b e 
a b l e t o p r o v i d e e f f i c i e n t s e r v i c e . A s s i s t a n c e i s a u t h o r i z e d for 
e l i g i b l e a p p l i c a n t s i n a p p r o v e d R C & D a r e a s . 

T h e a p p l i c a n t m u s t s h o w e v i d e n c e o f legal c a p a c i t y , 
f i n a n c i a l r e s p o n s i b i l i t y , and e c o n o m i c f e a s i b i l i t y r e l a t i v e t o 
the a c t i v i t y for w h i c h a s s i s t a n c e i s r e q u e s t e d . 

I n I l l i n o i s t h e r e a r e four R C & D a r e a s : 

S h a w n e e - - A l e x a n d e r , E d w a r d s , F r a n k l i n , G a l l a t i n , H a m i l t o n , 
H a r d i n , J a c k s o n , J e f f e r s o n , J o h n s o n , M a s s a c , P e r r y , P o p e , 
P u l a s k i , S a l i n e , U n i o n , W a b a s h , W a y n e , W h i t e , a n d W i l l i a m s o n 
C o u n t i e s . 

T w o R i v e r s - - A d a m s , B r o w n , P i k e , S c h u y l e r , and C a l h o u n 
C o u n t i es . 

B l a c k h a w k H i l l s - - C a r r o l l , J o D a v i e s s , S t e p h e n s o n , O g l e , 
L e e , a n d W h i t e s i d e C o u n t i e s . 

P r a i r i e H i l l s - - F u l t o n , H a n c o c k , H e n d e r s o n , K n o x , 
M c D o n o u g h , and W a r r e n C o u n t i e s . 

A p p l i c a t i o n s are s u b j e c t t o s t a t e and a r e a w i d e 
c l e a r i n g h o u s e s ' r e v i e w p u r s u a n t to p r o c e d u r e s in P a r t I, 
A t t a c h m e n t A o f O M B C i r c u l a r N o . A - 9 5 ( r e v i s e d ) . T h e s t a n d a r d 
a p p l i c a t i o n f o r m s a s f u r n i s h e d b y the f e d e r a l a g e n c y and r e q u i r e d 
b y O M B C i r c u l a r N o . A - 1 0 2 m u s t b e u s e d for t h i s p r o g r a m . A n 
i n f o r m a l p r e - a p p l i c a t i o n c o n f e r e n c e i s r e c o m m e n d e d . A n 
e n v i r o n m e n t a l i m p a c t a s s e s s m e n t i s r e q u i r e d for this p r o g r a m . 

P r e - a p p l i c a t i o n F o r m A D - 6 2 1 is f i l e d at the c o u n t y or 
d i s t r i c t F m H A o f f i c e f r o m w h i c h a s s i s t a n c e m a y b e o b t a i n e d . 
A f t e r the p r e - a p p l i c a t i o n i s r e v i e w e d b y the D i s t r i c t D i r e c t o r , 
it is f o r w a r d e d to the F m H A s t a t e D i r e c t o r for r e v i e w and 
p r o c e s s i n g i n s t r u c t i o n s . F o l l o w i n g r e v i e w b y the s t a t e D i r e c t o r 
the a p p l i c a n t i s n o t i f i e d a b o u t e l i g i b i l i t y , a v a i l a b i l i t y o f 
f u n d s , a n d i f a n a p p l i c a t i o n s h o u l d b e f i l e d . U p o n f a v o r a b l e 
r e v i e w a n d a p p r o v a l o f a c o m p l e t e a p p l i c a t i o n p a c k a g e , f u n d s are 
m a d e a v a i l a b l e t o the D i s t r i c t F m H A D i r e c t o r for d e l i v e r y . 
N o t i f i c a t i o n o f the a w a r d s m u s t b e m a d e t o the d e s i g n a t e d s t a t e 
C e n t r a l I n f o r m a t i o n R e c e p t i o n A g e n c y i n a c c o r d a n c e w i t h T r e a s u r y 
C i r c u l a r 1 0 8 2 . 
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T h e r e a r e n o d e a d l i n e s . A p p r o v a l o r d i s a p p r o v a l s h o u l d b e 
k n o w n w i t h i n 30 to 90 d a y s . If an a p p l i c a t i o n is r e j e c t e d , the 
r e a s o n s for r e j e c t i o n a r e f u l l y s t a t e d . T h e a p p l i c a n t m a y 
r e q u e s t a r e v i e w o f the d e c i s i o n f r o m the next h i g h e r m a n a g e m e n t 
level of F m H A . 

S t a t e P r o g r a m s 

T h e D i v i s i o n o f N a t u r a l R e s o u r c e s o f the I l l i n o i s D e o a r t m e n t 
o f A g r i c u l t u r e w a s f o r m e d t o e n c o u r a g e and f a c i l i t a t e soil 
e r o s i o n a n d w a t e r p o l l u t i o n c o n t r o l p r a c t i c e s a n d n a t u r a l 
r e s o u r c e m a n a g e m e n t . T h e d i v i s i o n p r o v i d e s a s s i s t a n c e t o the 
d i r e c t o r s o f Soil and W a t e r C o n s e r v a t i o n D i s t r i c t s . S t a t e f u n d s 
a r e a v a i l a b l e t o e l i g i b l e d i s t r i c t s for s a l a r i e s , e d u c a t i o n a l and 
p r o m o t i o n a l m a t e r i a l s , a n d o p e r a t i o n c o s t s . D i v i s i o n s t a f f h a v e 
s p e c i f i c r e s p o n s i b i l i t i e s a n d e x p e r t i s e i n the f o l l o w i n g a r e a s : 
f a r m l a n d p r o t e c t i o n , w a t e r r e s o u r c e s , land r e c l a m a t i o n , s e d i m e n t 
and e r o s i o n c o n t r o l , soil s u r v e y s , d i s t r i c t o p e r a t i o n s , and 
p r o m o t i o n a l - e d u c a t i o n a l m a t e r i a l s . T h e m a j o r i t y o f a s s i s t a n c e i s 
d i r e c t e d t o w a r d s local Soil a n d W a t e r C o n s e r v a t i o n D i s t r i c t s . 
K n o x C o u n t y is l o c a t e d in R e g i o n 3 of the d i v i s i o n . T h e r e g i o n a l 
o f f i c e i s l o c a t e d a t 1 0 2 0 E . J a c k s o n S t . , M a c o m b , I L 6 I 4 5 5 . 

