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FOREWORD 

This Report of Investigation provides information on the potential water 

resources of southern Illinois. Although previous publications by a number 

of agencies have contained considerable data, the need was expressed by Dr. 

Delyte W. Morris , President of Southern Illinois University, for a semi-technical 

publication which would combine and analyze available information on the water 

resources for the 17 southernmost counties. Extractions from previous publi

cations and references a r e used liberally to avoid duplication of detailed data. 

Secondly, this report is intended to help bring about greater understanding of 

hydrologic, meteorologic, and chemical data in an evaluation of water resources . 

It is hoped that this report will be of value for industrial development, in 

urban and regional planning, for recreat ional development, and to some degree 

for agricultural interests . 
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POTENTIAL WATER RESOURCES 
O F 

SOUTHERN ILLINOIS 

SUMMARY 

The phys ica l po ten t ia l for deve lopment of 
w a t e r r e s o u r c e s in the 17 s o u t h e r n m o s t count ies 
of I l l inois is highly favorab le in m u c h of the a r e a 
due to the high annual ra in fa l l and to the rugged 
topography which i s su i ted to r e s e r v o i r c o n s t r u c 
t ion. The count ies inc luded a r e A l e x a n d e r , F r a n k 
l in , Ga l l a t in , Hami l ton , Ha rd in , J a c k s o n , Je f fe r 
son, Johnson , M a s s a c , P e r r y , P o p e , P u l a s k i , 
Randolph, Sa l ine , Union, White and Wi l l i amson . 

L a c k of g r o u n d - w a t e r con t r ibu t ion to s t r e a m 
flow and the high p e r c e n t a g e of t h u n d e r s t o r m -
type ra infa l l c ause s t r e a m flow to be highly 
v a r i a b l e in th is a r e a . 

The a v e r a g e annual flow of w a t e r into the 17 
sou the rn count ies f r o m s t r e a m s which d r a i n a 
7323 s q u a r e m i l e a r e a to the n o r t h i s e s t i m a t e d 
a t 4.1 bi l l ion gal lons p e r day . N o r m a l runoff f rom 
within the 17 s o u t h e r n I l l inois c o u n t i e s , which 
c o m p r i s e an a r e a of 6734 s q u a r e m i l e s , i s e s t i 
m a t e d a t 4.3 bi l l ion ga l lons p e r day f rom an 
a v e r a g e ra infa l l of 13.8 bi l l ion gal lons p e r day. 

Hydro log ic data i nd ica t e that the 113 b e s t 
r e s e r v o i r s i t e s would supply 769 mi l l ion gal lons 
of w a t e r da i ly even d u r i n g low runoff tha t could 
be expec ted once in 40 y e a r s . 

Although t h e r e a r e r e c o r d s of only 5 g round
w a t e r wel l s in the a r e a p roduc ing ove r 1000 
gal lons p e r m i n u t e , t h e r e a r e a r e a s along the 
Ohio R i v e r and the M i s s i s s i p p i R i v e r , and p o s s i 
bly the Wabash R i v e r , w h e r e ex tens ive ground
w a t e r r e s o u r c e s m a y b e developed . A r e a s a r e 
de l inea ted for fu r ther e x p l o r a t o r y t e s t d r i l l i ng . 

F o r the 17 count ies as a whole, t h e r e a r e 577 
s q u a r e m i l e s of a r e a which a r e favorab le for 
h i g h - c a p a c i t y wel l s of 75 g p m o r m o r e ; 376 s q u a r e 
m i l e s in which l imi ted deve lopmen t of wel l s ap 
p e a r s to be p o s s i b l e ; and 5780 s q u a r e m i l e s in 
which g r o u n d - w a t e r p o s s i b i l i t i e s a r e e x t r e m e l y 
l i m i t e d . 

Rainfal l i n the a r e a a v e r a g e s 43.2 inches p e r 
y e a r . T h u n d e r s t o r m s accoun t for 42 p e r cent of 
the annual ra infa l l and 70 p e r cent of the s u m m e r 
ra in fa l l . Snowfall a v e r a g e s 14 inches p e r y e a r . 

B a s e d on 50 y e a r s of r e c o r d s , 51 inches of 
ra infa l l o r m o r e m a y o c c u r once in 5 y e a r s . De
ficient ra infa l l of l e s s than 36 inches m a y be ex
p e r i e n c e d once in 5 y e a r s . M o r e than 56 inches of 
ra infa l l or l e s s than 32 inches of ra infa l l m a y 
occur once in 10 y e a r s . 

Wet -bu lb t e m p e r a t u r e s above 76°F , which i s 
usua l ly c o n s i d e r e d a l i m i t for effective u s e of 

cool ing t o w e r s , o c c u r on the a v e r a g e 11 p e r cent 
of the h o u r s du r ing June , July and Augus t . 

C h e m i c a l a n a l y s e s of s t r e a m s , to p rov ide 
da ta on su i t ab i l i ty for u s e , ind ica te that the qua l i 
ty i s highly v a r i a b l e for the inland s t r e a m s ; i t i s 
l e s s v a r i a b l e for C r a b O r c h a r d Lake and o t h e r 
r e s e r v o i r s . W a t e r a n a l y s e s a r e tabula ted for the 
Wabash , Ohio, and M i s s i s s i p p i R i v e r s as wel l a s 
5 in land s t r e a m s and 2 sampl ing s t a t ions on C r a b 
O r c h a r d L a k e . Wa te r use for i r r i g a t i o n a p p e a r s 
f avorab le s ince a n a l y s e s show that b o r o n , to ta l 
d i s s o l v e d m i n e r a l s , and a lka l in i ty a r e a l l within 
s a t i s f a c t o r y l i m i t s . The t e m p e r a t u r e o f m o s t 
r i v e r w a t e r s is about 70°F , 25 p e r cent of the 
t i m e and above 8 0 ° F , 10 p e r cent of the t i m e . 

INTRODUCTION 

It is a s t r a n g e p a r a d o x that the 17 s o u t h e r n 
m o s t count ies in I l l inois should be c o n s i d e r e d a 
w a t e r de f ic iency a r e a . The reg ion i s b o r d e r e d on 
t h r e e s i d e s by the Wabash , Ohio, and M i s s i s s i p p i 
R i v e r s and h a s within i t s b o r d e r s s e v e r a l ex
ce l l en t d e v e l o p m e n t s o f s u r f a c e - w a t e r r e s o u r c e s . 
In addi t ion t h e r e a r e o v e r 113 potent ia l r e s e r v o i r 
s i t e s capable of deve lopment within t h e s e coun
t i e s . Th i s sec t ion of the s t a t e , suppor t ing a popu
la t ion of 391,000 and extending o v e r 6734 s q u a r e 
m i l e s , r e p r e s e n t s 12 p e r cen t of the a r e a of 
I l l inois and con ta ins nine p e r cent of the popula
t ion , excluding Cook County. I t con ta ins an e s t i 
m a t e d 20 p e r cent of the po ten t ia l r e s e r v o i r s i t e s 
in I l l ino is as wel l as the h ighes t m e a n annual 
ra infa l l in the s t a t e . 

The i n t e r i o r cont inenta l loca t ion of s o u t h e r n 
I l l inois p r o d u c e s a c l i m a t e which is c l a s s i f i ed 
as a t e m p e r a t e cont inenta l t ype . E x t r e m e s in 
t e m p e r a t u r e , e s p e c i a l l y in the s u m m e r , often 
o c c u r . The c h a r a c t e r i s t i c s u m m e r i s hot and 
humid wi th high ra in fa l l v a r i a b i l i t y . The c h a r 
a c t e r i s t i c w in te r has infrequent s e v e r e cold 
p e r i o d s . The w in t e r t e m p e r a t u r e s a r e c o n s i d e r 
ably m i l d e r than those in n o r t h e r n I l l ino i s . Since 
n o m e a n month ly t e m p e r a t u r e s a r e below 32°F , 
a l a r g e por t ion of the win te r p r e c i p i t a t i o n o c c u r s 
a s r a i n r a t h e r than snow. 

OBJECTIVES AND SCOPE 

Th i s r e p o r t i s p r i m a r i l y an eva lua t ion of the 
ava i l ab l e w a t e r r e s o u r c e s of the 17 s o u t h e r n m o s t 
coun t ies of I l l ino is r a t h e r than a compend ium of 
da t a . The po ten t ia l a s well a s p r e s e n t l y developed 
r e s o u r c e s a r e inc luded for both u n d e r g r o u n d and 
su r f ace w a t e r s . I t i s d e m o n s t r a t e d that a l a r g e 
w a t e r r e s o u r c e i s p r e s e n t i n sou the rn I l l i no i s . 
With p r o p e r deve lopmen t va s t amoun t s of useful 
w a t e r can b e m a d e ava i l ab l e . 
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It is recognized, however, that a complete 
evaluation of water resources involves far more 
than the physical availability which is considered 
here . Costs must be more than balanced by bene
fits. It is also important to consider water devel
opments in relation to other natural resources . 
The economy of the region and the social and 
political environment are all crit ical factors 
which a r e not dealt with in this report . 

Since the major water resources potential in 
this a rea lies in its rainfall and topography, atten
tion in this report is first devoted to possible 
reservoi r sites and their yield as determined 
from an analysis of physiographic and hydro-
graphic data. It must be pointed out that these 
studies are of a reconnaissance nature. They do 
not take the place of individual and far more de
tailed engineering surveys and studies needed to 
establish the feasibility of any particular project. 
Although economic studies were not made, rela
tive land costs, favorable topography, and high 
runoff indicate the general feasibility of selected 
sites. Therefore it can be said with assurance at 
this point that the physical potential exists for 
vast water resource development. 

A chapter on reservoir sites is followed by one 
on geologic aspects and the development of ground 
water. These chapters summarize the water r e 
sources potential. For the most part, the data 
have been derived from previous publications by 
the Illinois State Water Survey, the Illinois Geo
logical Survey, the Illinois State Division of 
Waterways, the Illinois State Department of 
Public Health, the U. S. Weather Bureau, the 
U. S. Geological Survey, and State Planning 
Commission Reports. 

Previously unpublished, but pertinent, infor
mation on rainfall character is t ics , wet-bulb tem
pera tu res , and mineral quality of water resources 
of southern Illinois are included in succeeding 
chapters . 

An enlarged map of the 17-county area , showing 
potential reservoir sites as well as existing 
r e se rvo i r s , appears in an envelope attached to 
the inside back cover. 
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SURFACE WATER RESOURCES 

HYDROGRAPHY 

Except for the large r ivers which border 
southern Illinois the greatest potential water re 
source in the area lies in utilization of runoff of 
relatively small s t reams by creation of im
poundments. 

Each of the 17 counties has been studied with 
respect to availability of reservoir sites greater 
than 20 acres in area . In some counties the topog  
raphy lends itself to the creation of many sites. 
In such cases only sample sites or the more ob
vious ones were presented. Many excellent sites 
were omitted when study showed that their crea
tion would cause considerable relocation of dwell
ings and highways. This is especially true in 
western Union County where the valleys of the 
best sites carry the only important roads and 
rai lroads, and topography prohibits extensive re
location of transportation routes. A few counties 
do not have good potential lake s i tes . In these 
the best were chosen for presentation in this 
report although in some counties, that had many 
potential locations, sites of s imilar worth were 
omitted. 

An attempt has been made to indicate the maxi
mum yield based on the largest reservoir avail
able at each of the sites studied. Since the basic 
site data were obtained from topographic maps, 
they may require modification in the light of 
later field study. 

Hydrologic Cycle and Drought 

Seasonal Hydrologic Cycle. The destination of 
water that reaches the ear th 's surface as precipi
tation is determined by the processes of infiltra
tion, e v a p o r a t i o n , transpiration, underground 
travel and detention, percolation, and overland 
flow. The effect of each process on the other has 
a seasonal variation and only two processes , rain
fall and runoff, can be measured accurately. 

A portion of the hydrologic cycle is illustrated 
in Figure 1 in which is represented the average 
monthly rainfall for 14 southern Illinois stations 
along with monthly values of average runoff or 
s tream flow for the Big Muddy River at Plumfield. 
The average rainfall is above 3 inches in all 
months of the year except for February when it 
is 2.75 inches. The rainfall for this area of the 
state typically reaches a peak in March, April 
and May and then declines temporari ly in July 
but continues high through August, September, 
October and November. 

The average monthly runoff in inches attains 
a prolonged peak in March and April and declines 
through most of the summer. Since there is little 
ground-water contribution to s t r eam flow in this 
area, the low rainfall of July is reflected by the 
relatively low runoff for that month. Fall rains 
bring an increase in runoff as the vegetative 
demands lessen. 

Figure 1 shows the rainfall minus runoff and 
the transpiration plus land evaporation. As the 

evaporation begins to accelerate in March and 
the growing season gets under way in April, the 
land evaporation plus transpiration become great
er than the rainfall minus runoff. This results in 
withdrawal of water from storage through the 
growing season in September. F rom November 
until March, vegetative demands are slight and a 
greater portion of the rainfall contributes to 
storage during that period. 

Data for estimating transpiration plus land 
evaporation values for this region were obtained 
from Meyer (1) and from communications with the 
University of Illinois Agronomy Department. 
Considerable annual variation from this gener
alized estimate and from the rainfall and runoff 
averages must be recognized, depending on local 
infiltration r a t e s , moisture storage capacity, etc . 

The significance of Figure 1 lies in the indica
tion that deficiency in rainfall during the warm 
months resul ts in serious recessions of ground
water levels and reduction of soil moisture stor
age. During drought years , when great deficiencies 
in soil moisture occur, recovery of ground-water 
levels and of s t ream flow is seriously delayed. 
This is part icularly significant since the soil 
moisture storage capacity in this area is lower 
than that in the northern part of the state where 
it may exceed 10 inches, (2) 

Drought. As soil moisture storage is depleted, 
transpiration virtually s t o p s and continued sum
mation of rainfall deficiencies becomes relatively 
less meaningful. Cumulative stream-flow records 
during extended drought periods are more indica
tive of drought severity and of the effect on im
pounded water supplies. 

Beginning in April 1952 drought conditions 
were experienced by a large part of central and 
southern Illinois. By early 1955 rains had im
proved the water-supply situation over much of 
southern Illinois, but as late as 1957 some com
munities were still having water-supply problems 
that stemmed from lack of adequate rainfall. 

There was a three-year period from April 
1952 to April 1955 when the runoff in a large part 
of the area was less than 30 per cent of normal. 
For a 12-month period that ended in December 
1954, runoff in this area averaged 10 per cent and 
dropped to approximately one per cent of normal 
for a six-month period that ended in January 
1954. 

Although two ground-water using communities 
suffered shortages due to declines in well capacity, 
there were 21 surface-water using towns in this 
area that found themselves with insufficient stor
age capacity and increased demands. A Survey 
bulletin reviews the drought experiences of south
ern Illinois communities. (3 ) 

Stream Flow 

The major r ivers in this 17-county area are 
the Mississippi River which provides the western 
border, the Wabash River which is the eastern 
boundary for the northeastern part of the area, and 
the Ohio River forms both the southeastern and 



14 

FIGURE 1 RAINFALL AND RUNOFF RELATED TO EVAPOTRANSPIRATION IN SOUTHERN ILLINOIS 
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FIGURE 2 WATER SAMPLING AND STREAM-GAGING STATIONS 

m o s t of the s o u t h e r n boundary of the a r e a . In 
addi t ion t o t h e s e m a j o r r i v e r s t h e r e a r e s e v e r a l 
t r i b u t a r i e s such as the L i t t l e Wabash R i v e r , the 
Sal ine R ive r , t he Big Muddy R i v e r , Beaucoup 
C r e e k , M a r y s R i v e r , Cache R i v e r and the Kas -
kask ia R i v e r . 

The p e r f o r m a n c e of r i v e r s and s t r e a m s is 
d e t e r m i n e d f r o m study of long p e r i o d s of s t r e a m 
flow r e c o r d s . The U. S. Geolog ica l Su rvey , in 
coopera t ion with the I l l inois Sta te Wa te r Survey 
and o the r s ta te a g e n c i e s , m a k e s the o b s e r v a t i o n s . 
S t r e a m flow r e f e r s to m e a s u r e m e n t s of r i v e r d i s 
c h a r g e and is u s u a l l y e x p r e s s e d in cubic feet pe r 
second. It is s o m e t i m e s conver t ed to un i t s of 
vo lume pe r uni t of t i m e , such as cubic feet pe r 
second pe r s q u a r e m i l e of d r a i n a g e a r e a , or to 
inches of runoff. Inches of runoff r e p r e s e n t s the 
depth to which a d r a i n a g e a r e a would be cove red 
if a l l the flow f r o m it du r ing a pe r i od of t ime 
w e r e d i s t r i b u t e d un i formly on i t s s u r f a c e . The 
t e r m i s convenient to use when c o m p a r i n g inches 
of ra infa l l with i nches of runoff. 

F i g u r e 2 shows the loca t ions of the s t r e a m 
gaging s ta t ions u sed in th i s r e p o r t . In format ion 
on each s ta t ion is p r e s e n t e d in Table 1. Deta i led 

data for e ach of the s t a t ions a r e publ i shed annu
a l ly as Wate r -Supp ly P a p e r s of the U.S. Geo
logical Su rvey : s t r e a m s that empty into the 
M i s s i s s i p p i R i v e r a p p e a r a s P a r t 5 , Hudson Bay 
and Upper M i s s i s s i p p i R i v e r B a s i n ; ( 4 ) s t r e a m s 
t r i b u t a r y to the Ohio R i v e r a r e in P a r t 3A, Ohio 
R i v e r B a s i n ; ( 5 ) the M i s s i s s i p p i R i v e r a t C h e s t e r 
and Thebes a r e in P a r t 7 , L o w e r M i s s i s s i p p i 
R i v e r Bas in . ( 6 ) 

The s t r e a m flow data have been used in 
two ways in t h i s r e p o r t . F i r s t , i t was n e c e s s a r y 
to c o n s t r u c t a m a p showing a v e r a g e s t r e a m flow 
condi t ions o v e r the a r e a in o r d e r to p rov ide da ta 
for e s t i m a t i n g n o r m a l y i e lds at e ach of the poten
t ia l s i t e s . Second, the m i n i m u m y i e ld s p e r day for 
each s i t e w e r e d e t e r m i n e d by us ing a method 
developed dur ing a s tudy of d rough t runoff. A d e s 
c r ip t ion of th i s method is publ i shed e l s e w h e r e . ( 3 ) 

Dura t ion of D i s c h a r g e and Net Yield 

A knowledge of s t r e a m d i s c h a r g e is impor t an t 
to the h y d r a u l i c eng inee r in so lv ing p r o b l e m s of 
w a t e r supply . F o r th is p u r p o s e he m a y use the 
flow d u r a t i o n c u r v e which i l l u s t r a t e s g raph ica l ly 
the p e r c e n t a g e of to ta l pe r iod of r e c o r d when 



TABLE 1 

SUMMARY OF DISCHARGE RECORDS AT STREAM - GAGING STATIONS 

Location Drainage Area Discharge in cubic ft. per second 
Station Location Remarks in sq. mile Record available Average Maximum Minimum 

Big Muddy River NW 1/4 Sec. 22 3 miles west of Benton 498 Oct. 1945 - Sep. 1956 649 28,200 0.3 
near Benton T6S, R2E 

Big Muddy River SE 1/4 Sec. 8 0. 1 mile upstream from 2,170 Dec. 1916 - Sep. 1956 1,979 13,000 0 
at Murphysboro T9S, R2W G. M. & O. R. R. bridge (Fragmentary prior to 1931) 

at Murphysboro 

Big Muddy River NW 1/4 Sec. 20 3/4 mile upstream from the 753 June 1908 - Dec. 1912 741 26, 100 0 
at Plumfield T7S, R2E bridge on Highway 149 at Aug. 1914 - Sep. 1956 

Plumfield 

Little Wabash River SE 1/4 Sec. 3 the right bank 300 feet down- 1,130 Aug. 1914 - Sep. 1956 864 47,000 0.09 
at Wilcox T2N, R8E s t ream from the Highway 

bridge at Wilcox 

Wabash River Sec. 28, T1S, the right bank on the down- 28,600 Jan. 1908 - Sep. 1913 27,280 305,000 1,620 
at Mt. Carmel R12W stream side of the Southern (gage heights only) 

Railway bridge at Mt. Carmel Oct. 1927 - Sep. 1956 

Kaskaskia River SW 1/4 Sec. 28 1/2 mile downstream from 5,220 Jan. 1907 - Dec. 1912 4,285 83,000 13 
at New Athens T2S, R7W the New Athens highway bridge June 1914 - Sep. 1921 

Jan. 1935 - Sep. 1956 

Saline River NE 1/4 Sec. 36 2 1/2 miles SW of Junction 1,040 Oct. 1939 - Sep. 1956 1,418 37,400 0.9 
near Junction T9S, R8E 

Skillet Fork SW 1/4 Sec. 7 1 mile north of Wayne City 475 Aug. 1908 - Dec. 1912 421 20,000 0 
at Wayne City T2S, R6E June 1914 - Sep. 1921 

June 1928 - Sep. 1956 

Beaucoup Creek SW 1/4 Sec. 29 1. 1/4 miles-east of Matthews 291 Oct. 1945 - Sep. 1956 342, 18,100 0 
near Matthews T6S, R2W 7 miles SW of Du Quoin 

Tilley Creek near SW 1/4 Sec. 19 6 miles east of West Frankfort 3.9 Oct. 1938 - Sep. 1946 4 347 0 
West Frankfort T7S, R4E Oct. 1948 - Mar. 1956 

Mississippi River SW 1/4 Sec. 24 0.4 mile downstream from the 712, 600 Aug. 1873 - Sep. 1956 187,300 1,350,000 30,000 
at Chester T7S, R7W Chester highway bridge (Discharge measurement) 

May 1891 - Sep. 1956 
(Gage height record) 

Big Creek near SW 1/4 Sec. 5 2 miles SE of Wetaug 32.2 Feb. 1941 - Sep. 1956 47.5 7,200 0 
Wetaug T14S, R1E Records prior to 1951 pub

lished with Ohio R. Basin 



Cache River 
at For man 

NE 1/4 Sec. 31 
T13S, R3E 

75 feet upstream from C. B. & 
Q. R. R. bridge at Forman 

242 Oct. 1922 - Sep. 1956 319 9,120 0 

Sugar Creek near 
Dixon Springs 

NE 1/4, SE 1/4 
Sec. 5,T13S,R5E 

2 miles north of Dixon Springs 9. 70 Apr. 1950 - Sep. 1956 1,440 0 

Hayes Creek 
at Glendale 

SW 1/4 Sec. 21 
T12S, R5E 

left bank at downstream side 
of bridge at Glendale 

18. 9 May 1949 - Sep. 1956 3,020 0 

Marys River 
near Sparta 

NE 1/4, SE 1/4 
Sec. 9, T5S, R5W 

3. 2 miles SE of Sparta 17.8 May 1949 - Sep. 1956 1,700 0 

Ohio River at 
Golconda 

on right bank at lock and 
dam 51, Golconda 

143,900 Oct. 1937 - Sep. 1956 
(Fragmentary prior to Oct. 1940) 

178,200 1, 010,000 not available 

Ohio River at the downstream side of the 
pier of the Paducah & I11. 
R. R. bridge at Metropolis 

203, 000 Jan. 1934 - Sep. 1951 
1881 - 1924 

(Occasional discharge meas
urement by Miss. River Com

268,900 1,780,000 20, 600 
Metropolis 

the downstream side of the 
pier of the Paducah & I11. 
R. R. bridge at Metropolis 

203, 000 Jan. 1934 - Sep. 1951 
1881 - 1924 

(Occasional discharge meas
urement by Miss. River Com

268,900 1,780,000 

mission) 
Jan. 1928 - Sep. 1956 
(Daily discharge measurement 
by Miss. River Comm. ) 

Mississippi River 
at Thebes 

NW 1/4 Sec. 17 
T15S, R3W 

43. 7 miles upstream 
from the Ohio River 

717, 200 Oct. 1873 
June 1903 - present 
Gage height Record: 

Jan. 1879 - Aug. 1896 
(Grays Point) 

May 1896 - present 
(Miss. River Comm. ) 

192,600 893, 000 23,400 

Crab Orchard Creek NW 1/4 Sec. 21 
T9S, R3E 

2 miles east of Marion 31.9 Oct. 1951 - Sep. 1956 503 0 
near Marion 

NW 1/4 Sec. 21 
T9S, R3E 

2 miles east of Marion 31.9 Oct. 1951 - Sep. 1956 503 

Little Wabash 
at Carmi 

E 1/2 Sec. 25 
T5S, R9E 

2. 3 miles south of Main 
Street bridge in Carmi 

3, 090 Oct. 1908 - Dec. 1912 
(gage heights only) 

Oct. 1939 - Sep. 1956 

2,871 39,400 4. 7 
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d i s c h a r g e fal ls within v a r i o u s r a t e s . The p r o c e 
du re for developing a c u r v e for a p a r t i c u l a r r i v e r 
i s d e s c r i b e d by Mitchel l ( 7 ) who d e m o n s t r a t e s how 
to c o n s t r u c t c u r v e s that wi l l c o m p a r e one bas in 
having a long and r e p r e s e n t a t i v e pe r i od of r e c o r d 
with an ad jacen t bas in having only a s h o r t - t e r m 
r e c o r d . Mi tche l l has p r e p a r e d du ra t ion c u r v e s 
for s e v e r a l s t r e a m s in s o u t h e r n I l l inois including 
the Big Muddy Rive r a t P lumf ie ld and M u r p h y s -
bo ro and the Cache R i v e r a t F o r m a n . 

F o r the deve lopmen t of d i s c h a r g e h y d r o g r a p h s 
f rom ra infa l l da ta , r e f e r e n c e should be m a d e to 
an e a r l i e r publ ica t ion of Mi tche l l . ( 8 ) 

E x p e r i e n c e in this p a r t of the s t a t e ind ica te s 
that none of the r e s e r v o i r s i t e s examined in the 
r e p o r t i s capab le of supply ing a p p r e c i a b l e d i s 
c h a r g e dur ing p e r i o d s of heavy demand in w a r m 
w e a t h e r . I t is obvious that any l a rge u s e r of w a t e r 
at t he se s i t e s would need to be a s s u r e d of an 
adequa te vo lume of s t o r a g e to l a s t th rough pe r iods 
of low or no flow. F r o m drought s tud ies c a r r i e d 
on by the W a t e r Survey , i t is e s t i m a t e d that if 
s o m e of t he se r e s e r v o i r s w e r e c o n s t r u c t e d to 
wi ths tand a drought that m igh t o c c u r once eve ry 
100 y e a r s , i t would be n e c e s s a r y to s t o r e the 
equivalent of o v e r 150 p e r cent of the a v e r a g e 
annual s t r e a m flow to p r o v i d e a ne t yield of 50 
p e r cent of the a v e r a g e d i s c h a r g e . To wi ths tand 
a drought with a 10 -yea r f r equency , it would be 
n e c e s s a r y to impound only 40 p e r cent of the 
a v e r a g e annual s t r e a m flow to obtain a net yield 
equivalent to 50 per cent of the a v e r a g e d i s c h a r g e . 
F o r fu r the r d e t a i l s , r e f e r e n c e should be m a d e to 
F i g u r e 49 in W a t e r Survey Bul le t in 4 3 . ( 3 ) On some 
of the d e e p e r r e s e r v o i r s i t e s these e x a m p l e s may 
be too c o n s e r v a t i v e , but e x p e r i e n c e i nd i ca t e s the 
n e c e s s i t y for adequate s t o r a g e to m e e t long 
p e r i o d s of l i t t le or no inflow dur ing d r o u g h t s . 

F i g u r e 3 shows the amoun t of runoff in inches 
that m u s t be s t o r e d in o r d e r to p rov ide v a r i o u s 
p e r c e n t a g e s of n o r m a l flow dur ing d rough t s of 
du ra t i ons up to 36 mon ths and a r e c u r r e n c e i n t e r 
val of 100 y e a r s . The word "d rough t " r e f e r s to 
m i n i m u m o b s e r v e d runoff va lues for v a r i o u s 
d u r a t i o n s in mon ths for the 4 0 - y e a r pe r iod of 
r e c o r d . F i g u r e 3 was c o n s t r u c t e d by e x t r a p o l a t 
ing the va lues obtained f r o m Gumbel e x t r e m e 
p robab i l i ty l o g a r i t h m i c g raphs extended t o 
d rough t s that would, be expec ted to o c c u r once 
e v e r y 100 y e a r s . If the d ra f t r a t e on a c e r t a i n 
r e s e r v o i r is 50 pe r cent of n o r m a l d i s c h a r g e i t 
would r e q u i r e about 6 i n c h e s of s t o r a g e to c a r r y 
th rough a d rought l a s t i ng one y e a r and 11 inches 
to ma in t a in the draft for a two y e a r d rough t . An 
addi t ional one-ha l f inch would p rov ide 50 p e r cent 
of n o r m a l flow for a 30 -mon th or l onge r d rough t . 
Demands b a s e d on l a r g e r p e r c e n t a g e s of n o r m a l 
flow would r e q u i r e c o r r e s p o n d i n g l y g r e a t e r s t o r 
age to m e e t e x t r e m e d rough t condi t ions 

E v a p o r a t i o n 

T h e r e is a cons tan t exchange of m o i s t u r e b e 
tween the a t m o s p h e r e and w a t e r s u r f a c e s . E v a 
pora t ion is the p r o c e s s by which a l iquid is 
changed to a vapo r or g a s . When the w a t e r t e m 
p e r a t u r e is above the dew point t e m p e r a t u r e of 
the a i r , evapora t ion t a k e s p l ace . The oppos i t e 

Drought Dura t ion - Months 

FIGURE 3 RUNOFF REQUIRED FOR STORAGE USE DURING DROUGHT 

p r o c e s s , condensa t ion , o c c u r s when the w a t e r 
t e m p e r a t u r e falls below the dew point of the a i r . 
Dew point i s the t e m p e r a t u r e when the a i r r e a c h e s 
s a t u r a t i o n . 

An impounding r e s e r v o i r i s des igned p r i m a r i l y 
to s t o r e e x c e s s w a t e r du r ing p e r i o d s when s t r e a m 
flow is g r e a t e r than the d e m a n d and to p rov ide 
s t o r e d w a t e r d u r i n g p e r i o d s when the r e v e r s e 
condi t ion p r e v a i l s . The r e s e r v o i r i s des igned to 
p rov ide a definite yie ld for a fu ture pe r iod , taking 
into c o n s i d e r a t i o n s t r e a m flow, s ed imen t d a m a g e , 
e v a p o r a t i o n , and i n c r e a s e d d e m a n d s . 

Most of the r e s e r v o i r s in sou the rn I l l inois 
have a v e r a g e dep ths of l e s s than 10 feet. One-ha l f 
the v o l u m e of the r e s e r v o i r is often contained in 
the top t h r e e feet of s t o r a g e and n o r m a l e v a p o r a 
t ion f r o m wa te r s u r f a c e s in th is a r e a i s m o r e 
than t h r e e feet p e r y e a r ; ( 9 ) t h e r e f o r e , the l o s s of 
w a t e r f r o m r e s e r v o i r s th rough evapo ra t i on i s an 
i m p o r t a n t factor in the dep le t ion of s t o r a g e . 

To d e t e r m i n e a c c u r a t e l y the evapora t ion f r o m 
l a r g e n a t u r a l w a t e r s u r f a c e s , a l l the e l e m e n t s of 
inflow, draf t and s e e p a g e , and sp i l l age m u s t be 
m e a s u r e d . I f all t h e s e e l e m e n t s could be m e a s u r e d 



p r e c i s e l y , e v a p o r a t i o n c o u l d b e d e t e r m i n e d f r o m 
t h e d i f f e r e n c e b e t w e e n i n f l o w a n d t h e o t h e r e l e 
m e n t s . U n f o r t u n a t e l y , t h i s m e t h o d i s n o t g e n e r a l l y 
p r a c t i c a b l e b e c a u s e e r r o r s i n m e a s u r i n g t h e i n 
f low a n d o u t f l o w a r e o f t e n l a r g e . A l s o , s e e p a g e 
a n d b a n k s t o r a g e a r e u n c e r t a i n a n d o f t e n i m m e a s 
u r a b l e t e r m s . 

S o m e a p p r e c i a t i o n o f t h e e v a p o r a t i o n p r o b l e m 
i n t h e 1 7 - c o u n t y a r e a m a y b e g a i n e d f r o m a s t u d y 
o f t h e C a r b o n d a l e e v a p o r a t i o n r e c o r d s . R e c o r d s 
o f y e a r - r o u n d e v a p o r a t i v e l o s s e s f r o m s t a n d a r d 
W e a t h e r B u r e a u e v a p o r a t i o n p a n s a t C a r b o n d a l e 
a n d o t h e r s t a t i o n s i n c e n t r a l a n d n o r t h e r n I l l i n o i s 
h a v e b e e n p u b l i s h e d . ( 9 ) R e c o r d s o f p a n e v a p o r a t i o n 
a t C a r b o n d a l e a r e a v a i l a b l e f r o m J a n u a r y 1948 
t o t h e p r e s e n t t i m e . A l t h o u g h t h e C l a s s A p a n i s 
o p e r a t e d o n l y d u r i n g t h e f r o s t - f r e e s e a s o n , a n 
e v a p o r i m e t e r ( 1 0 ) i s i n s t a l l e d n e x t t o t h e p a n a n d 
r e c o r d s w a t e r l o s s e s d u r i n g t h e c o l d e r m o n t h s . 
T h e s e r e c o r d s a r e s h o w n i n T a b l e 2 , a l o n g w i t h 

TABLE 2 

AVERAGE EVAPORATION RATES AT CARBONDALE 
Rate of Evaporat ion in Inches Pe r Month 

Es t imated Rese rvo i r 
Evaporat ion Loss 

Pan and 
Evapor imete r (Pan Coefficient Data from 

Month Data 0.69) Meyer ( 1 1 ) 

January 2.48 " 1.71 0.84 
Feb rua ry 2.52 1.74 1.07 
March 3.31 2.28 1.68 
April 4.96 3.42 3.05 
May 6.06 4.18 3.95 
June 7.05 4.86 5.20 
July 7.11 4.91 6.80 
August 6.37 4.40 6.00 
September 5.04 3.48 5.05 
October 3.18 2.19 3.71 
November 0.90 0.62 2.35 
December 0.62 0.43 1.10 

Total 49.60 34.22 40.80 

v a l u e s c o m p u t e d b y t h e M e y e r f o r m u l a , ( 1 1 ) w h i c h 
i s f r e q u e n t l y u s e d t o d e t e r m i n e e v a p o r a t i o n i n t h e 
a b s e n c e o f a c t u a l m e a s u r e m e n t s . 

A c t u a l p a n a n d e v a p o r i m e t e r v a l u e s f o r a 
r e l a t i v e l y s h o r t p e r i o d o f r e c o r d h a v e i n d i c a t e d 
a n o r m a l y e a r l y w a t e r l o s s o f 4 9 . 6 i n c h e s . B y 
a p p l y i n g a p a n c o e f f i c i e n t o f 0 . 6 9 , ( 1 2 ) t h e r e s e r v o i r 
w a t e r l o s s i s r e d u c e d t o 3 4 . 2 i n c h e s . B e c a u s e o f 
t h e s h o r t p e r i o d o f r e c o r d , h o w e v e r , t h i s i s 
p r o b a b l y n o t r e p r e s e n t a t i v e f o r t h i s a r e a , T h e r e 
f o r e , t h e v a l u e 4 0 . 8 i n c h e s , w h i c h i s o b t a i n e d 
f r o m M e y e r d a t a ( 1 1 ) i s u s e d t h r o u g h o u t t h i s r e p o r t . 

F o r c a l c u l a t i n g e v a p o r a t i o n l o s s e s , 6 4 p e r 
c e n t o f t h e r e s e r v o i r a r e a a t s p i l l w a y c r e s t 
e l e v a t i o n w a s u s e d . 

S e d i m e n t a t i o n 

T h e p r o b l e m o f s i l t a t i o n a n d i t s e f f e c t o n t h e 
l i f e o f a w a t e r - s u p p l y r e s e r v o i r h a s b e e n c o n 
s i d e r e d s e r i o u s l y b y e n g i n e e r s a n d h y d r o l o g i s t s 
o n l y d u r i n g t h e p a s t 2 5 y e a r s . P r i o r t o t h a t t i m e 
e n g i n e e r s u s u a l l y s e l e c t e d a r e s e r v o i r s i t e o n 
t h e b a s i s o f s u c h f a c t o r s a s t h e d i s t a n c e o f t h e 
s i t e f r o m a c i t y , t h e d a m f o u n d a t i o n c o n d i t i o n s , 

t h e h y d r o l o g y o f t h e w a t e r s h e d , t h e t r e n d o f 
p o p u l a t i o n , c o s t o f t h e r e s e r v o i r , a n d t h e w a t e r 
d e m a n d . A l t h o u g h a l l o w a n c e w a s m a d e i n t h e 
d e s i g n o f a r e s e r v o i r f o r a d d i t i o n a l c o n s u m p t i o n 
d u e t o p o p u l a t i o n i n c r e a s e a n d f u t u r e i n d u s t r i a l 
d e m a n d s , t h e s e d i m e n t a t i o n f a c t o r w a s n o t g e n 
e r a l l y r e c o g n i z e d a g e n e r a t i o n a g o , a n d r a t e s o f 
s e d i m e n t a c c u m u l a t i o n w e r e no t a v a i l a b l e t o t h e 
d e s i g n e n g i n e e r . 

I n r e c e n t y e a r s t h e S t a t e W a t e r S u r v e y h a s 
m a d e t h r e e s e d i m e n t a t i o n s u r v e y s o n i m p o r t a n t 
r e s e r v o i r s i n t h e 1 7 - c o u n t y a r e a . T h e f i r s t o f 
t h e s e w a s m a d e a t t h e C a r b o n d a l e r e s e r v o i r w h i c h 
i s l o c a t e d a p p r o x i m a t e l y t w o m i l e s s o u t h o f C a r 
b o n d a l e . T h e r e s e r v o i r i s f o r m e d o n P i l e s F o r k 
w h i c h f l o w s i n t o C r a b O r c h a r d C r e e k j u s t n o r t h 
o f t h e c i t y . I t w a s c o n s t r u c t e d i n 1926 a n d u n t i l 
r e c e n t y e a r s w a s t h e p r i m a r y s o u r c e o f r a w 
w a t e r s u p p l y f o r C a r b o n d a l e . A s t h e c i t y g r e w , 
t h e r e s e r v o i r b e c a m e i n a d e q u a t e , a n d a t p r e s e n t 
m o s t o f t h e r a w w a t e r s u p p l y c o m e s f r o m C r a b 
O r c h a r d L a k e . A s e d i m e n t a t i o n s u r v e y o f C a r 
b o n d a l e r e s e r v o i r w a s m a d e i n 1 9 4 8 , a n d s e d i 
m e n t s t o r a g e w a s d e t e r m i n e d b y t h e r a n g e 
m e t h o d . ( 1 3 ) I t w a s found t h a t t h e o r i g i n a l c a p a c i t y 
o f 462 m i l l i o n g a l l o n s h a d d e c r e a s e d t o 4 0 0 m i l l i o n 
g a l l o n s w h i c h r e p r e s e n t e d a l o s s i n c a p a c i t y o f 
0 . 6 3 p e r c e n t p e r y e a r o r a t o t a l l o s s i n c a p a c i t y 
o f 13 .9 p e r c e n t d u r i n g t h e p e r i o d . I t w a s e s t i 
m a t e d i n 1 9 5 1 t h a t t h e a n n u a l c o s t o f r e p l a c i n g 
t h e s t o r a g e l o s t t o s i l t w o u l d b e $ 1 3 3 0 . ( 1 4 ) 

I n 1949 t h e W a t e r S u r v e y m a d e a s e d i m e n t a 
t i o n s u r v e y o f t h e o l d W e s t F r a n k f o r t r e s e r v o i r . 
T h i s r e s e r v o i r w a s c o n s t r u c t e d i n 1926 f o r t h e 
c i t y o f W e s t F r a n k f o r t a n d s e r v e d a s i t s o n l y 
s o u r c e o f w a t e r u n t i l 1945 w h e n a s e c o n d l a k e 
w a s b u i l t . P r e s e n t l y , b o t h l a k e s a r e u s e d . A s u r 
v e y o f t h e l a k e m a d e i n 1936 i n d i c a t e d t h a t t h e 
r e s e r v o i r h a d l o s t 5.8 p e r c e n t o f i t s c a p a c i t y t o 
s e d i m e n t . F r o m 1936 t o 1949 t h e r e s e r v o i r l o s t 
a n a d d i t i o n a l 1.69 p e r c e n t o f i t s c a p a c i t y . ( 1 5 ) 

T h e o r i g i n a l s t o r a g e c a p a c i t y o f t h e l a k e i n 
1926 w a s 1 6 0 8 a c r e - f e e t o r 536 m i l l i o n g a l l o n s . 
B y 1936 t h i s a m o u n t w a s r e d u c e d t o 505 m i l l i o n 
g a l l o n s , a n d i n 1949 i t w a s e s t i m a t e d t h a t t h e 
c a p a c i t y w a s 4 9 2 m i l l i o n g a l l o n s . T h e d e p l e t i o n 
o f s t o r a g e d u e t o s e d i m e n t a t i o n i n t h e f i r s t 1 0 
y e a r s o f t h e r e s e r v o i r ' s l i f e w a s 0 . 5 8 p e r c e n t 
p e r y e a r . F r o m 1936 t o 1949 t h e a n n u a l r a t e w a s 
0 . 1 3 p e r c e n t . T h e a v e r a g e y e a r l y l o s s t o s e d i 
m e n t f r o m 1 9 2 6 t o 1949 w a s 0 . 3 3 p e r c e n t . W h i l e 
t h i s v a l u e i s a r e l a t i v e l y l o w r a t e o f d e p l e t i o n , i t 
b e c a m e a n i m p o r t a n t f a c t o r i n 1 9 5 4 w h e n t h e 
r e s e r v o i r b e c a m e n e a r l y e m p t y d u e t o t h e e x t e n d e d 
p e r i o d o f d r o u g h t . A p r e v i o u s d r o u g h t i n 1941 h a d 
b e e n s u f f i c i e n t t o c a u s e a w a t e r s h o r t a g e . H o w 
e v e r , w a t e r c o n s u m p t i o n p e r c a p i t a a t W e s t 
F r a n k f o r t h a s r i s e n s t e a d i l y f r o m a n o r i g i n a l 4 2 
g a l l o n s p e r d a y t o a 1950 f i g u r e o f 100 g a l l o n s 
p e r d a y s o t h a t e v e n w i t h t h e s e c o n d l a k e , t h e 
c i t y w a s f a c e d w i t h a w a t e r s h o r t a g e a n d h a d t o 
r e s t r i c t w a t e r u s e f o r a p e r i o d i n 1 9 5 4 . 

I n 1 9 5 0 , t h e W a t e r S u r v e y w a s r e q u e s t e d b y t h e 
U n i t e d S t a t e s F i s h a n d W i l d l i f e S e r v i c e t o m a k e a 
s t u d y o f t h e s e d i m e n t a t i o n o f C r a b O r c h a r d L a k e . 
T h e r e s u l t s o f t h i s s t u d y a r e s u m m a r i z e d o n 
page 22. 
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Watershed Area in Square M i l es 

FIGURE 4 RESERVOIR SEDIMENTATION IN SOUTHERN ILLINOIS 

On the basis of these sedimentation surveys 
and additional reconnaissance surveys on several 
smaller lakes in the area , a capacity-inflow ratio 
chart has been prepared to estimate reservoir 
sedimentation in the 17 southern Illinois counties. 
The capacity-inflow ratio is the relation of the 
storage in acre feet to the watershed in square 
mi les . 

The curves in Figure 4 indicate the relation 
between the capacity-inflow ratio of the lake and 
the estimated yearly capacity loss . As practically 
all of the potential reservoir sites investigated in 
this report have a capacity-inflow ratio greater 
than 1, the capacity loss in per cent per year due 
to sedimentation is estimated at 0.1 per cent. 



21 

MUNICIPAL SUPPLIES FROM STREAMS 

Present Sources 

Although the region has 30 municipalities that 
depend upon wells for their water supplies, the 
larger communities have impounding reservoi rs 
or use Crab Orchard Lake for part of their de
mands. There are 32 surface-water using com
munities in the 17 c o u n t i e s of which 27 are 
municipally owned and 5 are operated by private 
companies. Of these 32 communities, 7 obtain 
water from rivers or lakes; 4 from channel dams; 
2 from side-channel storage; 13 from impounding 
reservoi rs and 6 from impounding reservoirs 
with a supplemental surface water source. 

Rivers 

The 7 communities obtaining water supplies 
from r ivers are as follows. All of these systems 
are municipally owned and operated except Cairo 's 
plant which is privately owned. 

Evansville. Randolph County, takes its water 
from the Kaskaskia River. The plant was installed 
in 1943 and the population of the town is 821. The 
daily pumpage is estimated to be 40,000 gallons 
per day. The village supplies the International 
Shoe Company plant and the Sauer 's Flour Mill. 

Chester, Randolph County, obtains its water 
from the Mississippi River. The system was in
stalled in 1902 and the population of the town is 
5389. The average pumpage is 350,000 gpd. In 
November 1948, work was begun to improve the 
water quality, and in 1950 a new water treatment 
plant was put into operation. 

Cairo, Alexander County, obtains its munici
pal water supply from the Ohio River. The first 
water works was installed in 1887 and the popu
lation is 12,100. Pumpage averages 3 million 
gallons per day. 

Thebes, Alexander County, takes its municipal 
water supply from the Mississippi River. The 
plant was installed in 1929 and pumpage averages 
20,000 gallons per day. The population is 541. 

Rosiclare, Hardin County, takes its water from 
the Ohio River. The plant was installed in 1935 and 
in 1937 water was supplied to Elizabethtown from 
the Rosiclare system. The average daily pumpage 
is 150,000 gallons for a population of 2086 in 
Rosiclare and 583 in Elizabethtown. 

Golconda, Pope County, takes its water supply 
from the Ohio River. The average pumpage is 
75,000 gpd for a population of 1066 inhabitants. 
The present system was installed in 1935. Pr io r 
to that the city had drilled three wells in 1930 but 
none of the wells was successful and all were 
abandoned. 

Carmi , White County, pumps 300,000 gpd of 
Little Wabash River water. The system was in
stalled in 1894 and the population is 5574. 

Channel Dams 

Four of the municipal systems obtain water 
from channel dams as follows. Pinckneyville and 
Zeigler a re municipally owned and operated sys
tems. The Murphysboro and Royalton plants are 
privately owned. 

Pinckneyville, Pe r ry County, obtains water 
from Beaucoup Creek. The system was installed 
in 1883 and the present pumpage is 250,000 gpd. 
The population of Pinckneyville is 3299. 

Murphysboro, Jackson County, pumps 375,000 
gpd of Big Muddy River water. This system was 
installed in 1889 and the population is 9241. 

Royalton, Franklin County, pumps 150,000 gpd 
of Big Muddy River water. The system was in
stalled in 1926 and the population is 1506. 

Zeigler, Franklin County, obtains water from 
a tributary of Big Muddy River. Average pumpage 
is 150,000 gpd for a population of 2516. The sys
tem was originally installed in 1903. 

Side-Channel Reservoirs 

Car r i e r Mills. Saline County, pumps water 
from South Fork of the Saline River into a side-
channel reservoir . Pumpage is 65,000 gpd and the 
population is 2252. The system was installed in 
in 1938 and is owned by the municipality. 

Galatia, Saline County, has a side-channel 
reservoir near Gassaway Creek. Pumpage is 
40,000 gpd and the population is 933. This muni
cipally owned system was installed in 19 37. 

Impounding Reservoirs 

Thirteen of the communities have water sys
tems which make use of impounding rese rvo i r s . 

Mt. Vernon, Jefferson County, has two rese r 
voirs on branches of Casey Fork. This is a pr i 
vately owned company and pumpage is 1.5 million 
gallons per day. The population of Mt. Vernon is 
15,600 and the waterworks was installed in 1891. 

Coulterville, Randolph County, h a s an im
pounding reservoir on a tributary of Mud Creek. 
Pumpage averages 70,000 gpd and the system was 
installed in 1942. The population is 1160. This is 
a municipally owned plant. 

Sparta, Randolph County, has an impounding 
reservoir on a branch of M a r y ' s R i v e r . The 
pumpage average is 193,000 gpd. This is a muni
cipally operated system and was installed in 1889. 
The population of Sparta is 3576. 

DuQuoin, P e r r y County, has an impounding 
reservoir on R e e s e Creek. Pumpage averages 
800,000 gpd and the system was installed in 1898. 
The population is 7147. This is a municipally 
owned system. Tamaroa receives water from 
DuOuoin. 
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Sesser , Franklin County, obtains water from 
an impounding reservoir on Sandusky Creek. 
Pumpage averages 250,000 gpd. The system was 
installed in 1924 and the population is 2096. This 
is a municipally owned system. 

Christopher, Franklin County, obtains water 
from an impounding reservoir on Brandy Creek. 
Pumpage averages 400,000 gpd and the population 
is 3545. This municipally owned system was in
stalled in 1916. 

McLeansboro, Hamilton County, has an im
pounding reservoir on a branch of Big Creek. 
Pumpage averages 225,000 gpd and the population 
is 3008. This municipally owned system was in
stalled in 1900. 

Norris City, White County, has an impounding 
reservoi r on Indian Creek. Pumpage averages 
70,000 gpd and the population is 1370. This muni
cipally owned system was installed in 1937 

Carbondale. Jackson County, has an impound
ing reservoi r on Piles Fork, however most of 
the city 's water supply is pumped from Crab 
Orchard Lake. The present pumpage is 1.4 mil
lion gallons per day and the 1950 population was 
recorded as 10,921. This is a municipally owned 
system, installed in 1897. 

Johnston City, Williamson County, has an 
impounding reservoir on Lake Creek. Pumpage 
averages 100,000 gpd. The system is municipally 
owned and was installed in 1908. The population 
is 4429. 

Eldorado, Saline County, has an impounding 
reservoi r on Wolf Creek. This is a privately 
owned water system installed in 1920. Pumpage 
is 240,000 gpd and the population is 4500. Raleigh 
receives water from Eldorado. 

Vienna, Johnson County, has an impounding 
reservoi r on McCorkle Creek. This is a munici
pally owned system installed in 1937. The present 
pumpage is 60,000 gpd and the population is 1085. 

Elkville, Jackson County, has an impounding 
reservoi r named Hallidayboro Lake. The pumpage 
averages 55,000 gpd. This is a municipally owned 
system installed in 1937. The population is 934. 

Supplementary Surface Sources 

Benton, Franklin County, has an impounding 
reservoi r on a branch of Big Muddy River. This 
municipally owned system was installed in 1911. 
The present pumpage is 730,000 gpd and the popu
lation is 7848. During the 1952-55 drought, Benton 
laid a pipe line from the lake to the Big Muddy 
River and pumped water from the river for a 
period. 

West Frankfort, Franklin County, has two im
pounding re se rvo i r s . One on Tilley Creek was 
installed in 1917, and a second on Stevens Creek 
was installed in 1945. The population is 11,384 and 
the pumpage is 700,000 gpd. As an emergency 
measure during the drought, a low dam was con

structed across a branch of Big Muddy River and 
plans made to pump directly into the 16-inch main 
between the lakes and the water plant. No appre
ciable quantity of water was pumped from this 
source. 

Herrin, Williamson County, has an impound
ing reservoir on Wolf Creek and also receives 
water from Crab Orchard Lake. The present 
pumpage is 875,000 gpd and the population is 
9331. This is a municipally owned system installed 
in 1911. 

Marion, Williamson County, has an impounding 
reservoi r on a branch of Craborchard Creek. 
In 1952 this source became inadequate and a pipe 
line was laid to Crab Orchard Lake. Water is 
pumped from Crab Orchard Lake to the impound
ing reservoir and thence to Marion. Pumpage 
averages 625,000 gpd and the population is 10,459. 
This is a municipally owned system installed in 
1904. 

Car tersvi l le , Williamson County, has an im
pounding reservoir on Hurricane Creek. In 1955 
when its reservoir became nearly dry, Car ter -
ville completed a pipe line to Crab Orchard Lake 
The present pumpage is 175,000 gpd and the popu
lation, 2716. This is a municipally owned system 
installed in 1924. 

Harr isburg, Saline County, has several side-
channel impoundments including a new one north 
of town on the Middle Fork of the Saline River. 
The present pumpage is 825,000 gpd and the popu
lation is 10,999. This is a municipal system in
stalled in 1901. 

Data on these water supplies are presented in 
Table 40, Water Quality section of this report . 

Crab Orchard Lake 

The most significant water resource develop
ment in southern Illinois is Crab Orchard Lake 
and its tr ibutary lakes, Little Grassy and Devils 
Kitchen. Work on completion of Devils Kitchen 
Lake is now progressing. Crab Orchard is the 
largest artificial lake in Illinois and was con
structed in the late 1930's for recreational and 
water supply uses . The major portion of Crab 
Orchard Lake watershed is in Williamson Coun
ty, but it extends southward into Union and John
son Counties and westward to J a c k s o n County. 
Excluding the lake a reas , the watershed has an 
area of 185 square miles . The earth-fill dam, 
3000 feet in length, extends in a north-south 
direction in the SW 1/4 of Section 19 to the NW 
1/4 of Section 30, T9S, R1E in Williamson County. 
The dam has a maximum e l e v a t i o n of 50 feet 
above the former Craborchard Creek s t ream 
bed. Mean sea level elevation of the top of the 
dam is 415 feet and that of the spillway, located 
on the south end of the dam, 405 feet. The lake 
extends in an easterly direction for about nine 
miles from the dam. Its width varies from one-
half mile to one and one-half mi les . The lake has 
two northward extending a r m s about two miles 
upstream from the dam and another major a r m 
extends in a southerly direction about six miles 
upstream from the dam. Water from Little Grassy 
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Creek and Big Grassy Creek flows into this a rm 
of the lake. A major tributary, Wolf Creek, en
ters the lake from the south about six miles up
stream from the dam. The lake receives i ts main 
drainage from Craborchard Creek which drains 
a large area to the east of the lake. 

There is a stream-gaging station on Crab-
orchard Creek located in the NW 1/4 Section 2, 
T9S, R3E, near the center of the downstream side 
of a bridge on State Highway 13, two miles down
stream from Buckley Creek and two miles east of 
Marion. This station was installedin October 1951 
and has a drainage area of 31.9 square miles . 
Maximum discharge, 330 cfs, was measured on 
March 20, 1955. There have been many days when 
there was no flow in the creek. 

. Sedimentation. The original capacity of the 
reservoir was 23.0 billion gallons in 1940 when 
the lake began to fill. In 1951 a detailed sedimen
tation study of Crab Orchard and its tributary 
lakes indicated that the reservoir storage capa
city had been reduced 4.84 per cent in 11.2 years 
and that the capacity at that time was 21.9 billion 
gallons. A study of the sedimentation data resulted 
in estimates of the expected ultimate life of the 
reservoir to be approximately 230 years . 

The 1951 study included a survey of Little 
Grassy Lake. This lake constructed in 1943-44 
extends in a generally northwest-southeast d i rec
tion and is located in the SE 1/4 of Section 18, 
T10S, R1E. The dam has a length of 1500 feet and 
the lake extends approximately four miles south 
from the dam. Two major side a rms divide the 
lake one and one-half miles south of the dam. The 
original storage capacity of Little Grassy Lake 
was 8.5 billion gallons. The sedimentation survey 
of 1951 indicated that the lake had lost 1.44 per 
cent of its volume and then contained 8.4 billion 
gallons. 

Although Little Grassy Lake was completed 
following suspension of construction during World 
War II, work was halted in 1942 on the Devils 
Kitchen dam project upon orders from the War 
Production Board. At that time the Devils Kitchen 
Lake area had been cleared and part of a gravity-
type concrete dam had been constructed. The 
project is now reactivated and scheduled for 
completion in 1959. 

Devils Kitchen Lake, as originally planned, has 
its damin theSE l /4of Section 16, T10S, R1E. The 
lake has a watershed area of 19.6 square miles 
and will cover 810 ac res . Elevation of the spill
way cres t is 510 feet mean sea level. The lake, 
when completed, will have an average depth of 36 
feet and a 90-foot depth at the spillway. The total 
storage volume is estimated at above 7.9 billion 
gallons. The main body of the lake would be about 
two miles long. 

Yield. Draft-drawdown analyses (16 ) indicate 
that Crab Orchard Lake is capable of furnishing 

a continuous draft of 26 million gallons per day, 
assuming that the water level in the lake may be 
drawn down 10 feetbelow spillway cres t elevation. 
The analysis indicates that if the lake level is 
permitted to fall 22 feet below spillway cres t 
elevation, the continuous yield of the lake would 
be approximately 43 million gallons per day. 

Additional Yield. Little Grassy Lake will fur
nish a total draft of about 8.5 million gallons per 
day assuming that the water level is drawn down 
50 feet below the elevation of the spillway cres t . 

When Devils Kitchen Lake is completed it can 
furnish a total draft of about 11 million gallons 
per day, if the water level is occasionally drawn 
down 8 feet below the spillway cres t . 

POTENTIAL RESERVOIR SITES 

There are numerous sites available for devel
opment in the 17-county area as water-supply 
reservoi rs and for other purposes. They range in 
size from impoundments covering a few acres and 
with watersheds of less than one square mile to 
larger lakes covering thousands of acres and with 
capacities up to 350,000 acre-feet . In this study 
no attempt has been made to locate all potential 
sites for smaller rese rvo i r s . 

The hydrology of 113 potential sites has been 
studied and data for each reservoir a re presented 
in tabular form. The tables of information in
clude watershed size and spillway elevation which 
were obtained from study of topographic maps. 
From these values, the depth of water at the dam, 
the pool area and he storage capacity are deter
mined. The mean annual runoff value is read 
from a Water Survey map of average runoff for 
25 stream-gaging stations in Illinois. The yield 
per day is a value determined graphically (3 ) and 
indicates the demand that could be met by an im
poundment during a drought having a 40-year r e 
currence interval. Such a drought is one that 
might occur on the average once every forty 
years . In certain areas where many similar sites 
exist, only data for typical examples have been 
included. The extent to which each site would affect 
existing structures is also considered. Data 
presented are provisional and subject to revision 
when more detailed topographic and engineering 
surveys are made. 

Sites by County 

On the following pages, the potential r e se r 
voir sites in southern Illinois are discussed in 
detail by county. Existing reservoi rs a re shown 
also on the county maps and the hydrologic data 
are given in a table following. Some existing lakes 
are shown on the county maps but a re not listed 
in the tables because it has not been possible to 
obtain accurate hydrologic data. 
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ALEXANDER COUNTY 

Coope r C r e e k with d a m loca ted in the NE 1/4 
of Sec t ion 6, T14S, R1W would c r e a t e a 1070 
a c r e l ake . The w a t e r s h e d a r e a i s n e a r l y eight 
s q u a r e m i l e s . One i m p o r t a n t township road r u n 
ning f r o m Mill C r e e k w e s t w a r d would be flooded 
by this d a m . A de ta i l ed topograph ic s u r v e y would 
be n e c e s s a r y to d e t e r m i n e the amount of flooding 
of the r o a d . P a r t of the road which runs d iagon
a l ly th rough the r e s e r v o i r s i t e would need to be 
r a i s e d . 