T h e I l l i n o i s C o n s e r v a t i o n R i g h t s L a w w a s p a s s e d b y the 
I l l i n o i s L e g i s l a t u r e i n S e p t e m b e r 1 9 7 7 . M c H e n r y C o u n t y i n 
n o r t h e r n I l l i n o i s has b e e n o n e o f the f i r s t c o u n t i e s t o m e e t 
s t a t e r e q u i r e m e n t s . T h e f o l l o w i n g is a d e s c r i p t i o n of the law as 
f o l l o w e d i n M c H e n r y C o u n t y : 

The land o w n e r m u s t d o n a t e c o n s e r v a t i o n r i g h t s o f 
land p a r c e l to a s t a t e or c o u n t y a g e n c y . T h e o w n e r or 
heir m a y s t i l l sell or t r a n s f e r o w n e r s h i p but the land 
m u s t r e m a i n i n its n a t u r a l s t a t e . T h e p u b l i c d o e s not 
h a v e right o f a c c e s s . 

Tax b e n e f i t s a r e t w o f o l d . T h e local c o u n t y tax 
a s s e s s o r w i l l a p p r a i s e the p r o p e r t y a t its p r e s e n t 
v a l u e and a t its v a l u e w h e n r e t u r n e d t o the w i l d 
s t a t e . T h i s p r o v i d e s a n i m m e d i a t e IRS tax d e d u c t i o n a s 
a l o s s and a l o n g - t e r m tax a d v a n t a g e f r o m the lower 
p r o p e r t y tax a s s e s s m e n t . 

T h e M c H e n r y C o u n t y C o n s e r v a t i o n D i s t r i c t g u i d e d the 
e s t a b l i s h m e n t o f s u c h a r e a s . K e n F i s k e , a b a n k f a r m m a n a g e r and 
d i r e c t o r o f the d i s t r i c t , s e n t the f o l l o w i n g legal i n t e r p r e t a t i o n 
o f the law ( F i s k e , 1 9 8 3 , p e r s o n a l c o m m u n i c a t i o n ) : 

T h e G e n e r a l A s s e m b l y e n a c t e d two s i g n i f i c a n t 

p i e c e s o f l e g i s l a t i o n o f p a r t i c u l a r s i g n i f i c a n c e t o 
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c o n s e r v a t i o n i s t s w i t h i n the s t a t e . T h e f i r s t o f t h e s e 
r e l a t e d t o " c o n s e r v a t i o n r i g h t s " i n real e s t a t e . 
P u b l i c A c t 8 0 - 5 8 4 d e f i n e s " c o n s e r v a t i o n r i g h t s " a s 
e n c o m p a s s i n g t h r e e b r o a d c l a s s i f i c a t i o n s o f real 
p r o p e r t y : p a r c e l s h a v i n g a p a r t i c u l a r a r c h i t e c t u r a l , 
h i s t o r i c a l a n d / o r c u l t u r a l s i g n i f i c a n c e ; p a r c e l s h a v i n g 
a n a t u r a l s i g n i f i c a n c e as a r e s u l t of s c e n i c c o n d i t i o n s 
o r s u i t a b i l i t y a s h a b i t a t s for f i s h , p l a n t s o r 
w i l d l i f e ; and p a r c e l s u n i q u e l y s u i t e d a s a r c h a e o l o g i c a l 
s i t e s . T h e c r e a t i o n o r r e s e r v a t i o n o f a c o n s e r v a t i o n 
r i g h t m a y r e q u i r e , p r o h i b i t , c o n d i t i o n , l i m i t o r 
c o n t r o l a n y o n e o f the p r o p e r t y r i g h t s e l a b o r a t e d i n 
t h e A c t . B y w a y o f e x a m p l e , the r i g h t o f a c c e s s t o the 
p r o p e r t y and the r i g h t t o c o n s t r u c t o r i m p r o v e the 
p r o p e r t y c o u l d b e e f f e c t i v e l y l i m i t e d b y the p r o v i s i o n s 
of the A c t . 

P e r h a p s m o s t i m p o r t a n t l y , the A c t p r o v i d e s that 
the c o n s e r v a t i o n r i g h t s c r e a t e d o r r e s e r v e d p u r s u a n t t o 
it w i l l not be u n e n f o r c e a b l e on a c c o u n t of lack of 
p r i v i t y of c o n t r a c t or lack of b e n e f i t to p a r t i c u l a r 
land o r b e c a u s e the r i g h t i n v o l v e d has b e e n a s s i g n e d o r 
i s a s s i g n a b l e . I n o t h e r w o r d s , t h i r d p a r t i e s not 
o r i g i n a l l y i n v o l v e d i n e i t h e r the c r e a t i o n o r 
r e s e r v a t i o n o f the c o n s e r v a t i o n r i g h t , w i l l h a v e 
s t a n d i n g t o e n f o r c e c o n s e r v a t i o n r i g h t s u n d e r the A c t . 
T h e A c t s p e c i f i c a l l y p r o v i d e s that c o n s e r v a t i o n r i g h t s 
m a y be r e l e a s e d by the h o l d e r of s u c h r i g h t s to the 
h o l d e r of the fee i n t e r e s t in the l a n d . In a d d i t i o n , 
the h o l d e r o f s u c h r i g h t s m a y t r a n s f e r o r a s s i g n the 
c o n s e r v a t i o n r i g h t s , but o n l y t o a n a g e n c y o f the 
s t a t e , a u n i t of local g o v e r n m e n t or a n o t - f o r - p r o f i t 
c o r p o r a t i o n o r t r u s t . 

T h e A c t s e e m s t o c o n t e m p l a t e that o n l y a g e n c i e s o f 
the s t a t e , u n i t s o f local g o v e r n m e n t and n o t - f o r - p r o f i t 
c o r p o r a t i o n s and t r u s t s w i l l h o l d c o n s e r v a t i o n r i g h t s . 
T h a t i s , the o w n e r s h i p a n d a s s i g n m e n t o f c o n s e r v a t i o n 
r i g h t s b y p r i v a t e p a r t i e s , o t h e r than n o t - f o r - p r o f i t 
c o r p o r a t i o n s o r t r u s t s , d o e s not s e e m t o h a v e b e e n 
c o n t e m p l a t e d by the f r a m e r s of t h i s p r o v i s i o n ; it is 
i m p o r t a n t t o n o t e , h o w e v e r , that this p o s s i b i l i t y i s 
not e x p r e s s l y p r o h i b i t e d . 