The Happy Hollow s i t e is l oca t ed in the SE 1/4 
of Sect ion 1, T14S, R3W. It is typ ica l of s e v e r a l 
s i t e s l oca t ed along the edge of the M i s s i s s i p p i 
R i v e r flood pla in in the Shawnee Nat ional F o r e s t , 
and depending upon the need , would r e q u i r e a 

s h o r t dam to impound w a t e r to a c o n s i d e r a b l e 
dep th . The s i t e would have a w a t e r s h e d of a p p r o x i 
m a t e l y one s q u a r e m i l e . 

A d a m c o n s t r u c t e d a c r o s s the v a l l e y of a 
B r a n c h of Mil l C r e e k in the SE 1/4 of Sec t ion 17, 
T14S, R1W with sp i l lway at e leva t ion 400 feet, 
would c r e a t e a r e s e r v o i r having a dep th at the 
d a m of n e a r l y 60 feet , a pool a r e a of about 192 
a c r e s and a s t o r a g e of a p p r o x i m a t e l y 3840 a c r e -
feet . The w a t e r s h e d a r e a i s 0.9 s q u a r e m i l e s . 

The poten t ia l l ake s i t e s a r e shown on the map 
of A lexande r County , F i g u r e 5, and the da ta a r e 
s u m m a r i z e d in Tab le 3 . 

\ TABLE 3 

ALEXANDER COUNTY, HYDROLOGIC DATA FOR P O T E N T I A L RESERVOIR SITES 

C o o p e r C r e e k 
NE 1/4 Sec . 6, 
T14S, R1W 

Happy Hollow 
SE 1/4 Sec . 1, 
T14S, R3W 

Mi l l C r e e k B r a n c h 
SE 1/4 Sec . 17, 
T14S, R1W 

7.9 440 65 1070 23,184 7,555 2 ,067 618 4.5 

1.0 440 95 150 4,750 1,548 262 87 0.6 

0.9 400 60 192 3,840 1,251 235 111 0.5 

* 4 0 - y e a r r e c u r r e n c e i n t e r v a l . 
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FIGURE 5 ALEXANDER COUNTY 
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FRANKLIN COUNTY 

F o u r s i t e s a r e ava i l ab le i n F r a n k l i n County 
ranging in s i z e f r o m w a t e r s h e d s having a r e a s of 
2.3 to 475 s q u a r e m i l e s . 

Ewing C r e e k s i t e , with d a m loca ted in the 
w e s t e r n half of Sect ion 5, T7S, R 4 E , i m m e d i a t e l y 
n o r t h e a s t of Highway 34, a p p r o x i m a t e l y t h r e e 
m i l e s n o r t h w e s t of T h o m p s o n v i l l e , would c r e a t e 
a pool a r e a of 1370 a c r e s with a s t o r a g e capac i ty 
of 13,700 a c r e - f e e t f rom a w a t e r s h e d of 21.5 
s q u a r e m i l e s . At l e a s t two n o r t h - s o u t h township 
roads would be flooded and need to be r e loca t ed . 
The I l l inois C e n t r a l R a i l r o a d t r a c k would need 
to be r a i s e d in Sect ion 34. 

Be the l C h u r c h s i t e in the NW 1/4 of Sect ion 
12, T7S, R 2 E , is one of s e v e r a l t r i b u t a r y channels 
along the Middle F o r k of the Muddy R ive r . This 
is in a r e l a t i v e l y flat reg ion and the d r a i n a g e 
a r e a would be 2.3 s q u a r e m i l e s to p rov ide a pool 
a r e a of 300 a c r e s . T h r e e u n i m p r o v e d township 
roads would be flooded and Highway 37 which 
b o r d e r s the l ake on the ea s t m a y need to be 
r a i s e d s l igh t ly . 

White Oak C r e e k s i t e is l oca t ed 3 1/2 m i l e s 
n o r t h w e s t of S e s s e r in the SW 1/4 of Sect ion 4, 

T5S, R1E on a t r i b u t a r y of L i t t l e Muddy R ive r . 
Th i s lake would have a w a t e r s h e d of five s q u a r e 
m i l e s and a pool a r e a of 120 a c r e s . At l e a s t two 
n o r t h - s o u t h i m p r o v e d roads would be flooded by 
such an impoundmen t . 

The Rend Lake s i te is the l a r g e s t of potent ia l 
lake p r o j e c t s in the 17-county a r e a . The dam 
would be l oca t ed in the SW 1/4 of Sect ion 3, T6S, 
R2E. The w a t e r s h e d a r e a i s e s t i m a t e d a t 475 
s q u a r e m i l e s and the pool a r e a 26,240 a c r e s 
With sp i l lway c r e s t e leva t ion at 400 fee t , the 
r e s e r v o i r vo lume i s e s t i m a t e d a t 350,000 a c r e -
feet . C o n s t r u c t i o n of th i s lake would involve 
abandonment or r e loca t ion of many m i l e s of 
s t a t e and county h ighways . 

S e v e r a l a d d i t i o n a l s i t e s a r e ava i l ab le i n 
F r a n k l i n County. Although m a n y a r e adequa te for 
s m a l l c o n s e r v a t i o n l a k e s , they w e r e not con
s i d e r e d adequa te for ex tens ive w a t e r u s e . 

All po ten t ia l s i t e s a r e shown on the m a p of 
F r a n k l i n County, F i g u r e 6 , and da ta a r e s u m 
m a r i z e d in T a b l e 4 . Data for 20 ex i s t ing r e s e r 
v o i r s a r e s u m m a r i z e d in Tab le 5 . 

T A B L E 4 

FRANKLIN COUNTY, HYDROLOGIC DATA FOR P O T E N T I A L RESERVOIR SITES 

Ewing C r e e k 
W 1/2 Sec . 5, 
T7S, R 4 E 

Be the l C h u r c h C r e e k 
NW 1/4 Sec . 12, 
T7S, R 2 E 

White Oak C r e e k 
SW 1/4 Sec . 4 , 
T5S, R 1 E 

Rend L a k e 
SW 1/4 Sec . 3 , 
T6S, R 2 E 

21.5 440 30 1,370 13,700 4,464 4,874 790 6.3 

2.3 400 20 300 2,000 652 521 173 0.8 

5.0 440 18 120 720 235 1,134 69 0.6 

475.0 410 40 24,800* 303 ,000* 108,508* 107,321 15,149 150.0 

* 4 0 - y e a r r e c u r r e n c e i n t e r v a l . 
‡ F r o m State Divis ion of W a t e r w a y s . 



FIGURE 6 FRANKLIN COUNTY 
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T A B L E 5 

FRANKLIN COUNTY, HYDROLOGIC DATA FOR EXISTING RESERVOIRS 

P o o l 
W a t e r s h e d A r e a Capac i ty 

R e s e r v o i r Loca t ion Sq . Mi . A c r e s Mil . Gal . R e m a r k s 

S e s s e r Sec . 19, T5S, R 2 E 1.2 45.0 75.5 440 ft. above s e a 
l e v e l - sp i l lway 
c r e s t . City w a t e r 
supply 

C. B. & Q. SW 1/4 Sec . 19, T5S, R 2 E 1.1 53.6 54.0 F u r n i s h e s w a t e r for 
r a i l r o a d u s e s 

C. B . & Q. S e c . 36, T5S, R 1 E 2.5 70.0 109.0 "                     " " 

Lake Benton Sec . 30, T5S, R 3 E 70.0 169.0 Ci ty supply Benton 

Lake Ha mi l t on S e c s . 29, 30, 3 1 , 32, T5S, R 3 E 2.7 32.0 115.0 " " " 

Lake M o s e s S e c s . 3, 4 , 5 , 8 , 9 , 10, T6S, R 3 E 3.1 211.5 560.0 P a r t of c i ty supply 

New R e s e r v o i r Sec . 16, T6S, R 1 E 1.5 40.0 160.0 Ci ty supply of 
C h r i s t o p h e r 

Mine No. 11 S e c s . 14 & 15, T6S, R1E 0.1 50.0 90.0 Mine supply of 
C h r i s t o p h e r 

Old R e s e r v o i r Sec . 2 3 , T6S, R1E 0.6 20.0 60.0 Ci ty supply, 
C h r i s t o p h e r 

Mine No. 10 Sec . 24, T6S, R 1 E 0.7 12.3 10.0 Supply for m i n e s , 
C h r i s t o p h e r 

Mine No . 12 Sec . 25 , T6S, R 1 E & 0.3 17.4 8.8 "  " " 
Sec . 30, T6S, R 2 E 

I . C. R e s e r v o i r Sec . 3 , T7S, R 4 E 2.4 53.0 170.0 Supply for r a i l r o a d s 

C. & E . I. Sec . 18, T7S, R 3 E 1.0 13.7 20.0 " " " 

Old Ben Coa l Co. Sec . 16, T7S, R 3 E 0.2 1.0 1.0 Supply for m i n e s 

Roya l ton Mine Sec . 28 , T7S, R 1 E 0.3 21.2 22.0 "  "      " 

New Mine S e c s . 22 , 26, 27 , T7S, R 1 E 10.6 25.6 25.0 " " " 
R e s e r v o i r 2 

C. B. & Q. Sec . 20 , T7S, R 2 E 0.4 38.5 45.0 Supply for r a i l r o a d 
u s e s 

Mine No. 15 Sec . 35 , T7S, R 2 E 1.0 13.3 10.0 Supply for m i n e s 

Wes t F r a n k f o r t S e c . 30, T7S, R 4 E 3.8 149.5 355.0 Ci ty supply 
W e s t F r a n k f o r t 

Wes t F r a n k f o r t Sec . 18, T7S, R 4 E 7.5 208.5 495.0 " "
Lake  

T o t a l 2,554.3 

---
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GALLATIN COUNTY 

The southern half of Gallatin County, which is 
located within the Shawnee Hills section, provides 
topography for many excellent reservoir s i tes. 
Only a few typical sites are treated in this report . 

A large lake site exists on the North Fork of 
Saline River, eight miles east of Eldorado. The 
dam would be located in the NW 1/4 of Section 23, 
T8S, R8E and the, lake would extend over 5900 
acres . The depth of water at the dam would be 
20 feet and the storage capacity is estimated at 
39,500 acre-feet . 

Construction of this lake would cause flooding 
of some houses at Elba. The New York Central 
Railway crossing north of Texas City would need 
to be raised as well as several highways crossing 
the lake floor. The lake area extends into Saline 
and Hamilton counties. 

Beaver Creek which is located near the south
eastern corner of the county in the SE 1/4 of 
Section 33, T10S, R9E, would provide a pool area 
of 330 ac res supplied by water from a drainage 
area of 9 square miles . The dam could be con
structed directly west of the north-south town
ship road but in addition two other township roads 
would need to be relocated. By raising the ele
vation it would be possible to increase the pool 
area to 500 acres at this site. 

A small reservoir could be located in the NE 
1/4 of Section 14, T9S, R9E. This Shawneetown 
Hills site would have a watershed area of 0.7 
square miles but would impound 233 acre-feet. 
One improved road in the upper par t of the lake 
would be flooded but no main township roads would 
be disturbed by this impoundment. 

One small reservoir with a watershed of 0.5 
square mile could be constructed near the center 
of Section 34, T9S, R8E. The neares t town is 
Equality, three miles to the northwest across the 
flood plain of the Saline River. This site is given 
the name of Black Branch. 

A reservoi r site exists on Sugar Camp Branch 
of Wildcat Hills with the dam in the NE 1/4 of 

Section 5, T10S, R8E. This site would have a 
watershed of two square miles and would flood 
one north-south township road and another unim
proved road. The rugged topography permits in
creasing the height of the spillway and the volume 
of the reservoir at this si te . Increasing the spill
way elevation from 400 to 420 feet would increase 
the storage from I960 acre-feet to 6240 acre-
feet. 

The Clayton Hollow site, which is one of seven 
parallel s i tes , is located in the NE 1/4 of Section 
26, T10S, R8E. This site would have a watershed 
of 0.7 square miles and a pool area of 90 ac re s . 
Due to the rugged topography, there are no roads 
running through the site and the length of the dam 
would be a maximum of 1000 feet to produce a 

. lake with a maximum depth of 100 feet. The par
allel s t reams are given the following names: 
Clayton Hollow, Facker Hollow, Grindstaff Hollow, 
Captain Vinyard Hollow, Rice Hollow, and Colbert 
Hollow. An eighth site, Pounds Hollow, is used as 
a conservation lake. All these sites are located 
in rugged topography, and with a r u n o f f of 15 
inches, the water-supply character is t ics of each 
would be very good and the yields high. 

Little Eagle Creek in the SW 1/4 of Section 
19, T10S, R8E would provide a storage of 3000 
acre-feet from a watershed of 2.2 square miles . 
The county line township road would be flooded 
by such an impoundment. The nearest town, 
Equality, is 7-1/2 miles to the north. 

Eagle Creek site located in the SW 1/4 of 
Section 7, T10S, R8E would impound 42,500 ac re -
feet of water and have a watershed area of 16.6 
square mi les . Several township roads in the area 
would be flooded by such an impoundment. 

One recreational lake has been constructed 
in the county. This is Pounds Hollow, a 33-acre 
impoundment, located in Section 25, T10S, R8E. 
It has a watershed of 1.6 square miles and a 
capacity of 300 acre-feet . 

The sites are shown on the county map, Figure 
7, and the data for potential reservoi rs in Table 6. 
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TABLE 6 

GALLATIN COUNTY, HYDROLOGIC DATA F O R P O T E N T I A L RESERVOIR SITES 

Nor th F o r k Lake 
NW 1/4 Sec . 2 3 , 
T8S, R8E 

B e a v e r C r e e k 
SE 1/4 Sec . 33, 
T10S, R 9 E 

Shawneetown Hil ls 
NE 1/4 Sec . 14, 
T9S, R 9 E 

Wildcat Hil ls 
B lack B r a n c h Cen te r 
Sec . 34, T9S, R8E 

Wildcat Hi l ls 
Sugar C a m p B r a n c h 
NE 1/4 Sec . 5, 
T10S, R8E 

Sugar C a m p B r a n c h 
NE 1/4 Sec . 5, 
T10S, R.8E 

Clayton Hollow 
NE 1/4 Sec . 26 , 
T10S, R 8 E 

E a g l e C r e e k 
SW 1/4 Sec . 7, 
T10S, R8E 

Li t t l e Eag le C r e e k 
SW 1/4 Sec . 19, 
T10S, R 8 E 

430 360 20 5920 39,467 12,860 112,101 3417 36.9 

9 360 20 330 2,200 717 2,354 190 1.5 

0.7 400 20 35 233 76 183 20 0.1 

0.5 440 33 35 385 125 123 20 0.1 

2 400 28 210 1,960 639 523 122 0.8 

2 420 48 390 6,240 2,033 523 225 1.1 

0.7 500 100 90 2,970 968 182 125 0.4 

16.6 420 50 2250 42,500 13,849 4,343 1402 9.5 

2.2 420 35 260 3,030 987 583 150 1.1 

* 4 0 - y e a r r e c u r r e n c e i n t e r v a l . 
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FIGURE 7 GALLATIN COUNTY 
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HAMILTON COUNTY 

The lake sites available in Hamilton County 
are generally small and require long dams. Three 
of the best sites appear to be: 

A branch of Big Creek, with dam located in 
the eastern portion of Section 34, T4S,R5E would 
impound 2400 acre-feet of runoff from a 1.7 square 
miles watershed. The spillway elevation of 480 
feet would create a pool a rea of 180 ac re s . The 
depth of water at the dam would be 40 feet but 
the dam would have to be over 2000 feet in length. 
The site is located approximately half way between 
Dahlgren and McLeansboro and would be located 
two miles south of Highway 142. No roads or 
highways would be affected by the construction 
of this lake. 

Wheeler Creek, with dam located in the SE 
1/4 of Section 18, T5S, R7E, would impound 5600 
acre-feet of runoff from a 7.5 square mile water
shed. The spillway elevation is estimated at 440 
feet and this would create a pool area of 420 
acres . Depth of water at the dam is estimated at 
40 feet and the length of the dam would be over 
2500 feet. This site is located three miles east 
of McLeansboro and the dam would be immedi
ately north of Highway 14. Study of the topographic 
map indicates that there would be considerable 
shallow water in the upper par ts of the lake. One 
improved township road would be affected by 
flooding along two eastern a rms of the lake. 

A dam located on Tenmile Creek in the SE 
1/4 of Section 19, T5S, R.6E would create a lake 
having a pool area of 575 acres and a watershed 
area of 9.4 square miles . With spillway eleva

tion at 440 feet, the storage capacity of the lake 
is estimated at 7700 acre-feet . The depth of water 
at the dam is estimated at 40 feet and the length 
of the dam would be about 1300 feet. The site is 
approximately three miles west-southwest of 
McLeansboro but parts of Highway 14 would need 
to be raised and the township highway in Section 
24 would need to be relocated. 

In addition to these sites there are several 
smaller ones, where good conservation lakes 
could be developed: a dam in the western half 
of Section 11, T7S, R5E, across the "alley of 
Rector Creek would create a 300-acre lake. If 
the elevation of the spillway were 440 feet, the 
maximum depth of water at this dam would be 
40 feet. A dam in the NW 1/4 of Section 28, T5S, 
R7E, across the valley of Riley Creek would 
create a 250-acre lake having a depth at the dam 
of 20 feet. Elevation of the spillway is assumed 
at 410 feet. 

In addition two small lake sites are available 
on tr ibutaries of Wheeler Creek and Shelton Creek. 

The McLeansboro city reservoi r , which is the 
only significant surface industrial water supply 
in the county, is located in Sections 16 and 17, 
T5S, R6E. The lake has a watershed of 1.5 square 
miles , a pool area of 15 acres and a capacity of 
70 acre-feet . 

All potential sites for which the hydrology has 
been prepared are shown on the map of Hamilton 
County, Figure 8 and the data in Table 7. 

TABLE 7 

HAMILTON COUNTY, HYDROLOGIC DATA FOR POTENTIAL RESERVOIR SITES 

Branch Big Creek 
E 1/2 Sec. 34, 
T4S, R5E 

Wheeler Creek 
SE 1/4 Sec. 18, 
T5S, R7E 

Tenmile Creek 
SE 1/4 Sec. 19, 
T5S, R6E 

1.7 480 40 180 2,400 782 414 124 0.8 

7.5 440 40 420 5,600 1,825 1,825 242 2.5 

9.4 440 40 575 7,667 2,498 2,287 331 3.3 

* 40-year recurrence interval. 
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FIGURE 8 HAMILTON COUNTY 
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HARDIN COUNTY 

Honey C r e e k which is located in the SE 1/4 of 
Sect ion 33, T11S, R10E would impound 16,600 
a c r e - f e e t f rom a w a t e r s h e d of 10.25 s q u a r e m i l e s . 
One i m p o r t a n t township road would need r e l o c a 
t ion. T h i s si te i s l e s s than two m i l e s f r o m the 
Ohio R i v e r but i t is loca ted in rugged coun t ry and 
would impound a g r e a t amount of wa te r for a r e l 
a t ive ly s m a l l d a m . Many u n i m p r o v e d roads would 
a l s o be flooded by such an impoundmen t . 

Rock C r e e k loca ted in the SW 1/4 of Sect ion 
14, T11S, R9E would impound o v e r 2100 a c r e - f e e t 
of w a t e r f rom a w a t e r s h e d of 5.5 s q u a r e m i l e s . 
Only one un improved road would be affected by 
th i s impoundment . 

A d a m loca ted in the NE 1/4 of Sec t ion 15, 
T11S, R9E would impound 18,000 a c r e - f e e t of 
w a t e r in the va l l eys of H a r r i s and Goose C r e e k s . 
Two township roads in the va l ley would be flooded 
and need re loca t ion . 

Big C r e e k is loca ted in the NW 1/4 of Sect ion 
2 1 , T12S, R8E. This would m a k e a l a r g e l ake , 
1830 a c r e s , with a w a t e r s h e d a r e a of 39 s q u a r e 
m i l e s . The impoundment would s t o r e 36,600 a c r e -

feet of w a t e r . The loca t ion is a p p r o x i m a t e l y two 
m i l e s n o r t h w e s t of E l izabe th town and the loca t ion 
of the d a m would be such that w a t e r could be m a d e 
to flow down Big C r e e k to a point half m i l e w e s t 
of E l i zabe th town on the Ohio R i v e r . The i m p r o v e d 
township road b o r d e r i n g the wes t s ide of the 
p roposed lake would need r a i s i n g in p l a c e s . A 
township highway which follows the wes t s ide of 
the p r o p o s e d lake would be flooded in p a r t and 
would need a p p r o x i m a t e l y one m i l e of r e l oca t i on . 
The rugged topography in this a r e a i nd i ca t e s that 
t h e r e a r e o the r s m a l l e r s i t e s adjacent t o Big 
C r e e k which could be developed i f n e c e s s a r y . 

Among s e v e r a l s i t e s ava i lab le in Ha rd in Coun
ty is one a c r o s s the va l l ey of Honey C r e e k . A d a m 
in the SW 1/2 of Sect ion 30, T11S, R10E would 
c r e a t e a 1 5 0 - a c r e l ake with a m a x i m u m depth of 
20 feet . 

Al l po ten t ia l s i t e s for which the hydro logy h a s 
b e e n p r e p a r e d a r e shown on the m a p of H a r d i n 
County, F i g u r e 9, and the data in Table 8. Data 
for four ex is t ing r e s e r v o i r s a r e s u m m a r i z e d in 
Tab le 9 . 

TABLE 8 

HARDIN COUNTY, HYDROLOGIC DATA FOR P O T E N T I A L RESERVOIR SITES 

Honey C r e e k 
SE 1/4 Sec . 3 3 , 
T11S, R10E 

Rock C r e e k 
SW 1/4 Sec . 14, 
T11S, R 9 E 

H a r r i s and Goose C r e e k s 
NE 1/4 Sec . 15, T11S, R9E 

Big C r e e k 
NW 1/4 Sec . 2 1 , T12S, R8E 

10.25 400 60 830 16,600 5,409 2,681 479 5.4 

5.50 400 54 120 2,160 704 1,439 69 1.3 

11.00 400 54 1000 18,000 5,865 2,878 577 5.8 

39.00 380 60 1830 36,600 11,926 10,167 1,056 15.0 

* 4 0 - y e a r r e c u r r e n c e i n t e r v a l . 
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TABLE 9 

HARDIN COUNTY, HYDROLOGIC DATA FOR EXISTING RESERVOIRS 

Watershed Pool Area Capacity 
Reservoir Location Sq. Mi. Acres Mil. Gal. Remarks 

Benzon Fluor-Spar Sec. 3, T12S, R9E 0.0 1.5 14.0 Supply for mine 
Mine 

Rosiclare Lake Sec. 32, T12S, R8E 0.2 3.0 9.0             "            "         "

Hillside Fluor-Spar Sec. 29, T12S, R8E 3.4 2.5 5.0             "            "         "
Mine 

Franklin Mine Sec. 5, T13S, R8E 0.3 1.0 0.7             "            "         "

Total 28.7 

FIGURE 9 HARDIN COUNTY 
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JACKSON COUNTY 

The Kinkaid Creek site, six miles northwest 
of Murphysboro, is located in the NW 1/4 of Sec
tion 28, T8S, R3W. A lake constructed here would 
have a 50 square-miles watershed and storage 
capacity of nearly 60,000 acre-feet . Two town
ship roads would need to be relocated. 

Rattlesnake Creek in the SW 1/4 of Section 28, 
T7S, R3W would provide a pool area of 200 acres 
and a storage capacity of 4000 acre-feet . The 
nearest town would be Ava, 2-1/2 miles to the 
west and two roads now running across the bed 
of the lake would need to be relocated. The Gulf, 
Mobile and Ohio Railroad runs near the proposed 
dam si te. 

Mud Creek which is located in the NE 1/4 of 
Section 11, T9S, R2W would support a 500-acre 
lake with a watershed area of 9.3 square mi les . 
Highway 13 from Carbondale to Murphysboro 
would need to be raised if this lake were con
structed. In addition, two east-west township 
roads would need to be relocated. 

The Lewis Creek si te , three miles south of 
Murphysboro, is a small impoundment located in 
the NE corner of Section 20, T9S, R2W with a pool 
area of 80 acres and a watershed of 4.7 square 
miles . One township road would need to be relo
cated. The Gulf, Mobile and Ohio Railroad runs 
near the dam site. The topography at this location 
would permit raising the spillway considerably to 
increase the quantity of water impounded as the 
need a r i s e s . 

Bear Creek, located in the SE 1/4 of Section 
7, T10S, R2W, would provide for a pool area of 
80 acres and a watershed of 3.7 square mi les . 
This would be a long narrow deep reservoi r with 
three deep tributary fingers. The topography is 
such that the dam could be raised easily. There 
are no township roads in the immediate vicinity 
but the Gulf, Mobile and Ohio Railroad runs in 
the valley immediately below the dam. 

Cedar Creek in the NW l /4of Section 10,T10S, 
R2W is a large site with a pool a rea of 1100 
ac re s . Drainage would be received from nearly 

35 square miles and the reservoir would store 
over 12,000 acre-feet of water. The dam would 
be located adjacent to Highway 127 south of Mur
physboro. Several unimproved roads in the area 
would need to be relocated, but no important town
ship roads c ross the site. 

There are two sites on Indian Creek. One lo
cated in the SE 1/4 of Section 3, T10S, R1W would 
provide for a 370-acre lake with a watershed of 
nine square mi les . The storage would be approxi
mately 3700 acre-feet . The other site upstream 
on Indian Creek would have a dam located in the 
NW 1/4 of Section 23 that would provide for a 
pool area of 260 acres from a watershed of 4.1 
square miles . These rese rvo i r s a re five to seven 
miles south of Carbondale. The upst ream rese r 
voir would serve as a silt t rap for the lower one. 
Both sites a re located in rugged topography and 
no serious road relocation problems would be 
involved. 

A site on tributary to Drury Creek is located 
in the NW 1/4 of Section 21, T10S, R1W. The 

- watershed area would be 2.5 square miles and the 
storage capacity of the lake would be approxi
mately 3000 acre-feet . Construction of this lake 
would not affect present roads. The site is ap
proximately eight miles south of Carbondale 
between the Illinois Central Railroad and High
way 51. 

Two additional sites a re suggested for con
servation lakes: a dam in the SE 1/4 of Section 
26, T10S, R2W across the valley of C e d a r 
Creek would create a lake having an area of 179 
ac r e s . The maximum depth of water in this lake 
would be as much as 40 feet near the dam. A 
similar site exists in the SE 1/4 of Section 25, 
T10S, R2W across the valley of Clay Lick Creek. 
Here the pool area would be 186 acres with a 
maximum depth of 40 feet. 

The potential sites a re shown on the map of 
Jackson County, Figure 10, and the data summar
ized in Table 10. The five existing lakes in the 
county are summarized in Table 11. 
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FIGURE 10 JACKSON COUNTY 
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TABLE 10 

JACKSON COUNTY, HYDROLOGIC DATA F O R P O T E N T I A L RESERVOIR SITES 

Kinkaid C r e e k 
NW 1/4 S e c . 28 , T8S, R3W 

R a t t l e s n a k e C r e e k 
SW 1/4 S e c . 28, T7S , R3W 

Mud C r e e k 
NE 1/4 S e c . 11, T9S, R2W 

Lewis C r e e k 
NE Cor . Sec . 20, T9S, R2W 

B e a r C r e e k 
SE 1/4 S e c . 7, T10S, R2W 

Ceda r C r e e k 
NW 1/4 S e c . 10, T10S, R2W 

Indian C r e e k No. 1 
SE 1/4 S e c . 3, T10S, R1W 

Indian C r e e k No. 2 
NW 1/4 S e c . 23 , T10S , R1W 

T r i b u t a r y t o D r u r y C r e e k 
NW 1/4 S e c . 2 1 , T10S, R1W 

49.5 440 81 2,200 59,400 19,356 11,223 1,270 20.6 

6.0 400 60 200 4,000 1,303 1,360 115 1.8 

9.3 400 50 500 8,333 2,715 2,108 288 3.3 

4.7 400 15 80 400 130 1,066 46 0.4 

3.7 440 51 80 1,360 443 850 46 0.8 

34.5 400 33 1,100 12,100 3,943 7,822 635 6.9 

9.0 420 30 370 3,700 1,206 2,040 213 2.0 

4.1 500 60 260 5,200 1,694 929 150 1.8 

2.5 500 80 110 2,960 965 567 62 1.0 

* 4 0 - y e a r r e c u r r e n c e i n t e r v a l . 

TABLE 11 

JACKSON COUNTY, HYDROLOGIC DATA FOR EXISTING RESERVOIRS 

P o o l 
W a t e r s h e d A r e a Capac i ty 

R e s e r v o i r Loca t ion Sq. Mi . A c r e s Mil . Gal . R e m a r k s 

Ca rbonda le R e s e r v o i r S e c s . 32 & 33 , T9S, R1W 3.0 145 392 Supply for 
C a rb onda l e 

T h o m p s o n Lake Sec . 28 , T9S, R1W 0.4 30 25 R e c r e a t i o n a l 
p u r p o s e s only 

E lkv i l l e C .C . Lake S e c . 29 , T7S, R1W 1.4 62 93 Supply for 
E lkv i l l e 

Corb in L a k e Sec . 9, T9S, R2W 0.8 10 10 R e c r e a t i o n a l 
p u r p o s e s only 

Site No. 29 a l t e r n a t e NE 1/4 Sec . 1, T9S, R3W 3.0 175 500 R e c r e a t i o n lake 
(Murphysboro ) 

T o t a l 1,020 
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JEFFERSON COUNTY 

Horse Creek lake site is located in the NE 1/4 
of Section 21, T1S, R4E. A 43-square mile water
shed would contribute water to a 1530-acre lake 
with a storage capacity of 16,800 acre-feet . This 
site would affect at least five township roads, and 
in two cases , they would be completely flooded 
and would require relocation. The valley of 
Horse Creek is a relatively wide flat plain so 
that the depth throughout the lake would be com
paratively uniform. 

A tr ibutary of Casey Creek with adamlocated 
in the SW 1/4 of Section 31, T1S, R3E would sup
port a reservoir with a pool area of 148 ac r e s , 
a storage of 1330 acre-feet and the watershed 
would be 4.1 square mi les . At present Highway 37 
crosses the area where the upper part of this lake 
would occur. It may be necessary to raise High
way 37 at this point. In addition a township road 
near the dam would be flooded and would need 
relocation below the dam. This lake could be 
used as an auxiliary water supply for Mt. Vernon 
and the water impounded could be allowed to flow 
down Casey Fork to the city. 

Pinnacle Lake site would have a dam located 
in the NW 1/4 of Section 28, T2S, R1E. At this 
point such a lake would have a watershed area of 
48 square miles , a pool area of 4224 ac res , and 
a storage capacity of 77,400 acre-feet . Construc
tion of this lake would require relocation of at 
least four miles of township road within the lake 
area . 

The Snow Lake site in the NW 1/4 of Section 
7, T2S, R2E would create a lake with a pool area 
of 3846 ac re s , a storage capacity of 66,664 ac re -
feet. Drainage would be contributed from 48 square 

miles of watershed area. A dam at least 2000 feet 
long would be required and at least four miles of 
township roads would need to be relocated. 

Seven Mile Creek with a dam located approxi
mately 3-1/2 miles northeast of Mt. Vernon in 
the NW 1/4 of Section 23, T2S, R3E would create 
a lake with a pool area of 990 ac re s , a storage 
capacity of 13,200 acre-feet and would receive 
water from a drainage area of 11.6 square mi les . 
Construction of this lake would require reloca
tion or abandonment of at least three miles of 
township roads. 

The Puncheon Creek lake site, nine miles 
east-northeast of Mt. Vernon, would have its 
dam located in the NE 1/4 of Section 9, T2S, 
R4E. At this point the proposed lake would have 
a watershed area of 15.5 square miles , a pool 
area of 993 ac res , and a storage capacity of 
12,578 acre-feet . Construction of this lake would 
require relocation of an important township road 
for a distance of three-quar ters of a mile . 

Dodds Creek lake site, four miles southeast 
of Mt. Vernon, would have its dam located in the 
SW 1/4 of Section 14, T3S, R3E. The 348-acre 
lake would have a watershed of 6.8 square mi les . 
Storage capacity is estimated at 4176 acre-feet . 
Construction of this lake would require reloca
tion of a township road for three-quar ters of a 
mile. 

The potential lake sites are shown on the map 
of Jefferson County, Figure 11, and the data sum
marized in Table 12. Data on the six main lakes 
existing in Jefferson County are summarized in 
Table 13. 
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FIGURE 11 JEFFERSON COUNTY 
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T A B L E 12 

J E F F E R S O N COUNTY, HYDROLOGIC DATA FOR P O T E N T I A L RESERVOIR SITES 

H o r s e C r e e k 
NE 1/4 Sec . 2 1 , 
T1S, R 4 E 

T r i b u t a r y C a s e y F o r k 
SW 1/4 Sec . 3 1 , 
T1S, R 3 E 

P i n n a c l e Lake 
NW 1/4 Sec . 28 , 
T2S, R1E 

Snow Lake 
NW 1/4 S e c . 7, 
T2S, R 2 E 

Seven-Mi le Lake 
NW i / 4 Sec . 23 , 
T2S, R3E 

Puncheon Lake 
NE 1/4 Sec . 9, 
T 2 S , R 4 E 

Dodds C r e e k 
SW 1/4 Sec . 14, 
T3S, R 3 E 

43 470 33 1530 16,830 5,484 8,999 883 9.0 

4.1 500 27 148 1,332 434 855 85 0.8 

47.9 500 55 4 ,224 77,400 25 ,234 9,990 2438 21.9 

48 500 55 3,846 66,664 21,723 10,001 2220 21.1 

11.6 490 40 990 13,200 4,301 2,419 571 4.5 

15.5 480 38 993 12,578 4,099 3,233 573 5.0 

6.8 480 36 348 4,176 1,361 1,418 200 1.9 

* 4 0 - y e a r r e c u r r e n c e i n t e r v a l . 

T A B L E 13 

J E F F E R S O N COUNTY, HYDROLOGIC DATA FOR EXISTING RESERVOIRS 

P o o l 
W a t e r s h e d A r e a Capaci ty 

R e s e r v o i r Loca t ion Sq. Mi . A c r e s Mi l . G a l . R e m a r k s 

Mt. Vernon R e s e r v o i r S e c . 8, 5, T2S, R3E 9.2 128 353 City supply -
Mt . Vernon 

Old City R e s e r v o i r S e c . 30, T2S, R 3 E 0.5 41 75 " " 

C. B. & Q. R e s e r v o i r S e c . 1 , T4S, R1E 0.5 22.6 60 R a i l r o a d u s e s 

C. B. &Q. R e s e r v o i r S e c . 16, T1S, R 1 E 0.1 11.8 13 " " 

Lake Mi l l e r S e c s . 28 & 32, T1S, R 3 E 4.7 147 500 

I11. Cent . R e s e r v o i r S e c . 35, T2 , R4 3.2 140 251 R a i l r o a d u s e s 

To ta l 1659 
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JOHNSON COUNTY 

A lake could be constructed on the South Fork 
of the Saline River by placing a dam in the SW 1/4 
of Section 31, T10S, R3E at the county line. The 
pool area of such a lake would extend over 1100 
acres and the reservoir capacity would be about 
14,300 acre-feet . The watershed area is esti
mated at 27 square miles . This would be a long 
narrow lake with five long narrow a r m s . The 
nearest town would be Marion which is located 
10 miles to the north. Three township roads which 
now cross the valley of the proposed lake would 
need to be relocated or placed on fill. Some flood
ing of secondary roads by the tr ibutaries would 
also be a consideration. 

A dam constructed in the SW 1/4 of Section 8, 
T12S, R2E on Lick Creek would produce a 2900-
acre lake with a storage capacity of 20,300 ac re -
feet. The watershed area is 40 square miles . This 
lake is on a tributary of the Cache River. The 
nearest town is Buncombe, located one mile south
east of the extreme eastern portion of the proposed 
lake. Vienna is located six miles southeast of the 
site. Two township roads would need to be re 
located. 

The Dutchman Creek site approximately 2-1/2 
miles northwest of Vienna has its dam located in 
the SW 1/4 of Section 25, T12S, R2E. A dam at 
this location would create a pool area of 1300 
acres , a storage capacity of 14,300 acre-feet , and 
the watershed would be 23 square miles . One 
township road which passes through the central 
part of the proposed lake would need to be raised 
or relocated. 

Little Cache Creek has a good reservoir site 
six miles north of Vienna for a dam located in the 
SW 1/4 of Section 3, T12S, R3E. The pool area 
would be 160 ac re s , the storage capacity 2400 
acre-feet and the watershed area 10.5 square 
miles . One township road which cuts across the 
middle of the proposed lake would need to be re 
located. The New York Central Railroad passes 
near the dam site. 

The Max Creek site would have the dam lo
cated in the NW 1/4 of Section 28, T12S, R4E. 
This lake would have a pool a rea of 830 ac re s , a 
storage capacity of nearly 10,000 acre-feet , and a 
watershed of 13.5 square mi les . The most im
portant road affected by this site would be the one 
from Vienna to Simpson. In addition, two township 
roads would need to be relocated. The dam would 
be located one mile west of the Illinois Central 
Railroad which runs through Simpson. 

A long narrow reservoir could be constructed 
at Cedar Creek with the dam located in the SW 
1/4 of Section 3, T12S, R4E. Such a lake would 
have a pool a rea of 125 ac re s , a storage capacity 
of 2875 acre-feet , and a watershed of 5 square 
mi les . One township road and one unimproved 
road would be affected slightly by construction of 
this reservoir . The Illinois Central Railroad is 
located one-half mile east of the dam. 

A lake site is available on the east branch of 
Cedar Creek with a dam located in the NE 1/4 of 
Section 3, T12S, R4E. Such a lake would have a 
pool area of 80 acres , a storage capacity of 2130 
acre-feet and a watershed of 2.5 square miles . 
The Illinois Central Railroad track parallels the 
west shore of this proposed lake. Construction of 
this lake would entail no relocation of roads in 
the area . 

A lake site is available about seven miles east 
of Vienna and south of Highway 146 on Johnson 
Creek with the dam located along the west line of 
Section 22, T13S, R4E. A lake at this location 
would have a pool area of 735 a c r e s , a storage 
capacity of 5880 acre-feet and a watershed of 13 
square mi les . One township road would need to be 
completely relocated. 

There is a lake site, seven miles southeast of 
Vienna, on Clifty Creek with the dam located in 
the NE 1/4 of Section 36, T13S, R3E. Such a lake 
would have a pool area of 540 acres and a storage 
capacity of 7560 acre-feet. The watershed would 
be 6.5 square miles . Metropolis road which cuts 
through the main part of the reservoi r would need 
to be raised or relocated, and two unimproved 
township roads would need to be abandoned. 

A reservoir site is available three miles south
east of Vienna on Cave Creek with the dam located 
in the NE 1/4 of Section 28, T13S, R3E. Such a 
lake would have a pool area of 560 ac r e s , a s tor
age capacity of 9330 acre-feet , and a watershed 
of 5.7 square miles . Two unimproved highways 
and one improved township highway would need to 
be raised or relocated. 

The potential sites a re shown on the map of 
Johnson County, Figure 12 and data a re summar
ized in Table 14. Data for four existing reservoi rs 
a re summarized in Table 15. 
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T A B L E 14 
JOHNSON COUNTY, HYDROLOGIC DATA FOR P O T E N T I A L RESERVOIR SITES 

South F o r k , Saline R ive r 
SW 1/4 Sec. 3 1 , 
T10S, R3E 

Lick C r e e k 
SW 1/4 Sec . 8, 
T12S, R2E 

Dutchman C r e e k 
SW 1/4 Sec . 25, 
T12S, R2E 

Li t t le Cache C r e e k 
SW 1/4 Sec . 3, 
T12S, R3E 

Max C r e e k 
NW 1/4 Sec . 28, 
T12S, R4E 

Cedar C r e e k 
SW 1/4 Sec . 3, 
T12S, R4E 

E a s t B r a n c h 
NE 1/4 Sec . 3, 
T12S, R4E 

Johnson Creek 
West Line Sec . 22 , 
T13S, R4E 

Clifty C r e e k 
NE 1/4 Sec . 36, 
T13S, R3E 

Cave C r e e k 
NE 1/4 Sec . 28 , 
T13S, R3E 

27 500 39 1,100 14,300 4,660 7,039 635 7.3 

40 400 21 2,900 20,300 6,615 10,428 1,674 10.6 

23 400 33 1,300 14,300 4,660 5,996 750 6.9 

10.5 460 45 160 2,400 782 2,737 92 1.7 

13.5 400 36 830 9,960 3,245 3,519 479 4 .5 

5 460 69 125 2,875 937 1,304 72 1.4 

2.5 480 80 80 2,133 695 652 46 0.9 

13 380 24 735 5,880 1,916 3,389 412 3.3 

6.5 400 42 540 7,560 2,463 1,695 311 2.8 

5.7 400 50 560 9,333 3,041 1,499 323 3.0 

* 4 0 - y e a r r e c u r r e n c e i n t e r v a l . 

TABLE 15 
JOHNSON COUNTY, HYDROLOGIC DATA FOR EXISTING RESERVOIRS 

P o o l 
W a t e r s h e d A r e a Capaci ty 

R e s e r v o i r Loca t ion Sq. Mi . A c r e s Mi l . Ga l . R e m a r k s 

C. & E. I . R e s e r v o i r S e c . 20, T13S, R2E 0.02 2.2 10.0 R a i l r o a d u s e s 

Vienna City  S e c s . 2 & 3, T13S, R3E 2.30 21.0 35.0 Pub l i c w a t e r 
supply 

New City R e s e r v o i r Sec . 4, T13S, R 3 E * 6.9 33.0 Raw w a t e r s t o r a g e 

New York C e n t r a l Sec . 4, T13S, R 3 E * 1.5 5.0 

* Side channel s t o r a g e r e s e r v o i r s 
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FIGURE 12 JOHNSON COUNTY 
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MASSAC COUNTY 

A r e s e r v o i r s i t e is ava i l ab le 10 m i l e s south
e a s t of Vienna on G e o r g e s C r e e k with a d a m lo
ca t ion in the SW 1/4 of Sect ion 10, T14S, R4E. 
Th i s lake s i t e has a pool a r e a of 780 a c r e s , a 
s t o r a g e capac i ty of 10,400 a c r e - f e e t and a w a t e r 
shed a r e a of 8.5 s q u a r e m i l e s . The d a m would be 
loca ted along the bluff adjacent to the Cache River 
va l l ey and p r o v i s i o n for flooding in the ma in 
va l l ey and i t s pos s ib l e effect on the d a m would be 
n e c e s s a r y . Two township r o a d s which a r e located 
in the va l ley of the p r o p o s e d lake would need to 
be r e r o u t e d . 

A s i t e i s ava i l ab le on M a s s a c C r e e k , s ix m i l e s 
n o r t h of M e t r o p o l i s , for a lake with a d a m loca ted 
in the NW 1/4 of Sect ion 7, T15S, R 5 E . The pool 

a r e a of th i s p r o p o s e d l a k e would c o v e r 1020 a c r e s , 
the s t o r a g e capac i ty i s e s t i m a t e d a t 12,580 a c r e -
fee t , and the w a t e r s h e d a r e a i s 22 s q u a r e m i l e s . 
Two s e c o n d a r y r o a d s now on the floor of the p r o 
posed r e s e r v o i r would need to be r e r o u t e d , and 
the M a r i o n road which s k i r t s the p r o p o s e d l ake 
would need to be e l eva t ed somewha t . 

The Chicago and E a s t e r n I l l inois r e s e r v o i r i s 
loca ted in Sect ion 14, T15S, R 3 E . Th i s lake h a s a 
w a t e r s h e d of 0.06 s q u a r e m i l e s , a pool a r e a of 
8.6 a c r e s and a capac i ty of 24 a c r e - f e e t . 

The poten t ia l s i t e s a r e shown on the m a p of 
M a s s a c County, F i g u r e 13 and the da ta s u m m a r 
ized in Tab le 16. 

T A B L E 16 

MASSAC COUNTY, HYDROLOGIC DATA FOR P O T E N T I A L RESERVOIR SITES 

G e o r g e s C r e e k 8.5 380 40 780 10,400 3,389 2,364 450 3.9 
SW 1/4 Sec . 10, 
T14S, R4E 

M a s s a c C r e e k 22.0 400 37 1020 12,580 4,099 6,118 588 6.3 
NW 1/4 Sec . 7, 
T15S, R5E 

* 4 0 - y e a r r e c u r r e n c e i n t e r v a l . 



FIGURE 13 MASSAC COUNTY  
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PERRY COUNTY 

A large lake could be developed on Swanwick 
Creek, six miles north of Pinckneyville, with the 
dam location in the SE 1/4 of Section 23, T4S, 
R3W. Such a reservoir would have a pool area of 
2080 acres , a storage capacity of 28,400 acre-
feet and a watershed of 48 square miles . One 
pr imary township road and three secondary town
ship roads would need to be relocated. 

A site on Beaucoup Creek with the dam loca
tion in the SE 1/4 of Section 7, T4S, R2W, would 
be a large shallow lake with a pool area of 1350 
ac res , a storage capacity of 9000 acre-feet , and 
a watershed area of 110 square miles . One main 
township road which now cuts through the proposed 
reservoir site would need to be raised. A second 
township road in the upper part of the Locust 
Creek arm of the reservoir would also need to be 
relocated or raised. The site is eight miles north 
of Pinckneyville and impounded water could be 
conveyed by Beaucoup Creek to the town if neces
sary. Most of the watershed and the upper part 
of the lake are in Washington County. There are 
two possible sites upstream. If reservoi rs are 
constructed at these two si tes, the watershed area 
for the Beaucoup Creek site sould be consider
ably reduced. 

A site is available on Little Beaucoup Creek, 
eight miles northeast of Pinckneyville, with a 
dam location in the SE 1/4 of Section 21, T4S, 
R2W. A dam at this location would create a pool 
area of 430 acres , a storage capacity of 3580 
acre-feet from a watershed of 17 square miles . 
Construction of a reservoir at this site would 
necessitate relocation of three township roads. 

A site is available on White Walnut Creek, five 
miles northeast of Pinckneyville, with a dam lo
cation in the western half of Section 3, T5S, R2W. 
Such a lake would have a pool area of 660 ac re s , 
a storage capacity of 6600 acre-feet and a water
shed of 11 square miles . No pr imary or second
ary roads would be affected by such a lake. 

A large shallow lake could be constructed on 
Little Muddy River, approximately four miles 
northwest of Sesser , with the dam located in the 
western half of Section 8, T5S, R1E and largely 
in Franklin County. Total length of the dam would 

be 2700 feet. The pool area would be 1600 ac re s , 
the storage capacity 14,400 acre-feet and the 
watershed area 97 square miles . Relocation of one 
primary township road and one secondary town
ship road, both of which pass through the r iver 
valley, would be necessary. There are possible 
dam sites upstream from this main site If one of 
these is used, the catchment area for the main 
dam would be considerably reduced. It is noted 
that the Missouri-Pacific Railroad line runs 
through the proposed reservoir and indications 
are that the present grade of the railroad would 
be above spillway crest elevation. 

Six additional sites suggestedfor conservation 
lakes a re the following. 

A dam at the center of Section 2, T5S, R4W, 
across the valley of Bonnie Creek would create 
a 200-acre lake with a maximum depth of 20 feet. 

A reservoir could be constructed with the dam 
in the SE 1/4 of Section 28, T5S,R4W, across the 
valley of Rock Fork. A 100-acrelake could be 
created with a maximum depth of 20 feet. 

A dam could be constructed in the NE 1/4 of 
Section 17, T6S, R3W on Little Galum Creek. The 
lake would have an area of 360 acres and a maxi
mum depth of 20 feet. 

A dam constructed in the SE 1/4 of Section 4, 
T6S, R3W on Little Galum Creek would create a 
256-acre lake with a maximum depth of 20 feet. 

A dam located in the SE 1/4 of Section 21, T5S, 
R3W, also on Little Galum Creek, would create 
an 83-acre lake with a maximum depth of 20 feet. 

A dam located in the SW 1/4 of S e c t i o n 16, 
T5S, R3W, on Little Galum Creek, would create 
a 128-acre lake with a maximum depth of 20 feet. 

The potential reservoir sites are shown on the 
map of Pe r ry County, Figure 14, and the data are 
summarized in Table 17. Data for the nine existing 
lakes a re summarized in Table 18. 
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TABLE 17 

P E R R Y COUNTY, HYDROLOGIC DATA FOR P O T E N T I A L RESERVOIR SITES 

Swanwick C r e e k 
SE 1/4 Sec . 23 , 
T4S, R3W 

Beaucoup C r e e k 
SE 1/4 Sec . 7, 
T4S, R2W 

Li t t l e Beaucoup C r e e k 
SE 1/4 Sec . 2 1 , 
T4S, R2W 

White Walnut C r e e k 
W 1/2 Sec . 3, 
T5S, R2W 

Li t t l e Muddy C r e e k 
W 1/2 Sec . 8, 
T5S, R1E 

48 460 40 2080 28,400 9,254 10,011 1229 12.9 

110 440 20 1350 9,000 2,933 22,942 779 8.8 

17 460 25 430 3,583 1,168 3,546 248 2.4 

11 460 30 660 6,600 2,151 2,294 381 3.0 

97 430 27 1600 14,400 4,692 20,230 923 11.1 

* 4 0 - y e a r r e c u r r e n c e i n t e r v a l . 

T A B L E 18 

P E R R Y COUNTY, HYDROLOGIC DATA FOR EXISTING RESERVOIRS 

W a t e r s h e d P o o l A r e a Capac i ty 
R e s e r v o i r Loca t ion Sq. Mi . A c r e s Mi l . Ga l . R e m a r k s 

B r e e z e Lake Sec . 13, T5S, R3W 2.3 10 7 P inckneyv i l l e 
aux i l i a ry supply 

E l k s R e s e r v o i r S e c . 22 , T5S, R2W 0.5 7 7 Wate r supply 
for club 

I . C. R e s e r v o i r S e c . 1, T6S, R2W 1.1 100 100 R a i l r o a d u s e s 

DuQuoin R e s e r v o i r S e c . 29 , T5S, R1W 10.0 1,075 590 Supply for 
DuQuoin 

Wes t Pond Sec . 15, T6S, R1W 0.1 5 5 Mine supply 

E a s t Pond Sec . 15, T6S, R1W 0.1 3 3 Mine supply 

P e r f e c t i o n Coal 
C o . R e s e r v o i r Sec . 2 1 , T6S, R1W 1.0 6 10 Mine u s e s 

Mine Pond S e c . 2 3 , T6S, R1W 0.3 20 22 Mine u s e s 

P inckneyv i l l e Sec . 14, T5S, R3W 5.47 190 670 City w a t e r 
supply 



FIGURE 14 PERRY COUNTY 
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P O P E COUNTY 

A r e s e r v o i r s i te is ava i l ab le on Bay C r e e k 
with a d a m loca ted in the SW 1/4 of Sec t ion 8, 
T12S, R 5 E . Th i s i s a long n a r r o w r e s e r v o i r with 
a pool a r e a of 900 a c r e s , a s t o r a g e capac i ty of 
26,000 a c r e - f e e t and w a t e r s h e d of 24 s q u a r e m i l e s 
The I l l inois C e n t r a l Ra i l road p a s s e s n e a r the 
d a m . One road would need to be r e loca t ed . T h i s 
lake would have a m a x i m u m depth of about 120 
feet . 

A lake s i t e ex i s t s on Sugar C r e e k , adjacent to 
Dixon S p r i n g s , with a d a m to be loca ted in the SW 
1/4 of Sec t ion 20, T13S, R 5 E . Th i s lake would 
have a pool a r e a of 480 a c r e s , a s t o r a g e capac i ty 
of 4800 a c r e - f e e t and a w a t e r s h e d a r e a of 15 
s q u a r e m i l e s . Highway 146 which now p a s s e s 
through the midd le of the p r o p o s e d lake m a y need 
to be r a i s e d . 

A d a m could be c o n s t r u c t e d on Robnet t C r e e k 
in the s o u t h e r n half of Sect ion 12, T14S, R5E. Th i s 
would c r e a t e a Y-shaped lake with a pool a r e a of 
260 a c r e s , a s t o r a g e capac i ty of 2600 a c r e - f e e t 
and a w a t e r s h e d of 11.5 s q u a r e m i l e s No r o a d s 
would be affected by cons t ruc t i on of t h i s l ake . 

The va l l ey of L u s k C r e e k d iv ides s e v e r a l 
r e s e r v o i r s i t e s . One s i t e would r e q u i r e a d a m 
in the SE 1/4 of Sect ion 14, T13S, R 6 E . A l ake 
c r e a t e d by th i s dam would have a pool a r e a of 
3600 a c r e s , a s t o r age capac i ty of 96,000 a c r e -
feet and a w a t e r s h e d a r e a of 81 s q u a r e m i l e s . 
The m a x i m u m depth of the w a t e r at the d a m would 
be 80 feet . S e v e r a l township r o a d s would need to 
be abandoned. Two i n t e r e s t i n g c h a r a c t e r i s t i c s of 
th i s lake a r e a l a rge s q u a r e a r e a that has a m a x i 
m u m width of 1.5 m i l e s and a long n a r r o w uppe r 

p a r t where the width would a v e r a g e only 1000 
feet . 

A second s i t e e x i s t s on L u s k C r e e k if the d a m 
w e r e loca ted in the NE 1/4 of Sect ion 10, T12S, 
R6E. A lake in th is a r e a would have a pool a r e a 
of 780 a c r e s , a capac i ty of 18,200 a c r e - f e e t and 
a w a t e r s h e d of 39 s q u a r e m i l e s . One township 
road would need to be r a i s e d if th is l ake w e r e 
c o n s t r u c t e d . 

A r e s e r v o i r s i te ex i s t s in the val ley of Big 
Grand P i e r r e C r e e k . The d a m loca t ion would be 
the south l ine of Sect ion 22 , T11S, R 7 E . Th i s 
r e s e r v o i r would have a pool a r e a of 2830 a c r e s , 
a s t o r a g e capac i ty of 75,500 a c r e - f e e t and a 
w a t e r s h e d a r e a of 37 s q u a r e m i l e s Highway 34 
which t r a v e r s e s a l a r g e p a r t of the w a t e r s h e d and 
lake a r e a would need to be r a i s e d along po r t i ons 
of i t s r ou t e . F o u r township r o a d s would a l s o need 
to be r a i s e d or abandoned. 

An addi t ional s i t e is sugges t ed as a r e c r e a 
t ional lake in th i s county: 

A d a m in the SE 1/4 of Sec t ion 23 , T11S, R 5 E , 
a c r o s s the va l ley of Upper Bay C r e e k would 
c r e a t e a 2 8 0 - a c r e lake with a m a x i m u m depth of 
40 feet . 

Lake Glendale is a r e c r e a t i o n a l lake loca ted 
in Sec t ions 3 and 4, T13S, R 5 E . It h a s a w a t e r s h e d 
of 2.2 s q u a r e m i l e s , a pool a r e a of 82 a c r e s and 
a capac i ty of 840 a c r e - f e e t . 

All po ten t ia l lake s i tes and L a k e Glendale a r e 
shown on the m a p of Pope County , F i g u r e 15, and 
data a r e s u m m a r i z e d in Tab le 19. 

T A B L E 19 
P O P E COUNTY, HYDROLOGIC DATA FOR P O T E N T I A L RESERVOIR SITES 

Bay C r e e k 
SW 1/4 S e c . 8 , 
T12S, R 5 E 
Sugar C r e e k 
SW 1/4 S e c . 20 , 
T13S, R 5 E 
Robnet t C r e e k 
S 1/2 S e c . 12, 
T14S, R5E 
L u s k C r e e k No. 1 
SE 1/4 S e c . 14, 
T13S, R 6 E 
L u s k C r e e k No. 2 
NE 1/4 Sec . 10, 
T12S, R6E 
Big Grand P i e r r e Creek 
S . Line S e c . 22 , 
T11S, R 7 E 

24 500 120 900 26,000 11,730 6,256 519 12.0 

15 380 30 480 4,800 1,564 3,910 277 3.0 

11.5 380 30 260 2,600 847 2,998 150 1.9 

81 400 80 3600 96,000 31,281 21,116 2078 35.9 

39 440 70 780 18,200 5,330 10,167 450 9.2 

37 440 80 2830 75,467 24,590 9,645 1633 21.1 

* 4 0 - y e a r r e c u r r e n c e i n t e r v a l . 



FIGURE 15 POPE COUNTY 
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PULASKI COUNTY 

A dam constructed across the valley of the 
tributary to Cache River in the SE 1/4 of Section 
33, T14S, R1E with a spillway elevation of 380 
feet, would create a reservoir having a depth at 
the dam of about 40 feet and a pool area of nearly 
560 acres . It would have a storage capacity of 
approximately 7500 acre-feet and a watershed 
area of 3.8 square miles. The nearest town is 
Olmsted, located on the Ohio River approximately 
three miles south of the reservoi r site. A dam 
of 2000 feet would be required and its construc
tion would necessitate abandonment of one mile 
of improved township road. An unimproved road 
with length of one-half mile would also need to be 
relocated. 

A dam constructed across the valley of Hodges 
Bayou in the NW 1/4 of Section 33, T 15S, R1E with 

spillway at elevation 325 feet, would create a 
reservoir having a depth at the dam of 25 feet, a 
pool area of 100 acres , a storage capacity of ap
proximately 830 acre-feet , and a watershed area 
of 7.4 square miles . The site is located 1.5 miles 
from the Ohio River and one mile southeast of 
Olmsted. It would require a dam having a length 
of 1700 feet. No roads would be affected by con
struction of this lake. By raising the spillway, the 
area and capacity of the lake could be increased 
considerably. 

The potential sites are shown on the map of 
Pulaski County, Figure 16, and the data summar
ized in Table 20. 

TABLE 20 

PULASKI COUNTY, HYDROLOGIC DATA FOR POTENTIAL RESERVOIR SITES 

Tributary to Cache River 
SE 1/4 Sec. 33, 
T14S, R1E 

Hodges Bayou 
NW 1/4 Sec. 33, 
T15S, R1E 

3.80 380 40 560 7,467 2,433 991 323 2.2 

7.40 325 25 100 833 271 1,929 57 0.8 

* 40-year recurrence interval. 
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FIGURE 16 PULASKI COUNTY 
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RANDOLPH COUNTY 

A good dam site is located on Mill Creek in 
the NE 1/4 of Section 24, T7S, R6W, approximate
ly eight miles southwest of Willisville, Pe r ry 
County. Assuming a spillway elevation of 420 feet, 
the pool area would be 930 ac res , the storage ca
pacity 15,500 acre-feet, and the watershed area 
25 square mi les . Two unimproved township roads 
would be affected by such a lake. 

A site for a dam onDry Creekhas been located 
in the NE 1/4 of Section 12, T7S, R.6W north of 
the Mill Creek site and approximately seven miles 
southwest of Willisville. With spillway elevation 
at 420 feet, the lake would have an area of 240 
acres and a storage capacity of 3200 acre-feet. 
The watershed area would be only 3 square miles. 
One township road which cuts through the rese r 
voir would need to be relocated. 