S e c t i o n 2 of the A c t s t a t e s s p e c i f i c a l l y that " a n y 
o w n e r " o f real e s t a t e m a y c o n v e y a c o n s e r v a t i o n r i g h t 
to an a g e n c y of the s t a t e , u n i t of local g o v e r n m e n t or 
n o t - f o r - p r o f i t c o r p o r a t i o n o r t r u s t . S u c h a 
c o n v e y a n c e , h o w e v e r , i s not e f f e c t i v e u n t i l s u c h t i m e 
as it is a c c e p t e d by the g r a n t e e . S u c h a c c e p t a n c e m a y 
b e c o n d i t i o n e d u p o n c e r t a i n ' r e q u i r e m e n t s s a t i s f a c t o r y 
t o the g r a n t e e b e i n g f u l f i l l e d b y the g r a n t o r . T h e A c t 
n o t e s , a s a p o s s i b l e r e q u i r e m e n t , the p a y m e n t o f f u n d s 
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by the grantor to u n d e r w r i t e the m a n a g e m e n t of the 
c o n s e r v a t i o n rights g r a n t e d . 

S e c t i o n 3 of the Act d e f i n e s " o w n e r " to include 
not only the owner of the fee simple title to the 
p r o p e r t y but a l s o the owner of any other interest 
i n c l u d i n g , w i t h o u t l i m i t a t i o n , a contract p u r c h a s e r , 
lessee and life t e n a n t . Section 4 p r o v i d e s that the 
c o n s e r v a t i o n rights c r e a t e d p u r s u a n t to the Act m a y be 
e n f o r c e d through an a c t i o n s e e k i n g i n j u n c t i v e r e l i e f , 
s p e c i f i c p e r f o r m a n c e or d a m a g e s in the c o u n t y w h e r e the 
rights are being e x e r c i s e d . The a g e n c i e s of the s t a t e , 
unit of local g o v e r n m e n t and n o t - f o r - p r o f i t c o r p o r a t i o n 
or trust h o l d i n g the c o n s e r v a t i o n r i g h t s a r e , of 
c o u r s e , s p e c i f i c a l l y a l l o w e d to e n f o r c e any rights held 
by them p u r s u a n t to the A c t . In a d d i t i o n , and most 
i m p o r t a n t l y , the owner of any real e s t a t e a b u t t i n g or 
w i t h i n five h u n d r e d ( 5 0 0 ) feet of the p r o p e r t y w h i c h is 
the subject of the c o n s e r v a t i o n right m a y a l s o seek the 
p e r m i t t e d r e m e d i e s . If the owner of the p r o p e r t y 
subject to a c o n s e r v a t i o n right w i l l f u l l y v i o l a t e s the 
terms of the c o n s e r v a t i o n r i g h t , a court m a y in its 
d i s c r e t i o n hold said party liable for p u n i t i v e d a m a g e s 
in an amount equal to the value of the real e s t a t e 
p r o p e r t y subject t h e r e t o . 

S e c t i o n 5 r e q u i r e s i n s t r u m e n t s c r e a t i n g 
c o n s e r v a t i o n rights to be duly r e c o r d e d in the county 
w h e r e the land is s i t u a t e d so as to effect title in the 
same m a n n e r as any other c o n v e y a n c e of real e s t a t e 
i n t e r e s t . Of c o u r s e , it is n e c e s s a r y that such 
i n s t r u m e n t s c o n t a i n a legal d e s c r i p t i o n of the land 
w h i c h is to be subject to the c o n s e r v a t i o n rights being 
reserved or c r e a t e d . Section 5 a l s o c o n t a i n s a 
d i r e c t i v e to the recorder of d e e d s r e g i s t r a r of titles 
that a copy of any such instrument be m a i l e d to the 
Illinois D e p a r t m e n t of C o n s e r v a t i o n . T h i s p r o v i s o is 
important and should be stressed when d e l i v e r i n g an 
instrument c r e a t i n g a c o n s e r v a t i o n right for r e c o r d i n g 
or r e g i s t r a t i o n . 

In s u m m a r y , the crucial tenets of P u b l i c Act 
8 0 - 5 8 4 m a y be s u m m a r i z e d as f o l l o w s : 

(1) E n f o r c e a b i l i t y - C o n s e r v a t i o n r i g h t s are now 
e n f o r c e a b l e by the holder of such rights p r o v i d e d said 
holder is an agency of the s t a t e , unit of local 
g o v e r n m e n t or n o t - f o r - p r o f i t c o r p o r a t i o n or trust or 
the owner of real p r o p e r t y a b u t t i n g or w i t h i n five 
hundred (500) feet of the p r o p e r t y s u b j e c t to the 
c o n s e r v a t i o n r i g h t s , i r r e g a r d l e s s of w h e t h e r there is 
p r i v i t y of contract between the p a r t i e s or benefit to 
p a r t i c u l a r land or the rights r e s e r v e d or c r e a t e d are 
a s s i g n e d or a s s i g n a b l e ; 
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( 2 ) P u n i t i v e D a m a g e s - The o w n e r of real e s t a t e 
e n c u m b e r e d w i t h c o n s e r v a t i o n r i g h t s w h o w i l l f u l l y 
v i o l a t e s the t e r m s of s u c h r i g h t s m a y be l i a b l e for 
p u n i t i v e d a m a g e s in an a m o u n t e q u a l to the v a l u e of the 
real e s t a t e s u b j e c t t o s a i d c o n s e r v a t i o n r i g h t s ; and 

(3) R e s e r v a t i o n / C r e a t i o n of C o n s e r v a t i o n R i g h t s -
C o n s e r v a t i o n r i g h t s are r e s e r v e d or c r e a t e d in c o m m o n 
w i t h o t h e r r i g h t s in real p r o p e r t y by i n s t r u m e n t 
e x e c u t e d and r e c o r d e d in the c o u n t y in w h i c h the 
p r o p e r t y i s s i t u a t e d . P u b l i c Act 8 0 - 5 8 4 c o n t a i n s the 
a d d i t i o n a l r e q u i r e m e n t that a c o p y of the d o c u m e n t 
c r e a t i n g o r r e s e r v i n g the c o n s e r v a t i o n r i g h t s b e m a i l e d 
t o the I l l i n o i s D e p a r t m e n t o f C o n s e r v a t i o n . P r e s u m a b l y , 
f a i l u r e t o c o m p l y w i t h this r e q u i r e m e n t w o u l d not 
a f f e c t the v a l i d i t y or e n f o r c e a b i l i t y of the 
c o n s e r v a t i o n r i g h t s . 