Rockcastle Creek is a t r ib ut a r y of Marys 
River. A dam could be located in the NE 1/4 of 
Section 31, T6S, R5W, approximately six miles 
west of Willisville. With spillway crest eleva
tion at 420 feet, the lake would cover 160 acres 
and have a storage capacity of 1300 acre-feet with 
a watershed area of 5 square miles . One township 
road would be affected by such a lake. This is 
Site No. 1 on the Randolph County map. 

A site is available about two miles west of 
Willisville on Cox Creek with the dam location in 
the SE 1/4 Section 22, T6S, R5W. With spillway 
cres t elevation at 430 feet, the lake would have a 
pool area of 730 acres , a storage capacity of over 
6000 acre-feet , and a watershed area of about 30 
square miles . Altogether over one mile of im
proved county highways would need to be relocated 
or raised. 

A site for a large lake about four miles north
east of Chester exists on Little Marys River. With 
a dam located in the easternhalf of Section 4, T7S, 

- R6W and spillway elevation at 420 feet, a lake with 
a pool area 1500 acres couldbe created. The stor
age capacity is estimated at 21,000 acre-feet and 
the watershed area for this location is 71 square 
miles . This lake would have three mainbranches, 
and several miles of township roads would need 
to be relocated or abandoned. 

A site for a large lake approximately three 
miles south and east of Evansville, Illinois, exists 
on Nine Mile Creek with the dam located near the 
center of Section 1, T6S, R8W. With spillway ele
vation at 400 feet, the pool area would be 1480 
acres , the storage capacity slightly less than 
20,000 acre-feet , and the watershed area 44 square 
miles . Highway 3 runs through the reservoir site, 
and, in addition, three township roads would also 
need to be raised, relocated or abandoned. If a 
smaller lake were desired in this general area, 
there are three good sites upstream. 

There is a reservoir site on Camp Creek with 
the dam located in the NE 1/4 of Section 22, T5S, 
R8W. At a spillway cres t elevation of 400 feet, 
the lake would have a maximum depth of 40 feet, 
an area of 220 acres and a storage capacity of 
over 2900 acre-feet . One township road would 
need to be relocated. 

A large, relatively shallow reservoir couldbe 
constructed in the valley of Horse Creek. The dam 
location is in the SW 1/4 of Section 12, T5S, R8W, 
approximately three miles southeast of Red Bud. 
If the spillway crest elevation is maintained at 
400 feet, the pool area would be 2650 acres and 
the storage capacity 35,300 acre-feet with a water
shed of 84 square mi les . Highway 3 as well as one 
mile of county highway would be affected by such 
a lake. 

A good reservoir site exists on Plum Creek 
about three miles south of Baldwin. If the dam is 
located along the west line of Section9, T5S, R7W 
and the spillway elevation is 400 feet, the pool 
area would be 1460 acres . This would provide a 
storage capacity of 17,500 acre-feet f roma water
shed area of 90 square miles. One township road 
extending across the middle of the reservoir would 
be abandoned. 

A reservoi r site two miles west of Sparta on 
a branch of Plum Creek could be developed with 
a dam located in the NE 1/4 of Section 3, T5S, 
R6W. With spillway elevation at 480 feet a lake 
covering 420 acres could be created which would 
have a storage capacity of 4200 acre-feet . The 
watershed a rea would be 4.5 square mi les . Two 
railroads pass close to arms of the reservoi r and 
no improved roads would be affected by the im
poundment. The site is south of Highway 154. Some 
drainage from the town of Sparta would flow toward 
the reservoi r . 

Several additional Randolph County sites sug 
gested for investigation are: 

A dam in the NW 1/4 of Section 32, T6S, R6W 
on a tr ibutary of Tindall Creek would create an 
83-acre lake with a maximum depth of 40 feet. 

A dam in the NW 1/4 of Section 1, T7S, R7W, 
across the valley of Gravel Creek would create 
a 58-acre lake having a maximum depth of 40 feet. 

A dam in the NE 1/4 of Section 21, T6S, R6W 
across the Marys River would have a pool area 
of 420 acres and a maximum depth of 20 feet. 
This is shown on the county map as Welge Creek 
Lake. 

A dam across the western half of Section 20, 
T4S, R6W, on a tributary of Plum Creek would 
create a 270-acre lake having a maximum depth 
of 40 feet at the dam. 

A dam in the SW 1/4 of Section 26, T7S, R5W, 
on a tr ibutary of Marys River would create a 100-
acre lake having a maximum depth of 40 feet. 

A dam in the SE 1/4 of Section 9, T7S, R5W 
on a tr ibutary of Mill Creek would create a 100-
acre lake, shown on the Randolph County map as 
Tributary of Mill Creek No. 1. It would have a 
maximum depth of 40 feet. 

A dam in the eastern half of Section 16, T7S, 
R5W on a tr ibutary of Mill Creek would create a 
100-acre lake with a maximum depth of 20 feet. 
This is shown on the Randolph County map as 
Tributary of Mill Creek No. 2. 
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T A B L E 21 
RANDOLPH COUNTY, HYDROLOGIC DATA FOR P O T E N T I A L RESERVOIR SITES 

Mi l l C r e e k 
NE 1/4 Sec . 24, 
T7S, R6W 
Dry C r e e k 
NE 1/4 Sec . 12, 
T7S, R6W 
Rock C a s t l e C r e e k N o . 1 
NE 1/4 Sec . 3 1 , 
T6S, R5W 
Cox C r e e k 
SE 1/4 Sec . 22 , 
T6S, R5W 
Li t t le M a r y s Lake 
E 1/2 Sec . 4 , 
T7S, R6W 
Nine Mile C r e e k 
n e a r c e n t e r Sec . 1 , 
T6S, R8W 
Camp C r e e k 
NE 1/4 Sec . 22, 
T5S, R8W 
H o r s e C r e e k 
SW 1/4 Sec . 12, 
T5S, R8W 
P l u m C r e e k 
Wes t Line Sec . 9 , 
T5S, R7W 
B r a n c h of P l u m C r e e k 
NE 1/4 Sec . 3 , 
T5S, R6W 

2 5 . 420 50 930 15,500 5,051 5,214 536 0.7 

3 420 40 240 3,200 1,043 626 138 1.1 

5 420 25 160 1,333 434 1,043 92 0.8 

30 430 42 730 6,083 1,982 6,257 421 4 .3 

71 420 40 1,500 21,000 6,843 14,808 866 12.6 

44 400 40 1,480 19,733 6,430 9,177 854 9.8 

12 400 40 220 2,933 956 2,503 127 1.8 

84 400 36 2,650 35,333 11,513 17,519 1530 18.2 

90 400 30 1,460 17,520 5,709 18,770 842 12.3 

4.5 480 20 420 4,200 1,369 939 242 1.5 

* 4 0 - y e a r r e c u r r e n c e i n t e r v a l . 

T A B L E 22 

RANDOLPH COUNTY, HYDROLOGIC DATA FOR EXISTING RESERVOIRS 

P o o l 
W a t e r s h e d A r e a Capacity 

R e s e r v o i r Loca t ion Sa . Mi. A c r e s Mil . Gal . R e m a r k s 

I . C. R e s e r v o i r S e c . 12, T4S, R5W 1.0 85 70 R a i l r o a d u s e s 

S p a r t a R e s e r v o i r Sec . 7, T5S, R5W 1.2 35 105 W a t e r supply for 
S p a r t a 

New S p a r t a R e s e r v o i r S e c . 6, T5S, R5W 3.6 12 12 Aux i l i a ry supply 
for S p a r t a 

S p a r t a Count ry Club S e c s . 11 & 12, T5S, R6W 0.9 28 30 R e c r e a t i o n a l 
p u r p o s e s 

New M e n a r d 
P e n i t e n t i a r y S e c . 14, T7S, R7W 0.5 10 60 M e n a r d P r i s o n use 

Lake Cou l t e rv i l l e S e c . 11 , T4S, R5W 1.2 27 61 Wate r supply for 
Cou l t e rv i l l e 
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A d a m in the sou the rn half of Sect ion 32, T7S, 
R5W, a c r o s s the val ley of Li t t l e Mill C r e e k would 
c r e a t e a 1 5 0 - a c r e lake with a m a x i m u m depth of 
40 feet . 

A d a m in the SE 1/4 of Sect ion 33, T6S, R5W, 
a c r o s s the va l ley of Rockcas t l e C r e e k would c r e a t e 
a 9 0 - a c r e lake with a m a x i m u m depth of 40 feet . 
This is Site No. 2 on the Randolph County m a p . 

A d a m c o n s t r u c t e d in the NE l / 4 o f S e c t i o n 28, 
T4S, R5W a c r o s s the uppe r t r i b u t a r y of M a r y s 
R ive r would c r e a t e a 2 4 0 - a c r e l ake , P r a i r i e L a k e , 
with a m a x i m u m depth at the d a m of 40 feet . 

The poten t ia l and ex i s t ing s i t e s a r e shown on 
the m a p of Randolph County, F i g u r e 17, and the 
hydro logic da ta for ten potent ia l r e s e r v o i r s a r e 
s u m m a r i z e d in Table 2 1 . Data for s ix ex is t ing 
r e s e r v o i r s a r e s u m m a r i z e d i n Table 22. 

FIGURE 17 RANDOLPH COUNTY 



53 

SALINE COUNTY 

A dam site on Gassaway Creek located in the 
NE 1/4 of Section 2,T8S,R5E, 1-1/2 miles north
west of Galatia, would create a 260-acre lake. 
The storage capacity would be 2340 acre-feet 
and the watershed area 4.1 square mi les . No town
ship roads would be affected by this site. 

A large shallow lake could be formed on the 
South Fork of the Saline River by constructing a 
dam in the NE 1/4 of Section 19, T10S, R5E. With 
spillway crest elevation at 400 feet, the pool area 
would cover 3140 acres and impound 21,000 acre-
feet. The watershed area is over 150 square miles . 
Although it would create considerable storage, the 
lake would affect the Illinois Central Railroad 
which presently runs through the center of the site. 
Only one short stretch of improved county high
way would be affected but having the large water
shed may create a silt problem on this lake. How
ever, there are many sites upstream that could be 
developed as smaller rese rvo i r s . 

The Battle Ford Creek site was considered 
many years ago by the State of Illinois as a con
servation lake. The dam would be located in the 
SW 1/4 of Section 28, T10S, R6E. The spillway 
elevation would be at 460 feet, creating a lake 
with a pool area of 510 acres . The storage capa
city is estimated at over 15,300 acre-feet and 
the watershed area would be 9.3 square miles . 
One unimproved county road would need to be 
abandoned. In addition an improved county road 
would need to be relocated around the head of the 
lake. 

A large lake site exists in the valley of Little 
Saline River. If the dam were located in the SE 
1/4 of Section 34, T10S, R5E, a lake with a pool 
area of 3300 acres would be developed. The stor
age capacity is estimated at over 120,000 acre-
feet, and the watershed area would be 26.9 square 
miles . The maximum depth of this reservoir would 
be 110 feet, assuming spillway c res t elevation at 
460 feet. This site would require relocation of two 
township roads and abandonment of roads in the 
valley floor. In addition the Illinois Central Rail
road (Edgewood cutoff) passes through the upper 
part of the reservoir and may need to be raised 
to be above maximum lake height. Highway 45 
passes within one mile of the headwaters of this 
site in Johnson County. 

A site exists on Blackman Creek near High
way 44, approximately eight miles south of 
Harrisburg for a reservoir with a dam near the 
NE corner of Section 27, T10S, R6E. With spill
way elevation at 430 feet, the pool area would be 
270 acres and the storage capacity 4860 acre-
feet. The watershed area is 3.9 square mi les . No 
roads would be affected. 

Spring Valley Creek or Beech Hollow provides 
a reservoir site with a dam near the south line of 
Section 24, T10S, R6E. With spillway elevation at 
440 feet, the lake would cover an area of 290 acres 
and have a storage capacity of 5800 acre-feet . 
The watershed area is 4.7 square mi les . One 
improved township road and one unimproved road 
would be affected by this reservoir . 

A small lake could be constructed in Lockwood 
Hollow with a dam located in the SW 1/4 of Sec

tion 19, T10S, R7E. With spillway elevation at 
420 feet, the pool area would be 20 acres and the 
storage capacity 270 acre-feet. The watershed 
area is 0.9 square mile. No roads would be 
affected. 

A dam could be constructed in Sadler School 
Hollow in the SE 1/4 of Section 19, T10S, R7E. 
With spillway elevation at 460 feet, the pool area 
would be 38 acres and the storage capacity 760 
acre-feet. The watershed area would be 1.3 square 
miles . 

A dam could be constructed in the valley of 
Flat Rock Hollow in the NW 1/4 of Section 20, 
T10S, R7E. With spillway cres t elevation at 460 
feet, the lake would have an area of 100 acres 
and a storage capacity of 2000 acre-feet . The 
watershed area would be 1.6 square miles . The 
township roads in this area would not be affected. 

A lake could be constructed in the valley of 
Eagle Creek, with dam located in the SW 1/4 of 
Section 7, T10S, R8E. The dam site is located in 
Gallatin County and data on the lake a re tabulated 
in the Gallatin County section of this report . 

If a dam were constructed in Horseshoe Hollow, 
three miles southwest of Equality, in the NE 1/4 
of Section 36, T9S, R7E, an 830-acre lake would 
be created with a storage capacity of 11,000 acre-
feet from a watershed of 3.9 square miles . Con
struction of this site would necessitate abandoning 
the county line highway and one connecting county 
road. The length of the dam would be extremely 
short due to a narrow valley between Cave Hill 
and Wild Cat Hill. 

Five additional Saline County sites are sug
gested for investigation: 

A dam constructed in the NW 1/4 of Section 3, 
T9S, R5E across the valley of Brushy Creek would 
create a 100-acre lake with a maximum depth of 
20 feet. 

A dam located in the southern half of Section 35, 
T8S, R5E on a tributary of Brushy Creek would 
create a 100-acre lake with a maximum depth of 
water of 40 feet. 

A dam located in the NW 1/4 of Section 20, 
T7S, R6E across Long Branch (Rector Creek) 
would create a 160-acre lake with a maximum 
depth of 20 feet. 

A dam located in the NE 1/4 of Section 20, 
T8S, R6E on a tr ibutary of the Saline River would 
create a pool area of 100 acres and a maximum 
depth of 20 feet. 

A dam located in the NE 1/4 of Section 19, 
T7S, R6E on Long Branch (Rector Creek) would 
create a 200-acre lake with a maximum depth of 
15 feet. 

Ten potential and eight existing reservoi r sites 
are shown on the map of Saline County, Figure 18, 
and hydrologic data are summarized in Table 23. 
Data for existing reservoi rs a re summarized in 
Table 24. 
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T A B L E 23 
SALINE COUNTY, HYDROLOGIC DATA FOR P O T E N T I A L RESERVOIR SITES 

G a s s a w a y C r e e k 
NE 1/4 S e c . 2, 
T8S, R5E 
South F o r k , Sal ine R i v e r 
NE 1/4 S e c . 19, 
T10S, R 5 E 
Li t t l e Sal ine R i v e r 
SE 1/4 S e c . 34, 
T10S, R5E 
Bat t l e F o r d C r e e k 
SW 1/4 S e c . 28 , 
T10S, R6E 
B l a c k m a n C r e e k 
n e a r NE C o r . S e c . 27, 
T10S, R6E 
Spring Val ley C r e e k 
n e a r S . Line Sec . 24, 
T10S, R 6 E 
Lockwood Hollow 
SW 1/4 S e c . 19, 
T10S, R7E 
Sadler School Hollow 
SE 1/4 S e c . 19, 
T10S, R7E 
F l a t r o c k Hollow 
NW 1/4 Sec . 20, 
T10S, R7E 
H o r s e s h o e Hollow 
NE 1/4 S e c . 36, 
T9S, R7E 

4.1 430 27 260 2,340 762 1,069 150 1.2 

151.0 400 20 3140 20,933 6,821 39,366 1812 18.3 

26.9 500 110 3300 121,000 39,428 7,013 1905 15.4 

9.3 460 90 510 15,300 4,986 2,425 294 4.9 

3.9 430 54 270 4,860 1,584 1,017 153 1.8 

4.7 440 60 290 5,800 1,900 1,225 167 2.1 

0.9 420 40 20 267 87 235 11 0.2 

1.3 460 60 38 760 248 339 21 0.4 

1.6 460 60 100 2,000 652 417 57 0.7 

3.9 400 40 830 11,067 3,606 1,017 479 2.2 

* 4 0 - y e a r r e c u r r e n c e in te rva l ' . 

T A B L E 24 
SALINE COUNTY, HYDROLOGIC DATA FOR EXISTING RESERVOIRS 

P o o l 
W a t e r s h e d A r e a Capac i ty 

R e s e r v o i r Loca t ion Sq. Mi . A c r e s Mi l . Ga l . R e m a r k s 

C a r r i e r Mi l l s S e c . 35 , T9S, R 5 E 2.5 5.0 5.0 Mine u s e s 

S a h a r a Coal Co . S e c . 20 , T9S, R 5 E P u m p e d in 115.0 200.0 Mine u s e s 

E l d o r a d o R e s e r v o i r S e c . 13, T8S, R 6 E 3.1 135.0 350.0 Supply for 
E l d o r a d o 

Gala t i a S e c . 1 1 , T8S, R 5 E P u m p e d in 6.4 23.0 S to rage of w a t e r 

H a r r i s b u r g City S e c s . 3 & 10, T9S, R 6 E P u m p e d in 35.0 151.7 Supply fo r . 
R e s . 1 H a r r i s b u r g 

H a r r i s b u r g City S e c s . 3 & 10, T9S, R 6 E P u m p e d in 37.0 160.3 Supply for 
R e s . 2 H a r r i s b u r g 

New York C e n t r a l 
R a i l r o a d S e c . 3 , T9S, R 6 E 0.02 5.5 10.0 R a i l r o a d u s e s 

New H a r r i s b u r g S e c . 7 , T8S, R 6 E 5.4 350.0 900.0 H a r r i s b u r g w a t e r 
supply 
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FIGURE 18 SALINE COUNTY 
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UNION COUNTY 

The rugged relief of Union County permits the 
location of many small reservoir s i tes , only a few 
of which a re considered here At present , the 
topography forces highway routes into the valleys 
so that creating reservoi rs in some valleys would 
mean expensive road relocation. 

A dam could be constructed in the NE 1/4 of 
Section 17, T11S, R1W on tr ibutary No. 1 of 
Drury Creek. The watershed would be 1.7 square 
miles, the pool area 210 ac res , and the storage 
capacity 4200 acre-feet , with a spillway elevation 
at 540 feet. One township road and one unimproved 
road would be affected by construction of this 
reservoir The site is 11 miles south of Carbon-
dale and 4.5 miles north of Cobden. 

A dam could be constructed in the SW 1/4 of 
Section 16, T11S, R1W. The watershed a rea is 
2.1 square miles and the pool area is estimated 
at 90 ac res . Assuming a spillway cres t elevation 
of 540 feet, the storage capacity of the lake would 
be 1200 acre-feet . One township road would be 
affected by the construction of this lake on t r i 
butary No. 2 of Drury Creek. 

A long narrow lake on Drury Creek tributary 
3 could be constructed by building a dam in the 
SE 1/4 of Section 4, T11S, R 1W. The site would 
have a watershed of 2.4 square miles and the pool 
area would be 130 ac re s . With a spillway c res t 
elevation of 500 feet, the storage capacity of the 
lake would be 2160 acre-feet . Construction of 
this lake will require abandonment of an unim
proved county highway which may be important 
in the Toppingtown School a rea of Section 4. One 
unimproved highway goes northward to the Giant 
City State Park area. 

Another dam site exists in the same section, 
Drury Creek tributary No. 4 in the NE 1/4 of 
Section 4, T11S, R1W. Such a dam would create 
a lake with a pool area of 220 acres and a water
shed area of three square miles . With a spillway 
crest elevation of 480 feet, the storage capacity 
would be 3080 acre-feet. One improved township 
road would be affected by construction of this lake. 
This site is adjacent to Giant City State Park. 

If a dam were constructed on Lick Creek in 
the NW 1/4 of Section 27, T11S, R1E, a 150-acre 
lake could be developed having a storage capacity 
of 2500 acre-feet at a spillway elevation of 500 
feet. The watershed area is 4.2 square mi les . 
One township road which follows the valley of the 
proposed lake would need to be abandoned. 

A reservoir could be constructed on Bradshaw 
Creek with a dam in the NE 1/4 of Section 31, 
T11S, R1E. The watershed area would be 98 
square miles and the lake would have an area of 
520 acres at a spillway elevation of 500 feet. The 
storage capacity is estimated at 10 400acre-feet . 
Three main township roads would be affected. In 
addition, several unimproved roads would need 
to be abandoned. 

A lake could be constructed approximately six 
miles east of Anna by placing a dam on the Cache 

River in the SW 1/4 of Section 16, T12S, R1E. 
The watershed area would be 38.6 square miles 
and the pool area of the lake 1830 ac res . Thespil l -
way cres t elevation is 440 feet, and the storage 
capacity is estimated at 39,650 acre-feet . The 
township roads which cross the valley of the pro
posed lake would need to be relocated. 

A tr ibutary of Cache Creek would provide a 
good site 1-1/2 miles south of Cobden if the dam 
were located in the SW 1/4 of Section 4, T12S, 
R1W. Such a reservoir would have a watershed 
area of 4.2 square miles and the pool area would 
be 150 acres at a spillway cres t elevation of 510 
feet. The storage capacity of the lake is estimated 
at 1500 acre-feet . One township road would need 
to be raised slightly. 

A small reservoi r could be constructed 1/2 
mile northwest of Dongola by placing a dam in the 
NE corner of Section 26, T13S, R1W on Little 
Creek. The watershed area would be slightly un
der three square miles and the pool area 230 
ac re s . With a spillway cres t elevation of 440 feet, 
the storage capacity of the lake would be 3220 
acre-feet . Two improved highways near the dam 
and at the upper part of the lake would need to be 
raised. One unimproved township road rumning 
through the floor of the lake would need to be 
abandoned. 

The valley of Big Creek provides several 
reservoir s i tes . One dam site approximately 1.5 
miles east of Dongola would be in the NE 1/4 of 
Section 19, T13S, R1E. At this point, the water
shed area would be 21.5 square miles and the lake 
area , 680 ac re s . At a spillway elevation of 400 
feet, the storage capacity would be 8840 acre-feet . 
This lake would have a length of nearly four miles 
and would necessitate relocation of four township 
roads. 

A second site on Big Creek would be located 
near the center of Section 1, T13S, R1W. A dam 
at this location would create a 270-acre lake with 
a storage capacity of 4500 acre-feet at a spillway 
elevation of 460 feet. The watershed area is 8.3 
square mi les . It would necessitate abandoning or 
relocating three miles of county highways. The 
site is approximately two miles east of Balcon 
which is situated on the Illinois Central Railroad. 

A reservoi r is available on Cypress Creek with 
a dam located in the SW corner of Section 13, 
T13S, R1E. Such a reservoir would have awater-
shed area of 24.3 square miles and a pool area 
of 1200 ac re s . At a spillway elevation of 380 feet, 
the storage capacity of the proposed lake would be 
12,000 acre-feet . Four township roads would be 
affected. One unimproved road in the floor of the 
lake would be abandoned. This is Cypress Creek 
No. 1 on the county map. 

Two large reservoir sites a r e located west of 
Jonesboro. However, the main roads are located 
in the valleys of these sites and construction of 
reservoi rs would entail considerable relocation 
or abandonment of present highways and struc
tures . One of these sites is located onClear Creek 
and the second on Dutch Creek. The Clear Creek 
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si te , approximately seven miles west-northwest 
of Jonesboro, with dam located in the NW 1/4 of 
Section 7, T12S, R2W, would have a watershed of 
49 square miles , a pool area of 3300 ac res and a 
capacity of 88,267 acre-feet . This site is not shown 
because it would require relocation of the main 
township road. 

No hydrologic data are presented on the Dutch 
Creek site as its use for impounding water would 
require relocation of two miles of Highway 146 
from Jonesboro to Ware. The town of Lockard 
Chapel and five miles of county highway would 
have to be relocated. 

A site for a small reservoir exists onNursery 
Branch. A dam could be located in the SE corner 
of the NE 1/4 of Section 7, T12S, R2W. The water
shed a rea would be 1.1 square miles and the pool 
area 80 ac res . With a spillway crest elevation of 
440 feet the storage capacity would be 1067 ac re -
feet. One unimproved highway now running the 
length of the proposed lake would need to be 
abandoned. 

A lake site exists approximately four miles 
west of Jonesboro on Cany Creek. A dam located 
in the SE 1/4 of Section 20, T12S, R2W would 
create a lake with an area of 370 ac re s . The 
watershed area is 7.1 square miles ; a n d a t a 
spillway cres t elevation of 420 feet, the capacity 
of the lake would be over 8000 acre-feet . Two un
improved county highways would need to be 
abandoned. 

Another reservoi r site is available on Cypress 
Creek with a dam located in the SE 1/4 of Section 
4, T13S, R1E. This is Cypress CreekNo. 2 on the 
county map. 

The Anna State Hospital Lake is located in 
Section 14, T12S, R2W. It has a watershed of 1 
square mile , a pool area of 119 acres and a capa
city of 75 acre-feet . It is used as a water-supply 
reservoir . 

These potential lake sites are summarized in 
Table 25. Potential and existing sites are shown 
on the map of Union County, Figure 19. 
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T A B L E 25 
UNION COUNTY, HYDROLOGIC DATA FOR P O T E N T I A L RESERVOIR SITES 

D r u r y C r e e k T r i b u t a r y , 
Site N o . 1 
NE 1/4 Sec . 17, 
T11S, R1W 
D r u r y C r e e k T r i b u t a r y , 
Site No . 2 
SW 1/4 Sec . 16, 
T11S, R1W 
D r u r y C r e e k T r i b u t a r y , 
Site No . 3 
SE 1/4 S e c . 4 , 
T11S, R1W 
D r u r y C r e e k T r i b u t a r y , 
Site No. 4 
NE 1/4 Sec . 4, 
T11S, R1W 
Lick C r e e k 
NW 1/4 S e c . 27, 
T11S, R1E 
B r a d s h a w C r e e k 
NE 1/4 S e c . 3 1 , 
T11S, R1E 
Cache R i v e r 
SW 1/4 Sec . 16, 
T12S, R1E 
Cache C r e e k T r i b u t a r y 
SW 1/4 Sec . 4 , 
T12S, R1W 
Lit t le C r e e k 
NE C o r . Sec . 26, 
T13S, R1W 
Big C r e e k , No. 1 
NE 1/4 S e c . 19, 
T13S, R 1 E 
Big C r e e k , No. 2 
n e a r c e n t e r S e c . 1 , 
T13S, R1W 
C y p r e s s C r e e k 
SW c o r n e r S e c . 13, 
T13S, R1E 
C l e a r C r e e k 
NW 1/4 S e c . 7, 
T12S, R2W 
N u r s e r y B r a n c h 
NE 1/4 S e c . 7 , 
T12S, R2W 
Cany C r e e k 
SE 1/4 S e c . 20 , 
T12S, R2W 

1.7 540 60 210 4,200 1,369 443 121 1.0 

2.1 540 40 90 1,200 391 547 51 0.6 

2.4 500 50 130 2,167 706 626 75 0.9 

3.0 480 42 220 3,080 1,004 782 127 1.2 

4.2 500 50 150 2,500 815 1,095 86 1.2 

9.8 500 60 520 10,400 3,389 2,555 300 4 .1 

38.6 440 65 1830 39,650 12,920 10,063 1056 15.7 

4.2 510 30 150 1,500 489 1,095 86 0.9 

2.9 440 42 230 3,200 1,049 756 132 1.2 

21.5 400 39 680 8,840 2,881 5,605 392 5.1 

8.3 460 50 270 4,500 1,466 2,164 155 2.1 

24.3 380 30 1200 12,000 3,910 6,335 692 6.2 

48.6 440 80 3310 88,267 28,762 12,670 1911 27 .4 

1.1 440 40 80 1,067 348 287 46 0.4 

7.1 420 65 370 8,017 2,612 1,851 213 3.0 

* 4 0 - y e a r r e c u r r e n c e i n t e r v a l . 
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WHITE COUNTY 

The chief water resources of White County 
are the Wabash and Little Wabash Rivers which 
car ry drainage through the eastern part of the 
county. Skillet Fork, a tr ibutary of Little Wabash, 
drains the western part of the county. The area is 
not favorable for large lake sites although several 
small lakes could be constructed near Carmi and 
Enfield. Two examples are given: 

A dam located in the NW 1/4 of Section 12, 
T5S, R9E on Eaton Mill ditch would create a small 
deep lake, one mile north of Carmi , having a pool 
area of 65 acres and a watershed area of about 
1.1 square miles With the spillway elevation at 
360 feet, the storage capacity of the lake would be 
860 acre-feet . The depth at the dam would be 
approximately 40 feet. At t imes of low water, 
additional water could be pumped from the Little 
Wabash River to keep the lake full. One township 
road would need to be relocated if this lake were 
built. A similar site exists on Big Hill branch 
one-half mile south of the Eaton Mill ditch site. 
There are also smaller reservoi r sites on t r i 
butaries of Skillet Fork approximately two miles 
north of the Eaton Mill ditch site. 

A dam located in the NE 1/4 of Section 27, 
T5S, R8E on Sevenmile Creek would create a 
lake having a pool area of about 400 acres and a 
watershed area of 3.5 square mi les . With spillway 
elevation at 440 feet, the storage capacity of the 
lake is estimated at 5300 acre-feet . The depth of 
the water at the dam would be approximately 40 
feet and the length of the dam would be over 2500 

feet. The site is approximately three miles south 
of Enfield. There are several other si tes in this 
a rea but all have the disadvantage of requiring 
long dams. If this site were used Highway 45 
would be affected at the head of the lake. Also 
one north-south township road cutting through the 
center of the site would need to be relocated. 