F e d e r a l P r o g r a m s 

T h e Soil C o n s e r v a t i o n S e r v i c e ( S C S ) and A g r i c u l t u r a l 
S t a b i l i z a t i o n and C o n s e r v a t i o n S e r v i c e ( A S C S ) o f the U . S . 
D e p a r t m e n t o f A g r i c u l t u r e ( U S D A ) c o o r d i n a t e w i t h s t a t e and local 
a g e n c i e s on p r o g r a m s to c o n s e r v e soil and w a t e r in w a t e r s h e d s . 
The S C S w a s e s t a b l i s h e d in the U S D A by C o n g r e s s in 1 9 3 5 to 
c o n s e r v e and d e v e l o p our soil and w a t e r r e s o u r c e s ( P u b l i c L a w 4 6 , 
74th C o n g r e s s , 1 9 3 5 ) . S p e c i f i c a l l y S C S h e l p s f o r m u l a t e w a t e r s h e d 
p r o t e c t i o n and flood p r e v e n t i o n p r o j e c t s , a s w e l l a s river b a s i n 
i n v e s t i g a t i o n s , w i t h o t h e r a g e n c i e s ( F l o o d C o n t r o l A c t , P u b l i c 
L a w 5 3 4 , 7 8 t h C o n g r e s s , 1 9 4 4 ; P u b l i c L a w 5 6 6 , 83rd C o n g r e s s , 
1 9 5 4 ) . S C S a l s o h e l p s local s p o n s o r s d e v e l o p and c a r r y out 
m u l t i - c o u n t y r e s o u r c e c o n s e r v a t i o n and d e v e l o p m e n t p r o j e c t s ( F o o d 
and A g r i c u l t u r e A c t , P u b l i c L a w 7 0 3 , 8 7 t h C o n g r e s s , 1 9 6 2 ) . 

T h e A g r i c u l t u r a l C o n s e r v a t i o n P r o g r a m ( A C P ) w a s e s t a b l i s h e d 
by the A S C S to: 

1 ) C o n t r o l e r o s i o n and s e d i m e n t a t i o n . 

2 ) E n c o u r a g e v o l u n t a r y c o m p l i a n c e w i t h f e d e r a l and s t a t e 
r e q u i r e m e n t s t o s o l v e p o i n t and n o n - p o i n t s o u r c e p o l l u t i o n . 

3 ) A c h i e v e p r i o r i t i e s i n the N a t i o n a l E n v i r o n m e n t a l 
P r o t e c t i o n A c t . 

4 ) I m p r o v e w a t e r q u a l i t y . 

The c o n s e r v a t i o n p r a c t i c e s are to be u s e d on a g r i c u l t u r a l 
land and m u s t be p e r f o r m e d s a t i s f a c t o r i l y and in a c c o r d a n c e w i t h 
a p p l i c a b l e s p e c i f i c a t i o n s . The w i l d l i f e c o n s e r v a t i o n p r a c t i c e s 
m u s t a l s o c o n s e r v e soil and w a t e r . P r o g r a m p a r t i c i p a n t s are 
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r e s p o n s i b l e for the u p k e e p and m a i n t e n a n c e o f p r a c t i c e s i n s t a l l e d 
w i t h c o s t - s h a r e a s s i s t a n c e . T h e c o s t - s h a r e a s s i s t a n c e d o e s not 
a p p l y if the p r i m a r y p u r p o s e is to b r i n g n e w land into 
p r o d u c t i o n . 

T h e A C P is n a t i o n a l in s c o p e and is a v a i l a b l e for 
p a r t i c i p a t i o n b y all f a r m e r s and r a n c h e r s w h o , t h r o u g h 
c o n s u l t a t i o n w i t h o t h e r s i n the c o n s e r v a t i o n and e n v i r o n m e n t a l 
f i e l d , e s t a b l i s h the need for c o s t - s h a r e a s s i s t a n c e in s o l v i n g 
r e s o u r c e c o n s e r v a t i o n and a g r i c u l t u r a l p o l l u t i o n p r o b l e m s . 

T h e p r o g r a m e m p h a s i z e s e n d u r i n g s o i l , w a t e r , and f o r e s t r y 
m a n a g e m e n t and p o l l u t i o n c o n t r o l m e a s u r e s o f l o n g - t e r m b e n e f i t t o 
the p u b l i c . A n n u a l , s h o r t - t e r m c o n t r a c t i n g a r r a n g e m e n t s a r e 
a v a i l a b l e . 

C o s t - s h a r i n g i s a v a i l a b l e u n d e r a n n u a l a g r e e m e n t s o r 
l o n g - t e r m a g r e e m e n t s ( L T ' s ) . R e q u e s t s for l o n g - t e r m a g r e e m e n t s 
can be a c c e p t e d for c o m p l e t e f a r m s for a p e r i o d of t h r e e to ten 
y e a r s , or for a p o r t i o n of a f a r m for a p e r i o d of t h r e e to f i v e 
y e a r s ( m i n i - L T A ' s ) . 

T h e f e d e r a l g o v e r n m e n t m a y s h a r e up to 75 p e r c e n t of the 
cost to install p r a c t i c e s u n d e r a n n u a l a g r e e m e n t s (or at a h i g h e r 
r a t e if a u t h o r i z e d by the S e c r e t a r y of A g r i c u l t u r e ) . U n d e r 
l o n g - t e r m a g r e e m e n t s , c o s t - s h a r i n g m a y r a n g e b e t w e e n 5 0 t o 7 5 
p e r c e n t . T h e f e d e r a l s h a r e o f the c o s t d e p e n d s o n the p u b l i c 
b e n e f i t s r e s u l t i n g f r o m the c o n s e r v a t i o n o r p o l l u t i o n a b a t e m e n t 
p r a c t i c e s . B e f o r e any l o n g - t e r m a g r e e m e n t can b e a p p r o v e d , 
p r o d u c e r s m u s t i n d i c a t e a r e a d i n e s s to c a r r y out p r a c t i c e s as 
s c h e d u l e d over the n e x t t h r e e to five y e a r s . 

P r o d u c e r s m u s t a g r e e to m a i n t a i n p r a c t i c e s for a s p e c i f i e d 
n u m b e r of y e a r s . P r o d u c e r s w h o fail to m a i n t a i n p r a c t i c e s for 
the s p e c i f i e d life s p a n s a r e r e q u i r e d to r e f u n d all or p a r t of 
the federal f u n d s p r o v i d e d for i n s t a l l a t i o n of the p r a c t i c e . 

A m o n g p r a c t i c e s e l i g i b l e for c o s t - s h a r i n g a s s i s t a n c e u n d e r 
A C P a r e e s t a b l i s h m e n t or i m p r o v e m e n t of p e r m a n e n t v e g e t a t i v e 
c o v e r , o r o f c o n t o u r s t r i p - c r o p p i n g , o r t e r r a c e s y s t e m s ; 
d e v e l o p m e n t o f s p r i n g s , s e e p s , and w e l l s ; i n s t a l l a t i o n o f 
p i p e l i n e s , s t o r a g e f a c i l i t i e s , and o t h e r m e a s u r e s i n t e n d e d t o 
p r o v i d e e r o s i o n c o n t r o l on r a n g e or p a s t u r e l a n d ; i n s t a l l a t i o n of 
w a t e r i m p o u n d m e n t r e s e r v o i r s for e r o s i o n c o n t r o l , c o n s e r v a t i o n , 
and e n v i r o n m e n t a l and w i l d l i f e e n h a n c e m e n t ; p l a n t i n g o f t r e e s and 
s h r u b s and i m p r o v e m e n t of timber s t a n d s for p r o t e c t i o n a g a i n s t 
w i n d and w a t e r e r o s i o n and p r o t e c t i o n of t r e e s for t i m b e r 
p r o d u c t i o n ; and d e v e l o p m e n t o r r e h a b i l i t a t i o n o f s h a l l o w w a t e r 
a r e a s to s u p p o r t f o o d , h a b i t a t and c o v e r for w i l d l i f e . 