A recreational lake site is available by creating 
a dam in the NW 1/4 of Section 2, T4S, R8E, 
across the valley of P ra i r i e Creek. The lake would 
have an area of 130 ac res and a maximum depth 
of 20 feet. 

The Norr is City reservoir is located in the 
NW 1/4 Section 27, T6S, R8E. It has a watershed 
of 3 square miles , a pool area of 21 ac res and a 
capacity of 120 acre-feet . The rese rvo i r is the 
water supply source for Norris City. 

Sandy Run C o u n t r y Club lake is located in 
Section 7, T7S, R8E. It has a watershed of 0.4 
square mile , a pool a rea of 40 ac res and a 
capacity of 135 acre-feet . 

There are several ponds along the flood plain 
of the Wabash River for which hydrologic data are 
not available. 

All potential sites for which the hydrology has 
been prepared are shown on the map of White 
County, Figure 20, and the data summarized in 
Table 26. 

TABLE 26 

WHITE COUNTY, HYDROLOGIC DATA FOR POTENTIAL RESERVOIR SITES 

Eaton Mill 
NW 1/4 Sec. 12, 
T5S, R9E 
Sevenmile Creek 
NE 1/4 Sec. 27, 
T5S, R8E 

3.5 440 40 400 5,333 1,737 851 230 1.7 

* 40-year recurrence interval . 
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FIGURE 20 WHITE COUNTY 
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WILLIAMSON COUNTY 

Several of the better sites have been studied 
and are listed as follows: 

A branch of Bankston Fork could provide a 
reservoir site with a dam located in the NE cor
ner of Section 12, T9S, R4E. The watershed area 
would be 1.2 square miles and the pool area 90 
acres . If the spillway crest elevation were main
tained at 480 feet, the storage capacity of the lake 
would be 900 acre-feet . One township road near 
the dam would need to be relocated and the second 
township road at the head of the lake would re
quire revision of grade. The Edgewood cutoff line 
of the Illinois Central Railroad runs immediately 
east of the dam. 

A branch of Lake Creek with a dam located in 
the NW 1/4 of Section28, T8S,R3E, approximately 
three miles east-southeast of Johnston City, would 
have a storage capacity of 467 acre-feet and a 
pool area of 70 ac res . The watershed area is 1.4 
square miles and the maximum depth at the dam 
would be 20 feet. Its construction would involve 
relocation of one improved township road. 

Construction of Devils Kitchen Lake, with dam 
located in the SE 1/4 of Section 16, T10S, R1E, 
was halted during World War II but is now being 
completed. The lake has a watershed of nearly 20 
square miles and a maximum depth of 90 feet at 
the dam. With spillway elevation at 510 feet, the 
storage capacity of the lake is estimated at over 
24,000 acre-feet . This is one of the finest sites in 
southern Illinois, and when it is completed, it will 
be of immense importance to the Crab Orchard 
Lake economy by providing additional flow into 
Crab Orchard Lake at times of drought. This site 
has already been cleared and no township roads 
will be affected by its construction. 

A lake shown as Grassy Creek No. 2 on the 
Williamson County map could be constructed on 
a tr ibutary flowing into Devils Kitchen Lake. A 
dam could be located in the SW 1/4 of Section 25, 
T10S, R1E and parts of the reservoir would be in 
Union and Johnson Counties. This lake would have 
a watershed area of nearly six square miles , a 
pool area of 470 ac re s . If the spillway elevation 
is maintained at 560 feet, the storage capacity 
would be over 11,000 acre-feet. One township 
road would be affected. This lake would be valu
able for maintaining the water level of Devils 
Kitchen Lake. 

A lake could be constructed on Caney Branch 
with a dam located in the NW 1/4 of Section 14, 
T10S, R1E. The lake would have a watershed of 
3.5 square miles and a pool area of 200 acres 
with spillway elevation at 440 feet. Storage ca
pacity of the lake would be 1660 acre-feet . One 
township road would be affected by construction of 
the lake. It would be of some value in providing 
water for Crab Orchard Lake during t imes of 
drought. 

A lake site exists on Wolf Creek with the dam 
location in the SE 1/4 of Section 17, T10S, R2E. 
The lake at this point would have a watershed 
area of 7.5 square miles, a pool area of 230 

ac res . With spillway elevation at 480 feet, the 
storage capacity would be over 3000 acre-feet. 
Minor revisions of grades in township roads would 
be necessary. One east-west main township road 
runs through the floor of the lake and would have 
to be abandoned. This is another tributary of 
Crab Orchard Lake, and is shown as Site No. 1 on 
the county map. Marion is located approximately 
eight miles northeast of the site. 

A second site for a dam on Wolf Creek, ap
proximately 10 miles south-southwest of Marion, 
is located in the NE 1/4 of Section 32, T10S, R2E. 
Such a reservoir would have a watershed of over 
three square miles and a pool area of 370 acres . 
If the spillway cres t elevation were maintained 
at 600 feet, the lake would have a storage capac
ity of 8900 acre-feet . One township road would be 
affected. 

There is a reservoir site on the Saline River 
approximately six miles south of Marion. This is 
Site No. 1 on the county map. If the dam were lo
cated in the NW 1/4 of Section 17, T10S, R3E the 
watershed a rea would be 55 square miles and the 
pool area 580 acres . Assuming a spillway cres t 
elevation of 460 feet, the storage capacity would 
be 4600 acre-feet . It is noted that this site has a 
catchment area of approximately 17 square miles 
independent of a second site upstream. If lake 
sites were developed upstream, only the runoff 
from 17 square miles could be used for estimating 
the yield of this reservoir . Construction of this 
lake would have little effect on township roads. 
In one instance a north-south road would need to 
be raised. 

A second site exists on the Saline River with 
a dam located in the NW 1/4 of Section 24, T10S, 
R2E. The watershed area at this point is approxi
mately 38 square miles and the pool area 1140 
ac res . At a spillway cres t elevation of 480 feet, 
the lake would have a storage capacity of 12,500 
acre-feet . Two township roads would be affected. 
The Chicago and Eastern Illinois Railroad, which 
would cut through the western a r m of this lake, 
may possibly need raising. This is Site No. 2 on 
the county map. 

A reservoir site is available on Grassy Creek, 
one mile west of Stonefort, with a dam located in 
the SE 1/4 of Section 23, T10S,R4E. A lake at this 
site would have a watershed area of seven square 
miles and a pool area of 500 ac re s . With spillway 
elevation at 420 feet, the storage capacity of the 
lake would be 3300 acre-feet . This lake would 
have some shallow areas in its upper reaches and 
would inundate two township roads. It is shown on 
the county map as Site No. 1. 

A reservoi r site is available on a branch of 
Sugar Creek with a dam located in the SW 1/4 
of Section 15, T10S, R4E. At this point the r e se r 
voir would have a watershed area of 2.4 square 
miles and a pool area of 150 ac r e s . At a spillway 
cres t elevation of 440 feet, the storage capacity 
of the lake would be 1500 acre-feet . One improved 
and one unimproved township road would be af
fected by construction of this lake. 



62 

A good dam site is located on Sugar Creek near 
the center of Section 17, T10S, R4E. A lake at this 
point would have a watershed area of 34 square 
miles and a pool area of 920 ac res . If the spillway-
cres t elevation is 460 feet, the storage capacity is 
estimated at more than 15,000 acre-feet. One 
township road in the upper part of the lake would 
be affected by construction of this lake. An east-

west township road would require abr idge , and an 
unimproved road on the east side of the lake 
might need to be abandoned. 

The potential and existing sites are shown on 
the map of Williamson County, Figure 21, and the 
data summarized in Table 27. Data for fourteen 
existing lakes a re summarized in Table 28. 

TABLE 27 

WILLIAMSON COUNTY, HYDROLOGIC DATA FOR POTENTIAL RESERVOIR SITES 

Branch of Bankston Fork 
NE 1/4 Sec. 12, 
T9S, R4E 

Branch of Lake Creek 
NW 1/4 Sec. 28, 
T8S, R3E 

Devils Kitchen Lake 
SE 1/4 Sec. 16, 
T10S, R1E 

Grassy Creek No. 2 
SW 1/4 Sec. 25, 
T10S, R1E 

Caney Branch 
NW 1/4 Sec. 14, 
T10S, R1E 

Wolf Creek Site No. 1 
SE 1/4 Sec. 17, 
T10S, R2E 

Wolf Creek Site No. 2 
NE 1/4 Sec. 32, 
T10S, R2E 

Saline River Site No. 1 
NW 1/4 Sec. 17, 
T10S, R3E 

Saline River Site No. 2 
NW 1/4 Sec. 24, 
T10S, R2E 

Grassy Creek 
SE 1/4 Sec. 23, 
T10S, R4E 

Branch of Sugar Creek 
SW 1/4 Sec. 15, 
T10S, R4E 

Sugar Creek 
Center Sec. 17, 
T10S, R4E 

1.2 480 30 90 900 293 291 51 0.4 

1.4 460 20 70 467 152 340 40 2.8 

19.6 510 90 810 24,300 7,918 4,769 467 8.6 

5.9 560 72 470 11,280 3,675 1,435 271 3.1 

3.5 440 25 200 1,667 543 851 115 0.8 

7.5 480 40 230 3,067 999 1,824 132 1.7 

3.3 600 72 370 8,880 2,893 802 213 1.7 

54.9 460 24 580 4,640 1,511 13,358 334 4.4 

37.8 480 33 1140 12,540 4,086 9,197 658 7.5 

7.0 420 20 500 3,333 1,086 1,703 288 1.7 

2.4 440 30 150 1,500 488 583 86 0.7 

34.1 460 50 920 15,333 4,996 8,297 531 8.2 

* 40-year recurrence interval. 
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T A B L E 28 

WILLIAMSON COUNTY, HYDROLOGIC DATA FOR EXISTING RESERVOIRS 

Poo l 
W a t e r s h e d A r e a Capac i ty 

R e s e r v o i r Locat ion Sa . Mi . A c r e s Mi l . Gal . R e m a r k s 

C a r t e r v i l l e R e s e r v o i r Sec . 6, T9S, R2E & 2.2 45 155 Supply for 
S e c . 1, T9S, R1E C a r t e r v i l l e 

H e r r i n R e s . No. 1 Sec . 6, T9S, R2E 1.7 37.2 65 H e r r i n w a t e r 
supply 

H e r r i n R e s . No. 2 Sec . 20, T10S, R2E 3.1 56.2 350 H e r r i n a u x i l i a r y 
supply 

H e r r i n - 3 Ponds Sec . 20 , 29, T8S, R2E * 0.8 * 10.0 * 8 * T h e s e a r e to ta l 
of the 3 ponds 

Johnston City S e c . 27, T8S, R 3 E 3.8 88 111.5 Supply for 
Johnston City 

M a r i o n R e s e r v o i r Sec . 2 , T10S, R 2 E 6.5 110 400 Supply for Mar ion 

Mar ion Smal l R e s e r v o i r S e c . 18, T9S, R3E P u m p e d in 3 5 

C. & E. I . R e s e r v o i r Sec . 12, T9S, R 2 E 0.5 7.9 18.5 R a i l r o a d u s e s 

M a r i o n Country Club Sec . 13, T10S, R2E 0.4 67 220 Country Club u s e s 

F l u c k s Lake Sec . 22, T9S, R 2 E 0.3 15 19 R e c r e a t i o n a l 
p u r p o s e s 

C r a b O r c h a r d Lake S e c s . 19, 20, 17, 18, 215 6579 21,186 
16, 15, 2 1 , 22 , 23 , 
26, 27, 33, 34, 25, 
36, T9S, R1E and 
S e c s . 3 1 , 30, 29, 32, 
e t c . , T9S, R2E 

Li t t l e G r a s s y Lake S e c s . 18, 19, 30, 29, 15.1 1000 8,417 
32, 3 1 , T10S, R1E 

Knights of Py th i a s Lake S e c . 33, T9S, R3E 0.3 8.1 21 

B a k e r ' s Lake Sec . 14, T10S, R2E 0.3 6.3 7 

To ta l 30,983 
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GROUND-WATER RESOURCES 

GEOLOGIC OCCURRENCE* 

Knowledge of the distribution and character of 
water-yielding strata in any area is necessary in 
developing ground-water r e s o u r c e s properly. 
This section provides information on the avail
ability of ground-water supplies in southern Illi
nois. The availability, quantity, and quality of 
ground water are controlled by the geological 
conditions beneath the ear th 's surface as well as 
by the hydrologic and meteorologic conditions 
affecting recharge and loss by natural or man-
made conditions. In some areas ground water is 
readily available for all purposes; in others very 
little if any ground water is available. The physi
cal character is t ics of the strata underlying the 
surface is one of the controlling factors on the 
availability of ground water for well supplies, 
that is , where the strata are water-transmitt ing 
or permeable, successful wells may be con-

*Adapted from: Groundwater Geology in Southern 
Illinois. Wayne A. Pryor, Illinois State Geological 
Survey, Circular 212, Urbana, 19 56. 

structed. Where the s t r a t a are n o t water-
transmitting or relatively impermeable, it is 
impossible to construct successful wells. 

Source of Data 

The information used in the preparation of 
this section has come, in large part, from the 
files of the State Geological Survey. The Geologi
cal Survey gratefully acknowledges the helpful 
assistance given by the drilling contractors of 
southern Illinois. By discussing the occurrence 
of water-yielding s t rata with the members of 
the Groundwater Division of the Survey in the 
field and providing large numbers of records of 
water wells for the files of the Geological Sur
vey, these dr i l lers have material ly contributed 
to this study. 

Geology 

The landscape of southern Illllinois has been 
shaped and modified principally by two geologic 
agents: running water and glacial ice. Of these 

FIGURE 22 PRINCIPAL GEOGRAPHIC AND GEOLOGIC FEATURES 
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FIGURE 23 ROCK UNITS IN SOUTHERN ILLINOIS 

two agents running water has been the more im
portant. It is modifying the surface today by cutting 
into the land, carrying soil and rock part icles 
away and depositing them in the s t ream and river 
bottoms. This erosion has occurred almost with
out interruption for hundreds of thousands of 
years . The features produced by the glacial ice 
in the northern part of this a rea were developed 
long ago when the great continental glaciers cov
ered much of northern United States. The ice 
sheets advanced from centers of snow accumula
tion in Canada, carrying abundant rock debris 
which was deposited as the ice melted leaving an 
i r regular deposit which thinly covers much of the 
bedrock north of the glacial boundary (Fig. 22). 

During both the advance and re t reat of the 
glaciers , sediment-laden m e l t w a t e r coursed 
down the valleys that led away from the glaciers 
and partially filled them with outwash of sand, 
gravel and finer deposits. Between periods of 
flooding these outwash fills, ba r ren of vegetation, 
were subject to erosion, and great quantities of 
silt and sand were picked up and deposited on the 
uplands adjacent to the valleys. These windlaid 
silt deposits a r e called loess . Loess covers the 
bedrock in most of southern Illinois with a maxi
mum thickness exceeding 80 feet, locally. Bedrock 
at the surface or beneath the glacial materials and 
loess consists of layers of shale, sandstone, l ime
stone, dolomite and chert arranged one upon the 
other like pages of a book (Fig. 23 and Fig. 24). 
Although most of them are f i rm, solid rocks, they 
were deposited originally as loose sediments and 
precipitates in shallow seas which invaded the 
continent. Subsequent burial and compaction hard
ened them into solid rock during the hundreds of 
millions of years after the seas retreated from 
the continent. The layers of rocks or strata were 
later warped and broken, so that today they a r e 
not horizontal as they were when deposited as 
sediment on the sea floor. The rock strata have 
been warped into the form of a basin in southern 
Illinois (Figs. 24 and 25). The rocks in the west
ern part of the area dip eastward, in the south
eastern part dip northward, in the eastern part 
dip westward and in the northern part dip south
ward. The central and deepest part of the basin is 
in the White County area where the same rock 
formations that a re exposed at the surface along 
the Mississippi River lie several thousand feet 
below the surface. 

The bedrock s t rata have been fractured as well 
as tilted and folded. Frac tures along which there 
has been a sliding movement of the rocks a r e 
called faults. One of the most striking areas of 
faulting in I l l i n o i s is the Shawneetown Fault 
Zone which extends southeastward through the 
eastern part of the area (Fig. 22). Movements 
along the fault zone have resulted in the rocks 
being displaced as much as 3500 feet. Another 
long fault zone, the Rattlesnake Fe r ry Fault; 
occurs in the western part of the area and trends 
southeastward through J a c k s o n and Union Coun
t ies . In Hardin County in a s t ructure called Hicks 
Dome, the s t rata dip away in all directions from 
a central area . 

Underlying the layered s t ra ta a re ancient 
crystalline rocks which form the basement. The 
crystalline rocks a r e chiefly granite as are in-
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FIGURE 24 NORTH-SOUTH CROSS SECTION THROUGH SOUTHERN ILLINOIS SHOWING STRUCTURE OF THE BEDROCK IN THE BASIN 

dicated by a few very deep borings in Illinois. 
An oil test well in Monroe County, near East 
St. Louis, encountered granite at a depth of 2560 
feet. These crystalline rocks can be observed at 
the surface in the Ozark Mountains in Missouri 
and are estimated to occur at a depth of about 
12.000 feet at Carmi , Illinois. In southern Illinois 
the most important aquifers are deposits of sand 
and gravel, sandstone, limestone, chert and 
dolomite (a rock like limestone but containing 
magnesium). Sand and gravel deposits are water-

yielding because of the relatively high porosity 
and permeability. This porosity and permeabili
ty are related to the grain size and degree of 
sorting of the sand and gravel part icles in an 
aquifer. Good sand and gravel aquifers should 
have a grain size which is coarser than granu
lated sugar, without much mixed silt and clay. 
When silt and clay are present in a sand and 
gravel aquifer they occupy the space between the 
larger part icles and retard the flow of water. 

FIGURE 25 AREAL DISTRIBUTION OF BEDROCK AND CRETACEOUS-TERTIARY UNITS (EXCLUDING 
LAFAYETTE GRAVEL)! TYPE AND WATER-YIELDING CHARACTERISTICS 
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Sand and gravel aquifers in southern Illinois 
range in thickness from several inches to over 
one hundred feet. 

The water-yielding character is t ics of sand
stone, like that of sand and gravel, are dependent 
upon the grain size and sorting. The sandstone 
sometimes has a cementing agent which binds 
the grains together and reduces the porosity and 
permeability. In this region the sandstone strata 
are generally fine-grained and cemented and 
have relatively low permeabil i t ies. 

Limestone, dolomite, and chert generally have 
low porosities and permeabil i t ies and yield water 
only from interconnected cracks and crevices. 
The success of a well drilled into these rocks 
depends upon the well boring encountering these 
water-bearing openings. Because the occurrence 
of these openings in limestone and dolomite is 
i r regular their presence at any specific location 
is difficult to predict. 

Distribution of Aquifers 

Development of ground-water supplies from 
ground-water sources is closely related to the 

geologic conditions that prevail in any locality. In 
southern Illinois two broad classes of aquifiers 
a re present: (1) Unconsolidated deposits, pr i
mari ly glacial or alluvial in origin, and contain
ing areal ly res t r ic ted sand and gravel deposits 
interbedded with minor mater ia l , and (2) Bedrock 
deposits , varying widely in permeability, which 
are distributed over broad a reas . 

Sand and gravel deposits occur with other un
consolidated mater ia ls which have been deposited 
by running water or glacial ice. The sandstone, 
l imestone, dolomite and chert aquifers occur in 
solid bedrock. Figure 25 shows the sequence of 
aquifers and other earth mater ia ls in southern 
Illinois. 

However, the sole presence of permeable aqui
fers does not assure a satisfactory supply of 
ground water. Care must be taken to select the 
appropriate type of well for any given aquifer so 
that the aquifer may be most efficiently developed. 
Quality and temperature of water ranges consider
ably from place to place in various aquifers and 
depends primari ly on geologic conditions. These 
factors should be considered carefully in devel
oping a ground-water supply. 

FIGURE 26 PROBABILITIES OF OCCURRENCE AND DISTRIBUTION OF SAND AND GRAVEL AQUIFERS 
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Unconsolidated Deposits. Sand and gravel de
posits a re limited chiefly to a reas along the 
courses of s t reams and in the Tert iary and Creta
ceous uplands. Figure 26 shows the probabilities 
of occurrence of sand and gravel aquifers. The 
area designated "good to excellent" is underlain 
by unconsolidated materials containing thick, per
meable deposits of sand and gravel. The areas 
labeled "fair to good" in Figure 26 are underlain 
by moderate thicknesses of unconsolidated mater
ials filling minor valleys or bordering the main 
valleys, and have some thin or discontinuous 
deposits of sand and gravel. The area labeled 
"poor" is principally upland where the glacial 
drift is thin or absent. The areas labeled Tert iary 
and Cretaceous in Figure 25 are underlain by 
semi-consolidated materials containing thick de
posits of sand and gravel and are included in the 
"fair to good" a reas in Figure 26. 

Where water-yielding sand and gravel deposits 
a re present in an area, attempts should be made 
to develop wells in them rather than in the under
lying bedrock. Some of the advantages of utilizing 
sand and gravel wells a re shallower water levels, 
colder water, generally greater water yield to a 

specific well, and in some areas water of better 
mineral and bacter ial quality. The disadvantage 
of sand and gravel wells is the special construc
tion techniques needed to take full advantage of 
the water-yielding capacity of the aquifers. 

Bedrock Deposits. Figure 25 shows the dis
tribution and water-yielding character is t ics of 
the bedrock formations that crop out at the sur
face or lie directly beneath the glacial and allu
vial mater ia ls . The areas favorable for ground 
water within the Pennsylvania boundary are un
derlain by sandstone. 

In a narrow str ip around the edge of the 
Pennsylvanian rocks , suitable ground-water sup
plies for domestic purposes may be obtained from 
Chester limestones and sandstones underlying the 
Pennsylvanian. Within the arc-shaped band of the 
Chester outcrop the supply probabilities are 
generaly fair to good. In the southern part of this 
a rea the probabilities are poor to fair; while in 
the western part they are fair to good. The thick 
limestones of the Mississippian Valmeyer series 
a re generally well creviced and probabilities are 
good to excellent. 

FIGURE 27 WELL LOCATIONS AND SOURCES OF GROUND WATER 
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The limestone and chert formations of the 
Devonian System are well-creviced throughout 
the outcrop area and where they underlie the 
Ter t iary , C r e t a c e o u s , and Valmeyer rocks 
ground-water probabilities exist. Where the l i
mited a reas of well-creviced Silurian and Ordo-
vician limestone underlie the Mississippi River 
alluvium and the outcrop a rea of Devonian rocks, 
probabilities for ground water are present. 

Wells constructed in bedrock aquifers are 
usually less difficult to design because the well 
bore is generally left uncased and because the 
water-yielding strata are more consistent over 
wider a reas than are sand and gravel aquifers. 

HYDROLOGIC OCCURRENCE 

This section summarizes data from the files 
of the State Water Survey on the hydrologic char
acter is t ics of important developed ground-water 
supplies in the 17 southernmost counties. 

The State Water Survey in conjunction with the 
State Geological Survey has prepared and t rans
mitted 364 reports on ground-water resources in 
these counties. More than 225, or 60 per cent of 

the joint reports of the two Surveys, have been 
transmitted to seven of the 17 counties, namely: 
Franklin, Jackson, Jefferson, P e r r y , Randolph, 
Union and White. 

The Water Survey has made 66 production tes ts 
of wells of which 41, or 60 per cent, have been 
made in four of the 17 counties, namely: Gallatin, 
Randolph, Union and White. 

It may be significant that the more populous 
portions of the area are located in the uplands 
where municipal and industrial water needs are 
obtained from surface supplies. There has been 
little development in the alluvial plains of the 
Mississippi, Ohio, and Wabash Rivers where 
ground-water supplies a re potentially abundant 
and suitable in quality for municipal and indus
trial requirements. 

Source of Data 

Data have been obtained from several published 
and unpublished reports . (17, 18, 19, 20, 21) 

The Water Survey is part icularly indebted to 
those well d r i l l e r s , well owners, and consulting 

FIGURE 28 WELL LOCATIONS WlTH KEY TO LABORATORY ANALYSIS NUMBER 



eng inee r s who have con t r ibu ted r e g u l a r l y to the 
fi les on g r o u n d - w a t e r d e v e l o p m e n t s . R e c o r d s on 
file have accumula t ed for m o r e than 10,000 wel l s 
in the 17 coun t i e s . All we l l s of sha l low depths and 
low y i e l d s , speci f ica l ly f a r m and d o m e s t i c w e l l s , 
a r e excluded f rom this r e p o r t . All munic ipa l and 
i n d u s t r i a l w e l l s , about which the Survey has any 
b a s i c data a s t o phys ica l c h a r a c t e r i s t i c s a r e 
included. 

Avai lab i l i ty 

P r e s e n t Deve lopment . F i g u r e 27 shows the 
geograph ica l loca t ion and s o u r c e of w a t e r for e ach 
well d e s c r i b e d in Table 29. The s o u r c e of w a t e r , 
e i t he r unconso l ida ted m a t e r i a l o r rock , i s indi 
ca ted by a symbol at the loca t ion of the wel l . 
Table 29 gives the o w n e r ' s n a m e , the loca t ion and 
the phys ica l d e s c r i p t i o n of 9 3 mun ic ipa l and in
d u s t r i a l wel l s in the 17 coun t i e s , insofa r as the 
da ta a r e ava i l ab l e . T h e s e inc lude the s o u r c e of 
w a t e r (unconso l ida ted o r rock ) , depth , ca s ing 
length, y ie ld , specif ic capac i ty and dai ly pumpage , 
and the l a b o r a t o r y n u m b e r of the ana lys i s of the 
m i n e r a l quali ty of the w a t e r . 
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F i g u r e 28 shows the we l l s on F i g u r e 27 for 
which l a b o r a t o r y a n a l y s i s i s ava i l ab l e . This num
b e r i s the key to loca te the l a b o r a t o r y a n a l y s i s 
l i s t ed in T a b l e 41 in the sec t ion of t h i s r e p o r t 
on Wate r Qual i ty . The a n a l y s e s a r e tabula ted in 
n u m e r i c a l o r d e r with key n u m b e r s f rom F i g u r e 
28 to identify the a n a l y s i s with i t s wel l loca t ion . 

S u m m a r y of R e c o r d s . F o r the p u r p o s e of 
showing the r e c o r d e d ava i lab i l i ty of g r o u n d w a t e r 
f rom wel ls in use in the 17 coun t i e s , the a r e a has 
been divided into t h r e e zones ind ica t ive of high, 
m e d i u m or low capac i ty w e l l s . 

The y ie ld of w e l l s , c o n s i d e r e d a lone , does 
not n e c e s s a r i l y ind ica te a good we l l , tha t i s , one 
which by p e r m e a b l e aquifer and wel l c o n s t r u c t i o n 
p e r m i t s an ea sy e n t r a n c e of w a t e r to the well 
b o r e . The speci f ic capac i ty of a wel l is a b e t t e r 
i nd ica to r of w a t e r - y i e l d i n g capabi l i ty . Specific 
capac i ty is the n u m b e r of gal lons p e r m inu t e the 
well p r o d u c e s for each foot of drawdown. To i l l u s 
t r a t e , t h e r e a r e two wel ls i n Tab le 29, each r e 
po r t ed to y ie ld at a r a t e of 400 ga l lons p e r m inu t e . 
One wel l is 100 feet deep and has a d rawdown of 
56 feet , a specif ic capac i ty of 7; the o the r well is 

FIGURE 29 RECORDED AVAILABILITY OF GROUND WATER 



g p m . 
p e r 1000s 

O w n e r S e c . T w p . Range f e e t f e e t g p m . ft. D . D . g a l . 

T h o m a s C. H i l l A l e x a n d e r NW 1/4 19 14S 3W U 69 69 75 100 
T h o m a s C. H i l l " NW 1/4 19 14S 3W U 66 66 75 100 
T a m m s (v i l l age ) " SE 1/4 1 15S 2W U 171 171 295 29 20 125368 52 
H e r c u l e s P o w d e r " SE 1/4 28 15S 3W R 165 66 60 30 49917 1 
H e r c u l e s P o w d e r " SE 1/4 28 15S 3W R 125 66 60 30 
E. L. B r u c e C o .         "                    NE 1/4 11 17S 1W U 70 70 120 40 55 
T. A. E d i s o n C o .                                       "                  SE 1/4 23 17S 1W U 90 90 75 40 20 
C e n . I11. P u b . S e r v . " SE 1/4 25 17S 1W U 85 85 
C e n . I11. P u b . S e r v .     "                   SE 1/4 25 17S 1W U 85 85 500 300 
C o c a C o l a C o .   "                                 25 17S 1W U 111 111 30 6 20 
St . M a r y ' s H o s p i t a l " NE 1/4 25 17S 1W U 82 82 50 50 20 
I s l a n d Hun t . C lub A l e x a n d e r SW 1/4 7 17S 2W U 65 65 350 50 1 

O m a h a (v i l l age ) G a l l a t i n NE 1/4 27 7S 8E R 130 110 18 1 6 106470 14 
O m a h a " NE 1/4 27 7S 8E R 130 25 0 . 7 
T e x a s C o . N o . 1 , New H a v e n              "                  SW 1/4 21 7S 10E 
T e x a s C o . No . 2, New H a v e n " SW 1/4 21 7S 10E U 58 58 500 50 44 113566 28 

( t r e a t e d ) 114104 38 
T e x a s C o . N o . 3, New H a v e n " SW 1/4 21 7S 10E 
R i d g w a y (v i l l age ) " SW 1/4 30 8S 9E U 85 85 295 12 29 113567 29 

( t r e a t e d ) 114102 36 
B r i n k l e y G r . C o . " SW 1/4 30 8S 9E U 84 84 76116 3 
E q u a l i t y " NW 1/4 19 9S 9E U 91 145 15 23 141692 63 
S h a w n e e t o w n " NE 1/4 36 9S 9E U 95 95 200 10 81 113565 27 

( t r e a t e d ) 114103 37 
U. S. F o r e s t S e r v . " SW 1/4 25 10S 8E R 141 40 93785 8 
U. S. F o r e s t S e r v . " SW 1/4 36 10S 8E R 141 
U. S. F o r e s t S e r v . G a l l a t i n SW 1/4 36 10S 8E R 127 93784 7 
D a i s y M i n e H a r d i n SW 1/4 5 13S 8E R 3200 110635 16 

T r i c o H i g h Schoo l J a c k s o n 5 7S 4W R 476 50 2 1 
C a m p b e l l H i l l " SE 1/4 9 7S 4W R 443 250 54 0 . 5 6 108601 15 
A v a N o . 1 " NW 1/4 25 7S 4W R 207 52 25 21 113844 35 

( t r e a t e d ) 114785 43 
A v a " NW 1/4 25 7S 4W R 295 110 35 0 . 8 
C h a r l e s M o r b e r " S 1/2 22 8S 4W R 45 12 100 17 1 
G o r h a m ( v i l l a g e ) " NW 1/4 30 9S 3W U 89 89 150 17 12 140826 61 

TABLE 29 

WELLS - PHYSICAL CHARACTERISTICS 



Mo. Pacific R. R. (south) " NW 1/4 30 9S 3W U 98 9 8 550 90 60 
Mo. Pacific R. R. (north) " NW 1/4 30 9S 3W U 100 100 400 90 60 
Grand Tower Jackson NE 1/4 25 10S 4W U 156 156 250 40 30 126019 53 

Ill. Cen. R. R. Jefferson SW 1/4 26 2S 4 E R 124 17 5 114144 42 

Elec t r i c Energy Pl. No. 3 Massac NE 1/4 14 15S 3E R 4 0 3 147 320 107 300 
Elec t r i c Energy Pl. No. 1 N E 1/4 15 15S 3 E R 235 152 305 102 300 
C. & E. I. School NW 1/4 23 15S 3 E U 95 92 4 1 1 88826 6 
Indiana Tie Co. NW 1/4 24 15S 3E R 465 252 160 160 124098 51 
Joppa NW 1/4 24 15S 3 E R 4 4 8 75 90 2 50 130662 54 
West Ind. Gravel Co. NE 1/4 36 15S 4 E U 420 420 1000 
Metropolis No. 4 SW 1/4 35 15S 4 E U 400 400 293 5 500 137687 59 
Metropolis No. 1 SW 1/4 11 16S 4 E U 270 600 30 500 113290 20 
Metropolis No. 2 SW 1/4 11 16S 4 E U 420 1500 102153 11 
Metropolis No. 3 SW 1/4 11 16S 4 E U 286 251 
Brookport (west) N E 1/4 14 16S 5 E U 208 208 100 72 113289 19 
Brookport ( eas t ) Massac NE 1/4 14 16s 5E U 207 207 50 

Cutler P e r r y S E 1/4 5 6S 4W R 550 4 9 5 30 20 113695 30 
Willis ville P e r r y NW 1/4 30 6S 4W R 550 25 30 113696 31 

Dixon Springs Exp. Station Pope NW 1/4 33 12S 5E R 4 6 1 4 0 1 50 5 118526 44 
Dixon Springs State P a r k Pope SW 1/4 16 13S 5 E U 104 24 1 132770 57 

C. & E. I . R. R . , P e r k s Pulask i NW 1/4 10 14S 1E U 121 175 16 30 
Karnak SW 1/4 15 14S 2 E U 37 37 75 4 35 132201 56 
Dam 53, Grand Chain 32 14S 2 E R 996 250 83755 5 
Pulask i NW 1/4 15 15S 1W U 20 20 80344 4 
Olmsted SE 1/4 22 15S 1E R 1000 8 7 1 35 17 113337 21 
Cen. I11. Pub. Serv. No. 1 Center of 22 16S 1W R 321 321 500 

20 Cen.. I11. Pub. Serv. No. 2 Pulask i Center of 22 16S 1W R 596 596 500 20 

Mounds (north) Pulaski N E 1/4 22 16S 1W R 321 50 
Mounds (south) " N E 1/4 22 16S 1W R 595 323 600 28 200 113262 18 
Mound City Pulaski SE 1/4 25 16S 1W R 630 450 350 150 113261 17 

Red Bud No. 3 Randolph N E 1/4 3 4S 8W R 293 286 50 0.33 119224 49 
Red Bud No. 1 " N E 1/4 5 4S 8W R 276 260 29 0. 5  65 119222 47 
Red Bud No. 2 " N E 1/4 5 4S 8W R 283 225 50 0. 37 119223 48 
P r a i r i e du Rocher " 21 5S 9W U 71.5 71.5 80 38.0 18 113826 34 

( treated) 114109 40 
P e r c y No. 1 " SE 1/4 11 6S 5W R 447 312 100 24 100768 10 
P e r c y No. 2 " SW 1/4 11 6S 5W R 466 295 106 

24 113728 33 
Mo. Pacific R. R. " NW 1/4 16 6S 5W R 300.5 300. 5 105 0.98 30 
Steel ville No. 1 " NW 1/4 16 6S 5W R 285 275 110 

34 
75998 2 

Steelville No. 2 " N E 1/4 16 6S 5W R 319 93 34 113726 32 
Ell is Grove Randolph 17 6S 7W U 86 80 3 . 0 6 140960 62 



T A B L E 29 C O N T I N U E D 

W E L L S - P H Y S I C A L C H A R A C T E R I S T I C S 

g p m . 
p e r 1000s 

O w n e r S e c . T w p . R a n g e f e e t f e e t g p m f t . D . D . g a l . 

G i a n t C i t y S t a t e P a r k No . 4 Union NW 1/4 2 US 1W R 600 521 64 0 . 2 5 8 103558 13 
C o b d e n " SW 1/4 29 US 1W R 226 190 13 58 113372 24 
T r o j a n P o w d e r C o . " SE 1/4 33 US 3W U 100 100 400 7 240 
T r o j a n P o w d e r C o . " SE 1/4 33 11S 3W R 653 45 9 30 138667 60 
A n n a N o . 1A " NE 1/4 20 12S 1W R 1031 100 260 
Anna N o . 2A " NE 1/4 20 12S 1W R 1038 70 
Anna N o . 2 ( C e n . I11. P u b . S e r v . ) " SW 1/4 20 12S 1W R 650 170 900 3 . 7 388 113381 25 

( t r e a t e d ) 114107 39 
J o n e s b o r o " NW 1/4 30 12S 1W R 302 52 0 . 5 70 113348 22 
Anna S ta t e H o s p i t a l " NW 1/4 14 12S 2W R 175 113441 26 
Anna S ta te H o s p i t a l " NE 1/4 30 12S 2W U 70 535 500 
C o m m . School No. 84 Union 10 12S 3W U 80 80 40 1 
D o n g o l a Union NE 1/4 25 13S 1W R 301 110 1 28 113371 23 
S t a t e Ill . G a m e Refuge N o . 1 " NW l / 4 6 13S 2W U 9 2 . 4 1000 6 2 . 5 142388 64 
S ta t e Ill. G a m e Refuge No . 2 " NE 1/4 7 13S 2W U 8 0 . 5 1000 77 
S t a t e Ill . G a m e Refuge No . 3 Union SE 1/4 7 13S 2W U 9 2 . 5 1000 4 8 . 3 

G r a y v i l l e No. 1 W a b a s h SW 1/4 16 3S 14W U 7 2 . 5 7 2 . 5 372 100 100 
G r a y v i l l e No. 2 " SW 1/4 16 3S 14W U 7 1 . 8 7 1 . 8 320 14 100 118846 46 
G r a y v i l l e No. 3 W a b a s h SW 1/4 16 3S 14W U 7 3 . 0 7 3 . 0 125 50 40 102160 12 

C r o s s v i l l e No . 1 Whi te NE 1/4 23 4S 10E U 42 42 27 1. 5 16 98221 9 
C r o s s v i l l e No . 3 " NE 1/4 23 4S 10E U 4 7 . 5 47 . 5 20 1.5 16 
C r o s s v i l l e No. 4 " NE 1/4 23 4S 10E U 165 86 25 16 118845 45 

( t r e a t e d ) 114110 41 
E n f i e l d No . 2 " SE l / 4 8 5S 8E R 395 285 28 0 . 2 5 17 *119510 50 
E n f i e l d No . 3 " SE 1/4 8 5S 8E R 395 280 30 0. 5 18 
U. S. C o r p s of E n g r . Whi te NE 1/4 17 5S 10E U 81 12 51, 4 . 0 30 136707 58 

C r e a l S p r i n g s N o . 6 W i l l i a m s o n NE 1/4 26 10S 3E R 402 117 25 0 . 4 20 131145 55 

Key: U u n c o n s o l i d a t e d m a t e r i a l s above b e d r o c k 
R r o c k 
* m e t h a n e p r e s e n t 
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100 feet deep and has a drawdown of 4 .5 feet , a 
speci f ic capac i ty of 90. 

F o r wel l s cons t ruc t ed in unconso l ida ted sand 
and g r a v e l d e p o s i t s , the u l t ima te capac i ty of the 
wel l often depends on i t s type of cons t ruc t i on and 
the m a n n e r of i t s deve lopment . 

F i g u r e 29 shows the zoning of the 17 count ies in 
the o r d e r of high, m e d i u m and low capac i ty we l l s . 
Zone 1, c o m p r i s i n g 577 s q u a r e m i l e s of a l luvia l 
p la ins along the M i s s i s s i p p i , Ohio and Wabash 
R i v e r s f rom Randolph to White County i nc lu s ive , 
has we l l s of high capac i ty . The yie lds r ange f rom 
75 to 1,000 gpm with specif ic capac i t i e s of 1 5 to 90 
gpm p e r foot of drawdown The e s t i m a t e d dai ly 
pumpage is 4 mi l l ion gal lons in an a r e a with an 
u r b a n populat ion of about 15,000. 

The ava i lab le g r o u n d - w a t e r r e s o u r c e s in th is 
a r e a a p p e a r to be v i r tua l ly undeveloped. Yie lds of 
the Sta te Game Refuge wel l s in Union County and 
the munic ipa l wel ls a t Met ropo l i s a r e r e p o r t e d to 
be 1000 to 1500 gpm. The M i s s o u r i Pac i f i c R a i l 
road we l l s at G o r h a m , the new well of Anna State 
Hosp i t a l n e a r Wolf Lake in Union County, and the 
T e x a s Company wells a t New Haven have r e p o r t e d 
y ie lds of 500 gpm. T h e s e wel ls a r e c o n s t r u c t e d 
in sand and g r ave l at depths of l e s s than 100 feet 
and have specif ic capac i t i e s e s t ima ted f r o m 30 to 
90 gpm pe r foot of drawdown. 

C o n s i d e r a t i o n could be given to mak ing the 
g r o u n d - w a t e r r e s o u r c e s of th is zone ava i l ab le in 
ad jacen t a r e a s where t h e r e m a y b e inadequa te 
w a t e r supp l i e s . 

Zone 2, c o m p r i s i n g an a r e a of 376 s q u a r e 
m i l e s along both s ides of the Cache R i v e r and Bay 
C r e e k f rom Alexander County to the Ohio R i v e r as 
wel l as the ea s t c e n t r a l po r t ions of Ga l la t in and 
White Coun t i e s , has wel ls of m e d i u m capac i ty 
with y ie lds f rom 20 to 75 gpm with specif ic ca 
p a c i t i e s ranging f rom 3 to 14 gpm pe r foot of d r a w 
down. Its u r b a n populat ion is 13,000 and dai ly 
pumpage i s 0.7 mi l l ion ga l lons . 

Zone 3, cove r ing by far the m a j o r po r t i on of 
the a r e a , i s a p p r o x i m a t e l y 5780 s q u a r e m i l e s . I t 
h a s w e l l s of v e r y low capac i ty r a t e in t e r m s of 
f r ac t iona l gpm pe r foot of drawdown. T h e s e sup
p l i e s a p p e a r to be inadequate for any u s e s o the r 
than d o m e s t i c . 

With the except ion of s e v e r a l mun ic ipa l and 
i n d u s t r i a l deve lopments including Ridgway and 
Enf ie ld , w a t e r f rom the b e d r o c k i s g e n e r a l l y 
highly m i n e r a l i z e d . At Enfield i t was n e c e s s a r y 
to e l i m i n a t e unsa t i s f ac to ry w a t e r f rom the upper 
b e d r o c k by cas ing with a c e m e n t grout l in ing to a 
depth of about 400 feet in o r d e r to ob ta in w a t e r 
su i t ab le for use f rom the sands tone below. 

The following table shows the e s t i m a t e d to ta l 
da i ly m u n i c i p a l and i n d u s t r i a l pumpage for the 
t h r e e zones . 

*Oil flooding wel l r e c o r d s a r e not ava i l ab l e and 
a r e not included in th is s u m m a r y 

P U M P A G E * 
m g d 

Zone 1 Zone 2 Zone 3 

Munic ipal 2.2 0.4 0.02 

I n d u s t r i a l 1.8 0.3 0.02 

To ta l 4 .0 0.7 0.04 
Po ten t i a l Deve lopment . The r e c o r d e d wel l s in 

use cons t i tu te a d i r e c t indica t ion of ava i lab i l i ty of 
w a t e r a t specif ic l oca t i ons . Where wel ls a r e not 
p r e s e n t o r r e c o r d e d a t o the r l o c a t i o n s , i t can be 
i n f e r r e d e i t he r that a t t e m p t s have been m a d e with 
no s u c c e s s to loca te w a t e r of u s a b l e qual i ty and 
quanti ty or that no a t t e m p t s have been m a d e to 
s e c u r e w a t e r and the poss ib i l i t y ex i s t s for ex
p lo ra t ion to d e t e r m i n e i t s ava i lab i l i ty . Such po 
ten t ia l has been out l ined in F i g u r e s 25 and 26. 

In unconsol ida ted depos i t s the o c c u r r e n c e of 
sand and g rave l m a y be w i d e s p r e a d o r h ighly 
loca l ized by si l t and c lay within the de l inea ted 
a r e a s . R e c o n n a i s s a n c e and exp lo ra t ion by t e s t 
bo r ings offer the final t e s t for the ex i s t ence and 
producing capaci ty of the po ten t ia l a r e a s . 

In the b e d r o c k the po ten t i a l s have been in
adequate ly exp lored in vas t a r e a s . However good 
quali ty w a t e r has been found to be gene ra l l y l i 
m i t e d to the vic ini ty of the ou te r o u t c r o p a r e a s 
below the unconsol ida ted depos i t s The w a t e r -
yie lding p r o p e r t i e s , t o d a t e , have been l e s s than 
one gal lon p e r minu te p e r foot of drawdown but 
with notable except ions at Mounds City and o t h e r 
loca t ions in the p e r i p h e r a l ou tc rop a r e a s . 

S u m m a r y by County 

A s u m m a r y of the g r o u n d - w a t e r r e s o u r c e s in 
each of the 17 count ies fol lows. 

ALEXANDER COUNTY 
In Alexander County t h e r e a r e m e d i u m to h igh-

capac i ty wel l s loca ted in the a l luv ia l va l l eys of 
the M i s s i s s i p p i and Ohio R i v e r s in the n o r t h 
w e s t e r n and sou the rn p a r t s of the county (Zone 1, 
F i g . 29). T h e s e wel l s a r e 60 to 175 feet in depth 
with s t a t i c wa te r l e v e l s of 10 to 20 feet below the 
ground s u r f a c e . Yie lds of wel ls in th i s a r e a have 
been r e p o r t e d at r a t e s of 500 gpm (Table 29) and 
a r e adequa te for m u n i c i p a l , i n d u s t r i a l and i r r i g a 
tion n e e d s . 

In the n o r t h e r n p a r t of A lexande r County (Zone 
3 , F i g . 29) su r face e l eva t i ons a r e as m u c h as 200 
feet h igher than the r i v e r bo t tom l a n d s . Wel l s in 
th is upland a r e e i t he r sha l low-dug we l l s o r d r i l l e d 
deep into the rock , e i t h e r type having low capac i ty . 

FRANKLIN COUNTY 
Othe r than f a r m and d o m e s t i c we l l s of the 

sha l low-dug type o r s m a l l - d i a m e t e r d r i l l e d wel l s 
a l l of which have low c a p a c i t i e s , t h e r e a r e no 
wel l s of r e c o r d in F r a n k l i n County which would 
ind ica te a poss ib i l i t y of s i zeab le y i e lds ( F i g . 29). 

The Wate r Survey h a s no r e c o r d of any wel l s 
in the va l l eys of the Big Muddy or the L i t t l e 
Muddy R i v e r s . 
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GALLATIN COUNTY 

A str ip of alluvial bottom lands in Gallatin 
County extends along the Ohio and Wabash Rivers 
from New Haven to the Hardin County line (Zone 
1, Fig. 29). The Texas Company wells at New 
Haven are 58 feet in depth and yield at ra tes of 
500 gpm with specific capacity of 50 gpm per foot 
of drawdown. 

Through the east central (Zone 2, Fig. 29) por
tion of Gallatin County is an area of second bottom 
land from 10 to 20 feet higher in elevation. Wells 
in this zone are 80 to 100 feet in depth and static 
water levels vary from 15 to 25 feet. A yield of 
295 gpm has been reported at the Ridgway muni
cipal well with a drawdown of 24 feet. 

In the highlands on the west side of Gallatin 
County, (Zone 3) wells a re 130 feet or more in 
depth, drilled into the bedrock. Yields range from 
5 to 40 gpm and specific capacities average from 
a fraction to 1 gpm per foot of drawdown. 

HAMILTON COUNTY 
The Water Survey has no record of wells in 

Hamilton County, other than those of farm and 
domestic supplies which a re either dug or drilled 
and have low capacities estimated at 2 to 5 gpm 
(Fig. 29). 

HARDIN COUNTY 
Continuous pumping from the Daisy Mine at 

Rosiclare has been reported at rates of 600 to 
3200 gpm (Table 29). 

Wells throughout most of Hardin County (Zone 
3, Fig. 29) are shallow-dug wells or drilled into 
the bedrock at depths of 100 feet or more . Yields 
are approximately 5 to 10 gpm. 

JACKSON COUNTY 
In the belt of alluvial land along the Mississippi 

River in Jackson County, from Randolph County 
to Union Cqunty (Zone 1, Fig . 29), there a r e high 
capacity wells with reported yield of 250 gpm at 
Grand Tower and 500 gpm from the Missouri 
Pacific Railroad wells at Gorham. These wells 
vary in depths from 89 feet at Gorham to 156 feet 
at Grand Tower with specific capacities, respec
tively, of 90 and 40 gpm per foot of drawdown 
(Table 29). 

Wells in the uplands (Zone 3, Fig. 29) of Jack
son County a re either shallow-dug wells or drilled 
into bedrock at depths of 100 to 500 feet. The yield 
of these wells varies from 5 to 10 gpm. Some 
municipal wells have yields from 25 to 35 gpm 
but the specific capacities are low, varying from 
fractional to 2 gpm per foot of drawdown. 

JEFFERSON COUNTY 

The Water Survey has no record of any wells 
in Jefferson County which produce water in size
able quantity (Fig. 29). 

The Illinois Central Railroad well south of 
Markham is drilled into rock to a depth of 124 
feet (Table 29) and is reported to yield 17 gpm. 

The Illinois Central Railroad well south of 
Markham is drilled into rock to a depth of 124 
feet (Table 29) and is reported to yield 17 gpm. 

Wells in this county are largely of the shallow-
dug type or have been drilled into rock at depths 
of 100 feet or more . Yields vary from 2 to 5 gpm 
and the specific capacities are fractional gallons 
per minute per foot of drawdown. 

JOHNSON COUNTY 

The Water Survey has no record of wells in 
Johnson County, other than those of farm and 
domestic supplies which are either dug or drilled 
and have low yields of 2 to 5 gpm (Fig. 29). 

MASSAC COUNTY 

There is a narrow belt of alluvial bottom land 
(Zone 1, Fig. 29) along the Ohio River in Massac 
County from the Pope County line to Metropolis, 
in which are high capacity wells. Metropolis city 
wells a re 290 feet in depth through sand and gravel 
and have reported yields of 1000 to 1500 gpm with 
specific capacities of 5 to 30 gpm per foot of 
drawdown. Static water levels a re 11 to 20 feet 
below the surface. 

There is a belt of water-bearing sand and 
gravel across the northerly portion of Massac 
County (Zone 2, Fig. 29) extending along Bay 
Creek from the Pope County line to the Cache 
River at the Pulaski County line. No production 
records are available in this zone, but it may be 
a potential source of supply and should be worthy 
of prospecting for low to medium capacity wells. 

In the uplands of Massac County the wells of 
record a re of the shallow-dug type or drilled in
to rock with yields of 3 to 6 gpm. 

PERRY COUNTY 
The Water Survey has no record of high ca

pacity wells in P e r r y County. The village wells at 
Cutler and Willisville(Zone 3,Fig. 29) are drilled 
into rock at a depth of 550 feet and the yields are 
30 to 25 gpm, respectively (Table 29). Through
out P e r r y County wells for domestic and farm 
purposes are largely of the shallow-dug type or 
drilled into rock, with yields of approximately 
3 to 5 gpm. 

POPE COUNTY 

The Water Survey has no record of high ca
pacity wells in Pope County. Dixon Springs Ex
periment Station has a well (Table 29) drilled into 
rock to a depth of 461 feet and yields 50 gpm with 
a specific capacity of 5 gpm per foot of drawdown. 
This water was shown by analysis to have a very 
high mineral content (3048 ppm). At Dixon Springs 
State Pa rk the well is 104 feet deep into uncon
solidated material and yields 24 gpm with a speci
fic capacity of 1 gpm per foot of drawdown. This 
water contains considerable ferrous sulfate and on 
exposure to air becomes acidic. 

There is a belt of lowland along Bay Creek 
extending from the Ohio River to Massac County 
(Zone 2, Fig. 29) in which sand and gravel de-



posits may have sufficient water-bearing capacity 
to warrant exploratory investigation. 

In the uplands (Zone 3) of Pope County, water 
for farm and domestic purposes is obtained from 
shallow-dug wells or drilled into rock with yields 
of 3 to 5 gpm. 

PULASKI COUNTY 

The wells of Mounds and Mound City (Zone 1, 
Fig. 29) are drilled into rock and have reported 
yields of 600 and 350 gpm (Table 29) respectively. 
The village well at Karnak and the Chicago and 
Eastern Illinois Railroad well at Perks (Zone 2) 
have reported yields of 75 and 175 gpm (Table 29) 
respectively with specific capacities of 4 and 16 
gpm per foot of drawdown. 

Wells in Zone 3 are the shallow-dug type or 
drilled into rock and because of low yields they 
are adequate for farm and domestic uses only. 

RANDOLPH COUNTY 

The Water Survey has a record of one well in 
Randolph County (Zone 1, Fig. 29); however, phy
sical character is t ics in this part of Randolph 
County a re similar to those in Zone 1 of Jackson 
County and may be regarded as adequate justifi
cation for exploratory investigations for medium 
to high capacity wells. The village well at P ra i r i e 
du Rocher produces 80 gpm with a specific capac
ity of 38 gpm per foot of drawdown (Table 29). 

Municipal wells in (Zone 3, Fig. 29) Randolph 
County have yields of 50 to 100 gpm (Table 29) 
but the specific capacities are less than 1 gpm 
per foot of drawdown. 

SALINE COUNTY 

The Water Survey has no record of wells in 
Saline County, other than those of farm and domes
tic supplies which are either shallow d u g or 
drilled into rock and have low capacities of 2 to 
5 gpm. 

UNION COUNTY 

There are high capacity wells in the alluvial 
plain of the Mississippi River along the westerly 
side of Union County (Zone 1, Fig. 29). The new 
well of Anna State Hospital (Table 29),east of Ware, 
is 70 feet deep and reported to yield at a rate of 
535 gpm. The new wells of the State Game Refuge 
(Table 29), located south of Ware, are reported to 
be 80 to 92 feet in depth and to yield at a rate of 
1000 gpm. The specific capacities of these wells 
were calculated to vary from 48 to 77 gpm per foot 
of drawdown. 

Municipal wells at Cobden and Dongola (Zone 3) 
are respectively 226 and 301 feet in depth (Table 
29) and reported to yield 190 and 110 gpm but the 
specific capacities are low. 

WHITE COUNTY 

The wells which supply the city of Grayville 
(Wabash County, Table 29) are located in the 
Wabash River bottoms (Zone 1, Fig. 29). These 
wells a re 70 to 73 feet in depth and are reported 
to have yield rates of 175 to 370 gpm. Specific 
capacities are reported from 14 to 100 gpm per 
foot of drawdown. 

A new well was reported in 1955 to have been 
drilled for Crossville (Zone 2) and located about 
3 miles east in the Fox River flat. No production 
test is available, but it is reported the well yields 
an adequate supply for the village. 

There are reports of water-bearing sand and 
gravel deposits in the Skillet Fork and upper por
tion of the Little Wabash River valley flats (Zone 
2), but the Water Survey has no record of yield 
tests from these wells. 

WILLIAMSON COUNTY 

The Water Survey has no record of high capac
ity wells in Williams on County (Zone 3). The Creal 
Springs well (Table 29) was reported to yield 25 
gpm with a drawdown of 80 feet or a specific 
capacity of 0.3 gpm per foot of drawdown. There 
are two 148 foot wells on the west side of Little 
Grassy Lake which are equipped with 25 gpm 
pumps. The water is reported to be hard and to 
contain an appreciable iron content. 

77 
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METEOROLOGICAL RELATIONS 

PRECIPITATION 

The occurrence and distribution of precipit-
tation in southern Illinois are related to several 
factors, including latitudinal location, distance to 
primary moisture source, elevation, local topo
graphy, and the geographic position with respect 
to large-scale atmospheric weather disturbances. 
Southern Illinois receives more annual precipi
tation than areas in central and northern Illinois, 
with most of this annual excess occurring from 
October through March. Southern Illinois being 
at a lower latitude than the r e s t of the state r e 
ceives more insolation, and is closer to the Gulf 
of Mexico, the basic source of moisture for the 
state. Consequently, a greater frequency of show
er-type rainfall normally occurs in southern 
Illinois than in the areas north of it. 

The distribution of annual mean precipitation 
in the 17-county area , based upon the U. S. Weath
er Bureau station normals for 1900-1944, is shown 
in Figure 30. The precipitation distributions for 
the warmer and colder half-years are presented 
in Figures 31 and 32. The warmer half-year in

cludes April through September, while the colder 
half-year pertains to the period from October 
through March. 

The outstanding feature in the annual distribu
tion (Fig. 30) is the core of heavy precipitation ex
tending from the vicinity of Anna in the south
western portion of the area to the Golconda-
Brookport region in the extreme southeastern 
portion. This belt of heavy precipitation reflects 
the warm season maximum occurring in the Anna 
region, and the cold season maximum p re sen t i n 
the Golconda-Brookport region. In the warmer 
months, over 70 per cent of all rainfall results 
from thunderstorm activity. This convective acti
vity is favored by the local topography, which may 
act as a tr iggering or accentuating mechanism 
when suitable atmospheric conditions prevail for 
the development of precipitation. 

Figure 33 shows the four physiographic regions 
in this southern Illinois area. ( 2 2 ) Area A, the Mount 
Vernon Hill Country, varies from plains to hills 
and is basically rolling country with a relief vary
ing from 400 to 600 feet above mean sea level, 

FIGURE 30 DISTRIBUTION OF ANNUAL MEAN PRECIPITATION FIGURE 32 DISTRIBUTION OF COLDER HALF-YEAR 
(OCTOBER - MARCH) PRECIPITATION 

FIGURE 31 DISTRIBUTION OF WARMER HALF-YEAR 
(APRIL - SEPTEMBER) PRECIPITATION 

FIGURE 33 PHYSIOGRAPHIC DIVISIONS OF SOUTHERN ILLINOIS 
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becoming more rugged in the eas tern portion. 
Area B, the Salem Plateau, follows the Mississippi 
River with outcropping Devonian rocks. The area 
has a rugged local relief ranging up to 600 feet. 
Area C, the Shawnee Hills, also has i r regular r e 
lief (locally up to 500 feet) with an average eleva
tion some 300 feet higher than Area A to the north 
and 500 feet higher than Area D to the south. This 
east-west belt of hills r i ses abruptly from the flat 
plain, Area D, of the Coastal Plain province to the 
south. The plain province, which is the northern
most extension of the coastal plains area from the 
Gulf of Mexico, has a low elevation (300 to 400 
feet) and flat topography. 

There appears to be association between the 
rainfall distribution and the topographic bound
aries of the Shawnee Hills a rea in southern 
Illinois. Warm moist a i r moving over flat areas 
from the south and southwest is forced to r ise 
abruptly as it meets the Shawnee Hills and the 
Salem Plateau a r ea s . These b a r r i e r s help initiate 
and sustain convection, producing an increase in 
shower-type rainfall. 

Although southern Illinois averages more 
annual rainfall than does the central or northern 

part of the state, the rainfall is less useful for 
vegetation due to (1) greater runoff associated 
with the more rugged relief, steeper slopes, and 
low-permeability soils, and (2) greater evapo-
transpiration resulting from higher temperatures . 

THUNDERSTORMS 

Of the normal precipitation during June, July 
and August, 70-80 per cent results from thunder
s torms, with an area of maximum occurrence 
centered in the western Shawnee Hills and Salem 
Plateau regions. From September to February the 
frequency for thunderstorms is about one per 
month excepting for the western region adjoining 
Missouri where the frequency is almost double in 
September and October. During March, April and 
May the frequency for the a rea increases from 
three to six per month. 