P a y m e n t rates r a n g e up to 75 p e r c e n t of o u t - o f - p o c k e t c o s t . 
The r e m a i n d e r is p a i d by the l a n d o w n e r m o n e t a r i l y or t h r o u g h the 
c o n t r i b u t i o n o f labor a n d / o r m a t e r i a l s . R e c i p i e n t s a r e s u b j e c t 
to an audit by the O f f i c e of I n s p e c t o r G e n e r a l , U S D A . 
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Any person who as o w n e r , landlord, tenant, or share-cropper 
on a farm or ranch, including associated g r o u p s , bears a part of 
the cost of an approved conservation practice is eligible to 
apply for cost-share a s s i s t a n c e . 

Eligible persons make application on Form A C P - 2 4 5 for 
cost-sharing at any time during the year, at the ASCS county 
office for the county in which the land is located. The A S C S 
county committee must approve applications in whole or in part 
within the county allocation of federal funds for that p u r p o s e . 
Application for payment must be filed with the ASCS county 
committee by an announced date. Participants may appeal any 
determination to the ASCS county committee which acted on 
Application Form A C P - 2 4 5 . If the person is not satisfied with the 
county committee d e t e r m i n a t i o n , he/she may appeal to the state 
ASCS committee or Deputy A d m i n i s t r a t o r , A S C S . 

To p a r t i c i p a t e , the farmer files his request with the A S C S 
county committee Cat the ASCS county office) for ACP 
c o s t - s h a r i n g . An ACP practice must be approved before the 
practice is started. 

The county committee will notify the applicant by letter 
that the request for cost-sharing has been approved subject to a 
determination by the Soil Conservation Service C S C S ) , in the case 
of certain p r a c t i c e s , that the practice is feasible. For LTA's a 
conservation plan must be developed by a representative of SCS 
and approved by the Soil and Water Conservation District before 
final approval by the county ASCS committee can be obtained. 

After the practice is completed, the farmer certifies to the 
county office that all installation s p e c i f i c a t i o n s , technical 
s t a n d a r d s , and any state or local applicable regulations have 
been m e t . The farmer pays the total cost of establishing the 
approved practices and is then reimbursed for the government's 
share of the cost. 

Each year the county ASCS committee decides which ACP 
practices to fund within the county, and the cost-share rate of 
each practice to be funded, under state and federal g u i d e l i n e s . 
Local ASCS offices should be contacted for specific information. 

The Watershed Protection and Flood Prevent ion Program 
(PL-S66: Small Watershed Program) was developed to provide 
technical and financial assistance in planning and carrying out 
works of improvement to p r o t e c t , develop, and utilize the land 
and water resources in small w a t e r s h e d s . The four levels of 
jurisdictions required for PL566 approval in a given calendar 
year are: 

1) Watershed landowners ask the District Board of SCS for 
a s s i s t a n c e . 
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a ) T w o r e p r e s e n t a t i v e s o f l a n d o w n e r s s h o u l d a t t e n d b o a r d 
m e e t i n g s w i t h a p e t i t i o n s i g n e d b y all l a n d o w n e r s . 

2) If the D i s t r i c t B o a r d a g r e e s to a s s i s t w i t h a P L 5 6 6 
p r o j e c t , the B o a r d f i l l s out an a p p l i c a t i o n and s e n d s it to the 
L a n d U s e C o u n c i l C h a i r m a n b y F e b r u a r y 1 5 . 

3 ) T h e Land U s e C o u n c i l r e v i e w s a p p l i c a t i o n s and r a n k s them 
in p r i o r i t y o r d e r ( f l o o d p r e v e n t i o n h a s a h i g h p r i o r i t y ) . T h i s 
r e p o r t m u s t b e r e c e i v e d b y the s t a t e W a t e r s h e d P r i o r i t y C o m m i t t e e 
by A p r i l 1. 

4 ) B y M a y o f e a c h y e a r , the s t a t e W a t e r s h e d P r i o r i t y 
C o m m i t t e e w i l l m a k e t h e i r r e c o m m e n d a t i o n s t o the D i v i s i o n o f 
N a t u r a l R e s o u r c e s , D e p a r t m e n t o f A g r i c u l t u r e . 

A s s i s t a n c e is p r o v i d e d in p l a n n i n g , d e s i g n i n g , and 
i n s t a l l i n g w a t e r s h e d w o r k s o f i m p r o v e m e n t ; i n s h a r i n g c o s t s o f 
f l o o d p r e v e n t i o n , i r r i g a t i o n , d r a i n a g e , s e d i m e n t a t i o n c o n t r o l , 
and p u b l i c w a t e r - b a s e d r e c r e a t i o n , a n d f i s h and w i l d l i f e 
m e a s u r e s ; and in e x t e n d i n g l o n g - t e r m c r e d i t to h e l p local 
i n t e r e s t s w i t h t h e i r s h a r e o f the c o s t s . T h e w a t e r s h e d a r e a m u s t 
not e x c e e d 2 5 0 , 0 0 0 a c r e s . C a p a c i t y of a s i n g l e s t r u c t u r e is 
l i m i t e d t o 2 5 , 0 0 0 a c r e - f e e t o f total c a p a c i t y and 1 2 , 5 0 0 
a c r e - f e e t o f f l o o d w a t e r d e t e n t i o n c a p a c i t y . 

T h e t e c h n i c a l and f i n a n c i a l a s s i s t a n c e , b y w h i c h p r o g r a m 
f u n d s p r o v i d e c e r t a i n p r e s c r i b e d s e r v i c e s and c o s t s a n d a 
p e r c e n t a g e of o t h e r c o s t s on the b a s i s of a c o n t r a c t , v a r i e s 
a c c o r d i n g t o p u r p o s e o f the w o r k s o f i m p r o v e m e n t . For e x a m p l e , 
for c o n s t r u c t i o n c o s t s u n d e r the A c t , p r o g r a m f u n d s m a y p a y 100 
p e r c e n t for flood p r e v e n t i o n ; up to 50 p e r c e n t of a g r i c u l t u r a l 
w a t e r m a n a g e m e n t , p u b l i c r e c r e a t i o n , and f i s h and w i l d l i f e 
m e a s u r e s ; and n o n e of the c o s t s for c e r t a i n other 
n o n - a g r i c u l t u r a l w a t e r m a n a g e m e n t p u r p o s e s . All o f the 
a p p l i c a n t s i n s t a l l a t i o n c o s t s a r e e l i g i b l e for p r o g r a m l o a n s . 
R e i m b u r s a b l e a d v a n c e s a r e a v a i l a b l e for p r e s e r v a t i o n o f s i t e s and 
f u t u r e m u n i c i p a l w a t e r s u p p l i e s . 

A s s i s t a n c e c o n t i n u e s until all w o r k s o f i m p r o v e m e n t are 
i n s t a l l e d or their i n s t a l l a t i o n is t e r m i n a t e d by m u t u a l 
a g r e e m e n t . F e d e r a l a s s i s t a n c e for p l a n n i n g is p r o v i d e d as it 
b e c o m e s a v a i l a b l e , and leads to p r e p a r a t i o n of a w a t e r s h e d work 
p l a n w h i c h o u t l i n e s the w o r k s o f i m p r o v e m e n t , the g e n e r a l time 
s c h e d u l e , and o t h e r a r r a n g e m e n t s for their i n s t a l l a t i o n . 

Any s t a t e a g e n c y , c o u n t y o r g r o u p s o f c o u n t i e s , 
m u n i c i p a l i t y , town o r t o w n s h i p , soil and w a t e r c o n s e r v a t i o n 
d i s t r i c t , flood p r e v e n t i o n o r f l o o d c o n t r o l d i s t r i c t , o r any 
o t h e r n o n - p r o f i t a g e n c y w i t h a u t h o r i t y u n d e r s t a t e law t o c a r r y 
o u t , m a i n t a i n and o p e r a t e w a t e r s h e d w o r k s o f i m p r o v e m e n t m a y 
a p p l y for a s s i s t a n c e . 
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A p p l i c a t i o n s must d e s i g n a t e the p r o p o s e d p r o j e c t a r e a , be 
p r o p e r l y s i g n e d and a t t e s t e d to by all a p p l i c a n t s , and set forth 
the need for the p r o p o s e d p r o j e c t . C o s t s will be d e t e r m i n e d in 
a c c o r d a n c e w i t h OMB C i r c u l a r N o . A - 8 7 for state and local 
g o v e r n m e n t s . 

P o t e n t i a l a p p l i c a n t s m u s t n o t i f y s t a t e p l a n n i n g and 
d e v e l o p m e n t s c l e a r i n g h o u s e s that they intend to apply for 
a s s i s t a n c e . Up to 60 days is a l l o w e d for r e v i e w . A p p l i c a t i o n s 
are s u b j e c t to state and a r e a w i d e c l e a r i n g h o u s e s ' review p u r s u a n t 
to p r o c e d u r e s in Part I, A t t a c h m e n t A, of O M B C i r c u l a r N o . A - 9 5 
( r e v i s e d ) . The s t a n d a r d a p p l i c a t i o n forms as f u r n i s h e d by the 
federal agency and r e q u i r e d by O M B C i r c u l a r N o . A - 1 0 2 m u s t be 
used for this p r o g r a m . E n v i r o n m e n t a l impact s t a t e m e n t s are 
r e q u i r e d for all P u b l i c Law 8 3 - 5 6 6 p r o j e c t s and P u b l i c L a w 7 8 - 5 3 4 
s u b w a t e r s h e d p r o j e c t s a p p r o v e d for o p e r a t i o n s after J a n u a r y 1, 
1 9 7 0 , w h i c h on the basis of e n v i r o n m e n t a l a s s e s s m e n t are 
d e t e r m i n e d to be federal a c t i o n s s i g n i f i c a n t l y a f f e c t i n g the 
en v i r o n m e n t . 

A p p l i c a t i o n forms and i n f o r m a t i o n are a v a i l a b l e in all S C S 
o f f i c e s and from d e s i g n a t e d state a g e n c i e s . D e t a i l s of the 
p r o c e d u r e are a v a i l a b l e from the s t a t e and field o f f i c e s of the 

Soil C o n s e r v a t i o n S e r v i c e . R e c e i p t of the a p p l i c a t i o n will be 
a c k n o w l e d g e d as soon as it is d e t e r m i n e d to be v a l i d . 

C r i t e r i a for s e l e c t i n g p r o p o s a l s a r e : 

1) The w a t e r s h e d m u s t meet the r e q u i r e m e n t of the law. 

2) The g o v e r n o r or his r e p r e s e n t a t i v e m u s t r e c o m m e n d the 
w a t e r s h e d for p l a n n i n g a s s i s t a n c e . 

3) It should be e v i d e n t that p r o b l e m s can be solved by 
p r o j e c t a c t i o n under a u t h o r i t y of P u b l i c Law 8 3 - 5 6 6 . 

4) The local s p o n s o r s should have a u t h o r i t y under state 
s t a t u t e s to carry out their r e s p o n s i b i l i t y for i n s t a l l a t i o n and 
o p e r a t i o n and m a i n t e n a n c e of p r o j e c t m e a s u r e s . 

5) The local s p o n s o r s should i n d i c a t e w i l l i n g n e s s to carry 
out a w a t e r s h e d p r o j e c t . 

6) The p r o j e c t should have good p r o s p e c t s for a f a v o r a b l e 
b e n e f i t - c o s t r a t i o . 

7) No critical e n v i r o n m e n t a l issues should be raised. 

8) T h e r e should be a v a i l a b l e c a p a b i l i t i e s and r e s o u r c e s for 
d e v e l o p i n g a w a t e r s h e d p l a n . 

N o t e : This a s s i s t a n c e is a v a i l a b l e to f a r m e r s only when a 
w a t e r s h e d p r o j e c t is under w a y . If farmers feel that soil 
e r o s i o n and water p o l l u t i o n are o c c u r r i n g in a w a t e r s h e d , any of 
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the g r o u p s e l i g i b l e for this a s s i s t a n c e s h o u l d b e c o n t a c t e d . 

L a n d o w n e r i n t e r e s t may h e l p g e t a w a t e r s h e d p r o j e c t s t a r t e d . 

The R u r a l C l e a n W a t e r P r o g r a m ( R C W P ) i s a l s o a n A S C S a t t e m p t 
t o d e v e l o p a n d test m e t h o d s for i m p r o v i n g w a t e r q u a l i t y b y 
a s s i s t i n g a g r i c u l t u r a l l a n d o w n e r s i n r e d u c i n g a g r i c u l t u r a l 
n o n p o i n t s o u r c e w a t e r p o l l u t a n t s . C l e a n w a t e r p r a c t i c e s a r e 
t h o s e w h i c h r e d u c e the a m o u n t o f p o l l u t a n t s a t the s o u r c e s , 
i m p r o v e w a t e r q u a l i t y , r e d u c e c o s t s t o c i t i e s for w a t e r 
p u r i f i c a t i o n , p r e v e n t f i s h l o s s , e n h a n c e the e n v i r o n m e n t , a n d 
p r o v i d e n e w and i m p r o v e d r e c r e a t i o n a r e a s for w a t e r b a s e d 
s p o r t s . Not e l i g i b l e a r e p r a c t i c e s a i m e d p r i m a r i l y a t b r i n g i n g 
n e w land into p r o d u c t i o n , i n c r e a s i n g p r o d u c t i o n o n e x i s t i n g l a n d , 
or c o n t r o l i n g f l o o d s , or p r a c t i c e s w h i c h do not h a v e a 
s i g n i f i c a n t impact o n the q u a l i t y o f the r e c e i v i n g w a t e r s . 

T h e R C W P p r o v i d e s f i n a n c i a l a n d t e c h n i c a l a s s i s t a n c e t o 
l a n d o w n e r s and o p e r a t o r s i n a p p r o v e d p r o j e c t a r e a s . T h e 
a s s i s t a n c e is p r o v i d e d t h r o u g h l o n g - t e r m c o n t r a c t s of t h r e e to 
ten y e a r s for i n s t a l l a t i o n of B e s t M a n a g e m e n t P r a c t i c e s to s o l v e 
c r i t i c a l w a t e r q u a l i t y p r o b l e m s r e s u l t i n g f r o m a g r i c u l t u r a l 
n o n - p o i n t s o u r c e p o l l u t i o n . C o n t r a c t s m a y b e m o d i f i e d w h e r e 
t h e r e is a c h a n g e in s t a t u s of the p a r t i c i p a n t , the land u n d e r 
a g r e e m e n t , o r the f a r m i n g o p e r a t i o n . T h e p r o j e c t a r e a m u s t 
r e f l e c t the w a t e r q u a l i t y p r i o r i t y c o n c e r n s d e v e l o p e d t h r o u g h the 
e s t a b l i s h e d w a t e r q u a l i t y m a n a g e m e n t p r o c e s s . P a r t i c i p a t i o n i s 
v o l u n t a r y . 

F i n a n c i a l a s s i s t a n c e is in the f o r m of c o s t - s h a r i n g . 
P a y m e n t m a y r a n g e f r o m 30 to 75 p e r c e n t of the cost of the B e s t 
M a n a g e m e n t P r a c t i c e . T o t a l m a x i m u m p a y m e n t to a p r o d u c e r is 
l i m i t e d to $ 5 0 , 0 0 0 d u r i n g the p r o j e c t ' s life s p a n . T h e r e is no 
a n n u a l l i m i t a t i o n . 

Best M a n a g e m e n t P r a c t i c e s can be r e c o m m e n d e d by or to the 
c o u n t y A S C S c o m m i t t e e and d e v e l o p e d at the local l e v e l . They 
n e e d a p p r o v a l by the s t a t e A S C S c o m m i t t e e and the S e c r e t a r y of 
A g r i c u l t u r e w i t h the c o n c u r r e n c e o f the E n v i r o n m e n t a l P r o t e c t i o n 
A g e n c y ( E P A ) . E l i g i b l e p r a c t i c e s m a y i n v o l v e d e s i g n and 
e n g i n e e r i n g w o r k o r b e t t e r c o n s e r v a t i o n m a n a g e m e n t o f 
a g r i c u l t u r a l land. 

A S C S c o o p e r a t e s w i t h the Soil C o n s e r v a t i o n S e r v i c e , 
c o n s e r v a t i o n d i s t r i c t s , the C o o p e r a t i v e E x t e n s i o n S e r v i c e , and 
s t a t e soil and w a t e r c o n s e r v a t i o n a n d w a t e r q u a l i t y a g e n c i e s i n 
s u p p o r t o f a p p r o v e d R C W P p r o j e c t s . C o o r d i n a t i n g c o m m i t t e e s a t 
the n a t i o n a l , s t a t e and local l e v e l s a s s i s t in p r o j e c t 
a d m i n i s t r a t i o n and d e v e l o p m e n t . 

R e q u e s t s for R C W P a s s i s t a n c e a r e filed w i t h the A S C S c o u n t y 
c o m m i t t e e . A w a t e r q u a l i t y p l a n is p r e p a r e d by the Soil 
C o n s e r v a t i o n S e r v i c e and a p p r o v e d b y the Soil a n d W a t e r 
C o n s e r v a t i o n D i s t r i c t . T h e R C W P c o n t r a c t is e n t e r e d into by the 
c o u n t y A S C S c o u n t y c o m m i t t e e a n d the l a n d o w n e r or o p e r a t o r of a 
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f a r m w h i c h s i g n i f i c a n t l y c o n t r i b u t e s t o the w a t e r q u a l i t y 
p r o b l e m . 

R e p r e s e n t a t i v e R C W P p r o j e c t a r e a s w i l l b e s e l e c t e d for 
c o m p r e h e n s i v e m o n i t o r i n g , e v a l u a t i o n , a n d a n a l y s i s t o d e t e r m i n e 
the i m p r o v e m e n t of w a t e r q u a l i t y a n d m a k e p r o j e c t i o n s on a 
n a t i o n w i d e b a s i s . T h i s i s a joint U S D A / E P A r e s p o n s i b i l i t y a n d 
i n c l u d e s c o s t e f f e c t i v e n e s s o f p r a c t i c e s a n d the impact o f the 
p r o g r a m o n w a t e r q u a l i t y . 

R C W P i s a p p l i c a b l e o n l y t o p r i v a t e l y - o w n e d a g r i c u l t u r a l 
l a n d s in p r o j e c t a r e a s . A n y l a n d o w n e r or o p e r a t o r in an a p p r o v e d 
p r o j e c t a r e a w h o s e land o r a c t i v i t y c o n t r i b u t e s t o the a r e a ' s 
w a t e r q u a l i t y p r o b l e m s a n d w h o h a s a n a p p r o v e d w a t e r q u a l i t y p l a n 
m a y e n t e r into a n R C W P c o n t r a c t . A n i n d i v i d u a l p a r t n e r s h i p , 
c o r p o r a t i o n ( e x c e p t c o r p o r a t i o n s w h o s e s t o c k i s p u b l i c l y t r a d e d ) , 
I n d i a n t r i b e , i r r i g a t i o n d i s t r i c t , o r o t h e r e n t i t y i s e l i g i b l e . 
F e d e r a l , s t a t e , or local g o v e r n m e n t s , or s u b d i v i s i o n s t h e r e o f , . 
e x c e p t i r r i g a t i o n d i s t r i c t s , a r e not e l i g i b l e . 

T h e p r o j e c t a r e a s m u s t b e i d e n t i f i e d and a p p r o v e d for R C W P 
f u n d i n g . 

E l i g i b l e p e r s o n s m a k e a p p l i c a t i o n o n F o r m R C W P - 1 for 
c o s t - s h a r i n g a t any time d u r i n g the y e a r , a t the A S C S c o u n t y 
o f f i c e for the c o u n t y in w h i c h the land is l o c a t e d . 

T h e A S C S c o u n t y c o m m i t t e e a p p r o v e s a p p l i c a t i o n s w i t h i n the 
c o u n t y a l l o c a t i o n o f f e d e r a l f u n d s for that p u r p o s e . 

A p p l i c a t i o n s m u s t b e f i l e d w i t h the A S C S c o u n t y c o m m i t t e e b y 
a n a n n o u n c e d d a t e . T h e local A S C S o f f i c e can p r o v i d e i n f o r m a t i o n 
o n a p p l i c a t i o n d a t e s . 

A p p r o v a l / d i s a p p r o v a l s h o u l d b e k n o w n a f t e r 3 0 t o 180 d a y s . 

T h e c r i t e r i a for s e l e c t i n g the p r o j e c t s i n c l u d e 1) s e v e r i t y 
o f w a t e r q u a l i t y p r o b l e m s and d e t e r m i n a t i o n o f p o l l u t a n t s o u r c e s ; 
2 ) d e m o n s t r a t i o n o f p u b l i c b e n e f i t s that w o u l d r e s u l t f r o m 
t r e a t m e n t o f the p r o b l e m s ; 3 ) d e t e r m i n a t i o n o f the p r o j e c t a r e a s ; 
4 ) t r e a t m e n t and B M P ' s n e e d e d ; 5 ) c o s t s o f the p r o j e c t i n c l u d i n g 
t e c h n i c a l a s s i s t a n c e e s t i m a t e s ; 6 ) s u i t a b i l i t y o f the p r o j e c t for 
t e s t i n g p r o g r a m s , p o l i c i e s and p r o c e d u r e s for n o n - p o i n t s o u r c e 
p o l l u t i o n c o n t r o l ; 7 ) m o n i t o r i n g a n d e v a l u a t i o n p o t e n t i a l ; a n d 8 ) 
e s t i m a t e d p a r t i c i p a t i o n , local c o m m i t m e n t , a n d i n t e r - a g e n c y 
c o o p e r a t i o n . 

N o t e : A n a p p r o v e d p r o j e c t m u s t b e u n d e r w a y for i n d i v i d u a l 
f a r m e r s t o r e c e i v e a s s i s t a n c e t h r o u g h this p r o g r a m . 

T h e f e d e r a l I n t e r n a l R e v e n u e S e r v i c e ( U R S ) a l s o o f f e r s tax 
a d v a n t a g e s for c e r t a i n c o n s e r v a t i o n p r a c t i c e s . D e d u c t i b l e 
e x p e n d i t u r e s a r e t h o s e m a d e w i t h r e g a r d t o land that i s b e i n g 
u s e d or h a s b e e n used by a f a r m e r or his t e n a n t for f a r m i n g , 
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e i t h e r at the time of the e x p e n d i t u r e s or b e f o r e such 

e x p e n d i t u r e s are m a d e . T h e y i n c l u d e (but are not limited t o ) : 

1) The t r e a t m e n t or m o v e m e n t of e a r t h , such as l e v e l i n g , 
c o n d i t i o n i n g , g r a d i n g , t e r r a c i n g , c o n t o u r f u r r o w i n g , o r 
r e s t o r a t i o n o f p o l l u t i o n - c o n t r o l f a c i l i t y . 

2 ) The c o n s t r u c t i o n , c o n t r o l , and p r o t e c t i o n o f d i v e r s i o n 
c h a n n e l s , d r a i n a g e d i t c h e s , i r r i g a t i o n d i t c h e s , e a r t h e n d a m s , 
w a t e r c o u r s e s , o u t l e t s , and p o n d s . 

3) E r a d i c a t i o n of b r u s h . 

4) The p l a n t i n g of w i n d b r e a k s . 

E x p e n d i t u r e s for d e p r e c i a b l e soil and w a t e r c o n s e r v a t i o n 
a s s e t s m a y not be d e d u c t e d . The l a n d o w n e r m u s t c a p i t a l i z e his 
e x p e n d i t u r e s for s t r u c t u r e s or f a c i l i t i e s of a n a t u r e that are 
s u b j e c t to a l l o w a n c e for d e p r e c i a t i o n , such as w a t e r w e l l s Cpipe 
or t i l e ) or for w o o d e n , m a s o n r y , m e t a l , or c o n c r e t e d a m s . The 
landowner must recover his c a p i t a l i n v e s t m e n t through annual 
a l l o w a n c e s for d e p r e c i a t i o n . 

In any tax y e a r , the total d e d u c t i o n of e x p e n d i t u r e s of a 
capital n a t u r e for soil and w a t e r c o n s e r v a t i o n is limited to 25 
p e r c e n t of his g r o s s income from f a r m i n g d u r i n g the y e a r . The 
l a n d o w n e r may c a r r y over any u n u s e d d e d u c t i o n s to s u c c e e d i n g 
y e a r s , if his d e d u c t i b l e soil and w a t e r c o n s e r v a t i o n e x p e n d i t u r e s 
in any year are m o r e than 25 p e r c e n t of his g r o s s income from 
f a r m i n g for that y e a r . 

O r d i n a r y and n e c e s s a r y e x p e n s e s for m a i n t a i n i n g c o m p l e t e d 
soil and water c o n s e r v a t i o n s t r u c t u r e s , such as the annual 
removal of s e d i m e n t from a d r a i n a g e d i t c h , are farm b u s i n e s s 
e x p e n s e s that are d e d u c t i b l e w i t h o u t regard to the 25 p e r c e n t 
l i m i t a t i o n . 

N o t e : For a d d i t i o n a l i n f o r m a t i o n , p u b l i c a t i o n s and f o r m s can 
be p i c k e d up from the IRS F o r m s D i s t r i b u t i o n C e n t e r or the IRS 
can be r e a c h e d at the t e l e p h o n e number listed in the t e l e p h o n e 
book under U n i t e d S t a t e s G o v e r n m e n t , Internal R e v e n u e S e r v i c e . 
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