On an annual basis the number of thunder
storms varies from 54 occurrences in the most 
northern counties to 59 at Cairo. (23 ) 

SNOWFALL 

There is considerable year - to-year variation 
in the amount of snowfall in southern Illinois. The 

FIGURE 34 
DISTRIBUTION OF ANNUAL MEAN SNOWFALL IN INCHES 

FIGURE 35 
5-YEAR FREQUENCY, ANNUAL MAXIMUM PRECIPITATION (INCHES) 

FIGURE 37 
25-YEAR FREQUENCY, ANNUAL MAXIMUM PRECIPITATION (INCHES) 

FIGURE 36 
10-YEAR FREQUENCY, ANNUAL MAXIMUM PRECIPITATION (INCHES) 
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distribution of average snowfall is indicated inl 
Figure 34. It ranges from about nine inches at the 
far southern tip to 16 inches in the northwestern 
portion of the 17-county area . Snowfall contributes 
only two to three per cent of the annual average 
precipitation in the southern a rea . The average 
number of days of snowfall per year in this area 
ranges from 15 days in the southernmost coun
ties to nearly 30 in the northernmost counties.(24) 

The winter temperature distribution is the great
est single factor affecting the snowfall distribution. 

FREQUENCY STUDIES 

Precipitation records for 10 weather stations 
within the 17-county area during the 50-year pe
riod 1906 through 1955 were used to study the 
frequency of wet and dry yea r s / 2 5 ' These stations 
are Mt. Vernon, Mcleansboro, DuQuoin, Sparta, 
Chester, Carbondale, Harrisburg, New Burnside, 
Anna and Cairo. Other stations in the vicinity, 
such as Mascoutah and Mt. Carmel, were used 
as guides in determining the distribution patterns 
within the study area . 

Excessive Rainfall. F rom the distribution data 
for each station, heavy a n n u a l precipitation 
amounts which occur statistically at 5-, 10-, 25- , 

and 50-year intervals were determined. Figures 
35, 36, 37, and 38 show the areal distribution of 
these amounts. 

The annual maximum precipitation ranges 
from 46 inches in the northwest region to 54 in
ches in the Anna-New Burnside-Golconda region 
with a five year frequency, and from 57 inches to 
77 inches respectively with a fifty year frequency 
for the same regions. 

Deficient Rainfall. Figures 39, 40, 41, and 42 
indicate the areal distribution of annual totals 
which a re below normal and occur statistically at 
5-, 10-, 25- , and 50-year intervals. For example, 
Figure 39 shows that the annual precipitation at 
Carbondale will be as low as 36 inches on an 
average of once in every five years . 

As low as 33 inches precipitation in the north
west region and 38 inches in the Anna-New Burn
side-Golconda region may be expected with a five 
year frequency, and as low as 26 inches and 29-30 
inches respectively may occur with a fifty year 
frequency for the same regions. Thus the rough 
ter ra in in the Shawnee Hills, which favors con-
vective activity is again reflected in the precipi
tation pattern of southern Illinois. 

FIGURE 38 
50-YEAR FREQUENCY, ANNUAL MAXIMUM PRECIPITATION (INCHES) 

FIGURE 40 
10-YEAR FREQUENCY. ANNUAL MINIMUM PRECIPITATION (INCHES) 

FIGURE 39 
5-YEAR FREQUENCY, ANNUAL MINIMUM PRECIPITATION (INCHES) 

FIGURE 41 
25-YEAR FREQUENCY, ANNUAL MINIMUM PRECIPITATION (INCHES) 
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FIGURE 42 
50-YEAR FREQUENCY, ANNUAL MINIMUM PRECIPITATION (INCHES) 

Frequency, Years 

FIGURE 43 AVERAGE FREQUENCY OF 1 TO 10 DAY PRECIPITATION 

Storm Per iods . A study was undertaken to de
termine the frequency of precipitation for periods 
of one to ten days. Yarnell(26) and the U.S. Weath
er Bureau ' 2 " have provided adequate data for 
periods of 5 minutes to 24 hours, but longer peri
ods of precipitation which are of importance in 
water-supply replenishment, in agriculture, and 
in hydrologic design, had not been analyzed in 
detail for this area . 

Data were analyzed for the 40-year period, 
1916-55, for seven stations. These included 
McLeansboro, New Burnside, S p a r t a , Cairo, 
DuOuoin, Anna and Shawneetown. Data from these 
seven stations were combined to obtain an average 
relation for the 17-county area . This relation is 
i l lustrated in Figure 43. For example, a rainfall 
of 3 inches may occur during a one-day period 
once in 2 years or a rainfall of 9.4 inches may 
occur during a 5-day period once in 50 years . 

January February March April May June July August September October November December 

Months * Dry defined as less than 010 inch in 24 hours 

FIGURE 44 PROBABILITY OF DRY PERIODS OF VARIOUS DURATIONS AT MT. VERNON (LESS THAN 0.10 INCH) 
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Dry Periods. The probability of any day in the 
year being part of dry periods of various length 
was investigated, using Mt. Vernon precipitation 
records . Four classifications or levels of dryness 
were chosen for this study for which a dry day 
was defined as one having less than 0.10, 0.25, 
0.50 and 1.00 inch of precipitation in 24 hours. 
Thus, under the first classification, a dry period 
was broken whenever 0.10 inch or more of rain 
fell in 24 hours. 

Using the above levels of dryness , the probabil
ity for each date to occur within consecutive dry 
day periods of various length was determined. 
Calculated probabilities are exemplified by the 
Mt. Vernon station for the 0.10-, 0.25-, 0.50- and 
1.00-inch levels of dryness in Figures 44, 45,46, 
and 47. These data show the probability of each 
day in the year being part of the indicated continu
ous dry period. 

In general, the dry period curves at stations 
other than Mt. Vernon have similar trends and 
exhibit only slight differences in the magnitude 
of their probabilities on any given date. In the 
winter months the probabilities of dry periods 
are high, but they start to decrease in the spring 
season, reaching their lowest point of the year 
during April. High probabilities for dryness 
develop in July with a rapid decrease in August. 
The data show an upward trend in probability of 
dryness again in September which remains high 
into the winter months, with a slight decrease 
during the latter part of December. For the year, 
the highest probabilities of dryness are found in 
the period from late August through October. 

The probability data on the 1.00-inch level 
graph (Fig. 47) indicate smaller day-to-day fluc
tuations than that of the other levels of dryness . 
The changes in the trends a re not as pronounced 
as those of the other levels. The July maximum, 
for example, is barely perceptible. The 60-day 
and 120-day or longer probabilities show only 
one cycle during the year, with highest probability 
in the winter months and the lowest in the summer 
months. 

WET-BULB TEMPERATURES 

The wet-bulb temperature provides a good in
dication of the sensible and latent heat in the at
mosphere. Consequently, it is a meteorological 
parameter of high importance in the design of 
heat exchange equipment utilizing air from the 
atmosphere. Wet-bulb temperature relationships 
are utilized widely in evaluating air-conditioning 
requirements and in the design of cooling towers. 

Although, there were no data from weather 
stations in the 17-county area which were suitable 
for a detailed study of wet-bulb temperatures , an 
average relationship was obtained by interpolation 
of data from 12 stations in Illinois and surrounding 
states . These data, tabulated by the U.S. Weather 
Bureau for the period June through September, 
1935-19 39 indicated the total number of occur
rences of each wet-bulb temperature for each 
hour of the day for the 5-year period. The total 
number of hours each wet-bulb temperature was 
exceeded during this period was expressed as a 
percentage of the total number of observations 
during the five years and used to determine the 
frequency for each station. 

FIGURE 45 PRO BABILITY OF DRY PERIODS OF VARIOUS DURATIONS AT MT. VERNON (LESS THAN 0.25 INCH) 

January February March April May June July August September October November December 

* Dry defined as less than 0 25 inch in 24 hours 
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FIGURE 47 PROBABILITY OF DRY PERIODS OF VARIOUS DURATIONS AT MT. VERNON (LESS THAN 1.00 INCH) 

FIGURE 46 PROBABILITY OF DRY PERIODS OF VARIOUS DURATIONS AT MT. VERNON (LESS THAN 0.50 INCH) 

January February March April May June July August September October November December 
Months * Dry defined as less than 0 50 |nch in 24 hours 

January February March April May June July August September October November December 

* Dry defined as less than 100 inch in 24 hours 
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The gradient of wet-bulb temperature does not 
change rapidly in this general region of the coun
try. For example, the wet-bulb temperature, which 
is exceeded five per cent of the t ime, varies only 
2.2°F between St. Louis and Memphis, a distance 
of approximately 250 miles . In general, of course, 
wet-bulb temperatures increase as one proceeds 
southward, since the general trend is for both a i r 
temperature and atmospheric moisture content 
to increase in this direction. 

Figure 48 shows the average cumulative per 
cent of the total hours, during the June-September 
period in southern Illinois, when wet-bulb tem
peratures of various magnitudes are equaled or 
exceeded. The cumulative per cent of hours for 
the month of July are also indicated. July normally 
has the greatest frequency of high wet-bulb tem
peratures in this region. For example a wet-bulb 
temperature above 76°F occurs on the average of 
11 per cent of the hours during the June-Septem
ber period and 19 per cent of the hours during 
July. 

FIGURE 48 
FREQUENCY DISTRIBUTION OF WET-BULB TEMPERATURES 



86 

WATER QUALITY 

The data s u m m a r i z e d in the t ab l e s of th i s 
chap t e r conce rn 

1. Qual i ty of M i s s i s s i p p i , Ohio , Wabash 
r i v e r w a t e r s and five i n t e r i o r s t r e a m s 
a s well a s C r a b O r c h a r d Lake 

2 Oual i ty of ex is t ing mun ic ipa l su r f ace 
wa te r supp l ies 

3. Qual i ty of wel l w a t e r s 

NEED FOR WATER ANALYSES 

When planning a wa te r supply for mun ic ipa l , 
a g r i c u l t u r a l , i n d u s t r i a l o r o t h e r p u r p o s e s , i t i s 
not a lways sufficient to know that the supply is 
po tab le . The amount and the kind of m i n e r a l s the 
w a t e r conta ins a r e a l so i m p o r t a n t , so that an 
e s t i m a t e of the cos t of w a t e r t r e a t m e n t can be 
m a d e . 

G e n e r a l l y , for m o s t s u b s u r f a c e w a t e r s a s ingle 
s a m p l e and c h e m i c a l ana ly s i s a r e sufficient to 
give an a c c u r a t e opinion of the w a t e r which is 
obta ined f rom a given wel l . H o w e v e r , the qual i ty 
of the w a t e r in a s t r e a m v a r i e s a l m o s t cont inu
ous ly and hence a conc lus ion m u s t be b a s e d not 
upon any s ingle a n a l y s i s but upon a s e r i e s of 
a n a l y s e s obtained by a r egu la t ed s a m p l i n g 
p r o g r a m . 

EXPRESSION OF RESULTS 

The r e s u l t s of chemica l a n a l y s e s a r e ex 
p r e s s e d i n p a r t s p e r mi l l i on (ppm) . Th i s ex
p r e s s i o n r e f e r s to pounds p e r mi l l ion pounds of 
w a t e r , o r g r a m s p e r 1000 l i t e r s o f w a t e r , o r 
m i l l i g r a m s p e r l i t e r . Such r e s u l t s can be con
v e r t e d to g r a in s p e r gallon (gpg) by dividing by 
the f ac to r 17.2. The p a r t s p e r mi l l i on r e s u l t s can 
be conver t ed to equ iva len ts p e r mi l l i on ( m i l l i -
equ iva len t s p e r l i t e r ) by dividing by the equivalent 
weight of the p a r t i c u l a r ion. 

The r e s u l t s for h a r d n e s s and a lka l in i ty a r e 
e x p r e s s e d in equiva lent t e r m s of c a l c i u m c a r 
bona te (as C a C O 3 ) . Since the pH of n e a r l y a l l 
s a m p l e s was l e s s than eight , no c a r b o n a t e a lka 
l in i ty ex i s ted and a lka l in i ty e x i s t s ac tua l ly as 
b i c a r b o n a t e . N o n - c a r b o n a t e h a r d n e s s (as CaCO 3 ) 
can be ca lcu la ted by sub t r ac t i ng a lka l in i ty f rom 
h a r d n e s s . 

SIGNIFICANCE OF MINERAL OUALITY 

The i m p o r t a n c e of wa te r qual i ty is p r e s e n t e d 
by the following d i s c u s s i o n which i nd i ca t e s the 
s ignif icance of each of the c h e m i c a l d e t e r m i n a t i o n s 
ment ioned in the r e p o r t . S ignif icance appl ies to 
the m i n e r a l qual i ty of ground or su r face w a t e r . 

T u r b i d i t y 

Turb id i ty i s a n e m p i r i c a l m e a s u r e o f in 
soluble p a r t i c l e s suspended in w a t e r such as c l ay , 
s i l t , o r m i c r o s c o p i c o r g a n i s m s which i n t e r f e r e 
with l ight t r a n s m i s s i o n . I t i s not synonymous or 
equivalent to a g r a v i m e t r i c m e a s u r e m e n t of 
" s u s p e n d e d m a t t e r . " 

The Pub l i c Hea l th S e r v i c e Dr ink ing Wate r 
S tanda rds (28) s t a t e that the turb id i ty of w a t e r sha l l 
not exceed 10 ppm. One or two ppm m a y be d e 
tec ted by eye in a g l a s s of w a t e r . All publ ic w a t e r 
suppl ies i n I l l inois f rom r i v e r s o r r e s e r v o i r s 
a r e f i l t e red to i m p r o v e the e f fec t iveness of 
d i s infec t ion . 

Tota l D i s so lved M i n e r a l s 

The to ta l d i s s o l v e d m i n e r a l s r e p r e s e n t the 
d i s so lved m i n e r a l m a t t e r i n the s a m p l e a s d e t e r 
mined by evapo ra t i on of a f i l t e red s a m p l e or by 
mul t ip ly ing the spec i f ic conduct ivi ty at 25°C by 
an e m p i r i c a l c o n v e r s i o n fac tor of 0 .564. 

The d i s s o l v e d m i n e r a l i n g r e d i e n t s in w a t e r 
o r ig ina te by the so lu t ion of the c h l o r i d e , n i t r a t e , 
sulfate and ca rbona t e s a l t s of c a l c i u m , m a g 
n e s i u m , a m m o n i u m and sod ium. Upon solut ion of 
e ach or any of t h e s e i n g r e d i e n t s , however , the 
component p a r t s of each sa l t ex is t in the wa te r as 
s e p a r a t e en t i t i e s and b e a r no r e l a t ion t o the o r i g 
inal combina t ion . 

Water with a high m i n e r a l content may have 
a sa l ty or b r a c k i s h t a s t e to an in t ens i ty which 
depends on the c o n c e n t r a t i o n and kind of m i n e r a l s 
in solut ion. The Publ ic Heal th Se rv i ce Dr inking 
W a t e r S t anda rds ( 2 8 ) s t a t e that w a t e r should not 
contain m o r e than 500 ppm tota l d i s so lved m i n 
e r a l s but i f such w a t e r is not ava i l ab l e , 1000 ppm 
m a y be p e r m i t t e d . A m i n e r a l i z a t i o n of 1000 ppm 
can be t a s t e d faint ly. S e v e r a l mun ic ipa l i t i e s in 
I l l inois u s e w a t e r s of 1500 to 2000 p p m d i s so lved 
m i n e r a l s . W a t e r s of 3000 to 4000 ppm can h a r d l y 
be cal led p a l a t a b l e , and at 5000 or 6000 ppm even 
l ives tock do not do v e r y we l l , a l though they can 
d r i n k it and s u r v i v e . At about 12,000 p p m or 1.2 
p e r cent , the w a t e r i s in ju r ious and would c a u s e 
dea th i f u sed cont inuous ly . Sea w a t e r conta ins 
3.4 pe r cent d i s s o l v e d m i n e r a l s . In the range of 
500 to 2000 ppm the t a s t e fac tor is one to which 
the public m a y b e c o m e a c c u s t o m e d to a point so 
tha t if a change f r o m 1500 ppm to 500 p p m w a t e r 
i s e x p e r i e n c e d , i t would be n e c e s s a r y to b e c o m e 
a c c u s t o m e d to the 500 p p m w a t e r . 

Upon hea t ing c e r t a i n m i n e r a l s in w a t e r b e c o m e 
l e s s soluble and f o r m a s ca l e or s ludge Con
t inuous p a s s a g e (not r e c i r c u l a t i o n ) o f w a t e r 
th rough a c losed hea t ing unit will c a u s e an accu
mula t ion of the depos i t ion . On evapora t ion of 
w a t e r by e x p o s u r e in an open con ta ine r , a d r ipp ing 
fauce t , d r ink ing fountain , cooling t o w e r , or a tea 
k e t t l e , the m i n e r a l content i n c r e a s e s p r o p o r 
t ional ly to the e v a p o r a t i o n and exceeds i t s so lu
b i l i ty to the point w h e r e i t depos i t s as a s ca l e . 
Some combina t ions of i n g r e d i e n t s a r e l e s s soluble 
and depos i t m o r e r e a d i l y than o t h e r s . 

H a r d n e s s 

Hard w a t e r i s c a u s e d p r i m a r i l y by the p r e s e n c e 
of ca lc ium and m a g n e s i u m in the w a t e r . The d i s 
t inc t ion be tween h a r d and soft w a t e r i s r e l a t i v e . 
Munic ipa l i t i e s a c c u s t o m e d to w a t e r of 250 ppm 
cons ide r Lake Michigan w a t e r of 130 ppm to be 
soft , w h e r e a s , m u n i c i p a l i t i e s suppl ied by softened 
w a t e r of 50 to 75 ppm h a r d n e s s c o n s i d e r Lake 
Michigan w a t e r to be h a r d . In t u rn , indiv iduals 



who a re accustomed to home zeolite-softened 
water of 0 to 10 ppm hardness or to rain water, 
consider 50 to 75 ppm to be classed as hard 
water. 

The effects of hard water are numerous and 
very few are advantageous. Hard water is r e 
sponsible for the formation of scale in boilers or 
hot water heaters . Such scale results from the 
fact that the solubility of the calcium carbonate 
and sulfate salts and of magnesium hydroxide is 
greatly lowered at increased temperatures . 

If an appreciable proportion of the hardness 
is non-carbonate, the scale wi l lbe very hard and 
difficult to remove. If all of the hardness is 
present as carbonate hardness, the scale will be 
soft and sludgy. In either case, the scale formed 
in furnace coils or in hot water coils is a dis
tinct nuisance and may reduce the rate of heat 
t ransfer to such an extent that the metal can be
come burned by over-heating. Chemical treatment 
of boiler feedwater is a common practice, and in 
most cases , an economic necessity. 

The effect of hard water on soap and soap 
products is well known to everyone. The insoluble 
calcium and magnesium soaps which are formed 
in hard water combine with the dirt removed from 
the laundry. This sediment is re-deposited on the 
clothes resulting in a gray, rather than clean, 
white appearance. Rinsed dishes and glassware 
do not drain clean; hard water leaves a white 
deposit which can be unsanitary as well as un
sightly. Hair washed and rinsed with hard water 
is sticky and stiff. 

Highly mineralized water of 2000 ppm or more 
total dissolved minerals , although very low in 
calcium and magnesium content, often behaves as 
hard water when soap is used for washing pur
poses . The salt or high mineral content prevents 
sufficient solution of soap to provide an effective 
cleaning concentration. 

The State Water Survey in conjunction with the 
University of Illinois conducted a survey of soap 
consumption in four municipalities in 1929.(29) The 
resul ts were published in 1930. 

The per capita soap consumption in a munici
pality with water of 45 ppm has been shown to be 
29.23 lbs at a 1947 cost of $ 6.75. With water of 
555 ppm hardness the soap consumption is 45.78 
lbs at a 1947 cost of $ 13.50.(30) It may be est i
mated that the soap consumption with no hard
ness is not less than 25 lbs per capita per year. 

The impact of synthetic detergents has been 
highly beneficial in most cases where hard water 
is used. Such detergents have a distinct advantage 
over soaps in that they do not form an insoluble 
scum with the minerals in hard water, hence none 
is wasted. However, no synthetic detergent has 
been devised which has universal application, both 
from the standpoint of water quality and from the 
standpoint of purpose of use. 

Iron and Manganese 

Iron and manganese are determined on un-
filtered samples, and the results therefore rep-
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resent the total iron in the sample including that 
which may be a portion of the clay or soil tur
bidity. There is no accurate method of distin
guishing between the natural or the dissolved iron 
and that iron resulting from suspended mat ter or 
turbidity. 

The presence of 0.3 ppm iron and manganese 
is sufficient to cause staining. For r iver supplies, 
iron and manganese are usually removed by the 
coagulation and filtration required for turbidity 
removal. 

Nitrates 

Excessive nitrate concentrations in water may 
cause "blue babies" when such water is used in 
the preparation of infant feeding formulas. Seri
ous cases of methemoglobinemia in adults have 
also been attributed to nitrate concentrates. An 
upper safe limit has tentatively been set as 44 
ppm (as NO3) by the NationalResearch Council.(31) 

At least one supply in Illinois, however, contains 
more than 80 ppm and has been in use for a num
ber of years with no reported difficulty from this 
cause. This subject is under constant considera
tion by the State Department of Public Health at 
the present t ime. 

Fluorides 

The fluoride content of water has been re 
ported to be associated with both dental car ies 
and mottled tooth enamel or dental fluorosis. The 
incidence of dental caries is low for water supplies 
containing 1 to 1.5 ppm of fluoride, or more , and 
is high for water supplies containing 0 to .5 ppm 
fluoride. On the other hand, the incidence of dark
ened or mottled teeth is increasingly high for 
water supplies containing more than 1.5 ppm 
fluorides, and is negligible for water supplies 
containing less than 1.0 ppm fluoride. 

The fluoride content of those samples analyzed 
was rarely above 0.3 ppm and usually 0.2 ppm or 
less . 

Chloride and Sulfate 

The presence of high chloride and sulfate con
centrations is a direct indication of high total 
dissolved minerals . Chloride and sulfate salts 
are generally quite soluble in water at normal 
temperatures , although the solubility of calcium 
sulfate at temperatures approaching boiling r e 
duces to the point where all of the calcium and 
sulfate are not compatible in solution. The in
compatibility of calcium and sulfate at elevated 
temperatures is not as great as the compatibility 
of calcium and carbonate. 

The presence of high chlorides andsulfates in 
waters of high mineral content is responsible for 
greater electrical conductivity. This in turn en
hances corrosive properties of water, particularly 
with respect to iron when coupled with copper-
bearing meta ls . 

Chlorides are detectable by taste when present 
in concentrations of 400 to 500 ppm. 
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Alkal in i ty 

In m o s t w a t e r s in I l l i no i s , the a lka l in i ty i s in 
the r a n g e of 200 to 400 p p m , and in g e n e r a l is 
a s s o c i a t e d with 20 to 50 p p m f ree ca rbon d iox ide . 
The f r e e c a r b o n dioxide in the w a t e r i s u sua l ly 
not m o r e than enough to m a i n t a i n the so lubi l i ty 
of c a l c i u m in t he se w a t e r s . 

Alka l in i ty in ground w a t e r s i s r e s p o n s i b l e for 
the p r e s e n c e of and the f o r m a t i o n of c a r b o n a t e s 
which, be ing incompa t ib le with ca l c ium in w a t e r , 
f o r m s a p r e c i p i t a t e of l i m e or c a l c i u m c a r b o n a t e 
upon hea t ing . The change f rom b i c a r b o n a t e to 
c a r b o n a t e t akes p lace on l o s s of c a rbon d iox ide . 
Such l o s s o c c u r s when f r ee ca rbon dioxide i s 
p r e s e n t in the w a t e r . 

W a t e r softened by zeo l i te wil l p r o d u c e ex
c e s s i v e quan t i t i es of c a r b o n dioxide in s t e a m and 
the c o r r o s i o n which r e s u l t s in condensa te r e t u r n 
l i nes can be a m a j o r p r o b l e m . The r e m o v a l of 
c a r b o n dioxide by a e r a t i o n is of l imi t ed benefi t 
for I l l ino is w a t e r s s ince p a r t i a l r e m o v a l of c a r 
bon dioxide only c a u s e s addi t ional ca rbon dioxide 
b e c a u s e the b i c a r b o n a t e s conve r t t o c a r b o n a t e s 
and f r ee c a r b o n dioxide . 

Alka l in i ty to To ta l D i s s o l v e d M i n e r a l s Ra t io 

Alka l in i ty , a m e a s u r e of b i c a r b o n a t e s a l t , is 
c o n s i d e r e d a mi ld inh ib i to r to c o r r o s i o n w h e r e a s 
ch lo r ide and sulfate s a l t s a r e c o n s i d e r e d a s 
c o r r o s i o n a c c e l e r a t o r s . The r a t io of a lka l in i ty 
to to ta l d i s so lved m i n e r a l s s e r v e s as a b a s i c 
i n d i c a t o r of c o r r o s i v i t y which m a y be modif ied 
by the quant i ta t ive p r e s e n c e of s c a l e - f o r m i n g 
cons t i tuen t s such as c a l c i u m . The solubi l i ty b a l 
ance is e s t a b l i s h e d by c o n t r o l of pH, a m e a s u r e 
of hydrogen ion concen t r a t ion . 

As a g e n e r a l r u l e , w a t e r s of high r a t i o , 0.9 or 
m o r e , migh t b e c o n s i d e r e d a s r e l a t i v e l y non-
c o r r o s i v e w h e r e a s a r a t io of 0 .9-0 .7 would be 
i n c r e a s i n g l y c o r r o s i v e and a r a t io of 0.6 or l e s s , 
s e v e r e l y c o r r o s i v e . 

D i s so lved oxygen, a gas p r e s e n t in a l l n o r m a l 
r i v e r w a t e r s , i s a c o r r o s i v e agent , and i t s r e 
m o v a l , i f e c o n o m i c a l , would f u r t h e r r e d u c e the 
c o r r o s i v i t y of any w a t e r . 

The p r e s e n c e of c a l c i u m which is an inh ib i to r 
of c o r r o s i o n and i t s so lubi l i ty in a w a t e r of a 
given a lka l in i ty is governed or con t ro l l ed by pH 
a d j u s t m e n t . The c l o s e r c a l c i u m a p p r o a c h e s i t s 
l imi t ed so lubi l i ty , the g r e a t e r inhibi t ion migh t 
be expec ted . 

If a w a t e r a l r e a d y con ta ins m i n e r a l s that in
hibi t c o r r o s i o n , high ve loc i ty i m p r o v e s the inh ib i 
t ion, w h e r e a s i f the w a t e r i s c o r r o s i v e , high 
ve loc i ty i n c r e a s e s i t s c o r r o s i v e n e s s . 

I n c r e a s e i n t e m p e r a t u r e d e c r e a s e s solubi l i ty 
of c a l c i u m in w a t e r of a lka l in i ty above 50-100 ppm. 

Wa te r Qual i ty for I r r i g a t i o n 

The United S ta tes S a l i n i t y L a b o r a t o r y i n 
1954(32) classif ied w a t e r su i t ab i l i t y for i r r i g a t i o n 

p u r p o s e s a c c o r d i n g to four h a z a r d s : sa l in i ty , 
s o d i u m , boron , b i c a r b o n a t e . The sa l in i ty and the 
sod ium h a z a r d s a r e given f i r s t c o n s i d e r a t i o n with 
b o r o n and o the r toxic i n g r e d i e n t s a s con t r ibu t ing 
f a c t o r s . The l imi t ing c o n c e n t r a t i o n s a r e for gen
e r a l gu idance . Effec ts of r a in fa l l and d rough t as 
wel l a s d r a i n a g e , c r o p and m a n a g e m e n t p r a c t i c e s 
a l s o m u s t b e c o n s i d e r e d . 

Sa l in i ty . A w a t e r with to ta l d i s s o l v e d m i n e r a l s 
of l e s s than about 150 p p m can be used for i r r i g a 
t ion for m o s t c r o p s on m o s t so i l s w h e r e a s a w a t e r 
of 1500 p p m to ta l d i s so lved m i n e r a l s i s not s u i t 
ab le for i r r i g a t i o n unde r o r d i n a r y condi t ions . No 
w a t e r r e p o r t e d in th is pub l ica t ion a p p e a r s to c o r 
r e s p o n d to the l a t t e r c l a s s i f i c a t i o n . 

Sod ium. The sod ium a d s o r p t i o n r a t i o i s r e 
po r t ed m o r e s ignif icant for i n t e r p r e t i n g w a t e r 
qua l i ty than p e r cent sod ium s ince i t i s r e l a t e d 
m o r e d i r e c t l y to a d s o r p t i o n of sod ium by the so i l . 
I t can be ca lcu la ted by conver t ing ppm to e p m 
(mi l l i equ iva l en t p e r l i t e r ) and dividing 1.4 e p m 
Na by the s q u a r e root of epm h a r d n e s s . Roughly 
th is is equal to 1.4 (TDM m i n u s H a r d n e s s ) in ppm 
div ided by the s q u a r e roo t of the h a r d n e s s in p p m . 
The low sodium w a t e r s having a r a t io l e s s than 
10 can be used on a l m o s t a l l s o i l s w h e r e a s a v e r y 
high s o d i u m w a t e r with a r a t io g r e a t e r than 26 is 
g e n e r a l l y u n s a t i s f a c t o r y for i r r i g a t i o n . 

B o r o n . The d e g r e e to which bo ron is a h a z a r d 
to p lan t g rowth is dependent on the s ens i t i v i t y of 
v a r i o u s c r o p s . L i m i t s r ang ing f rom exce l l en t t o 
u n su i t ab l e have been p r e p a r e d for s e n s i t i v e , s e m i -
t o l e r a n t and t o l e r a n t c r o p s . The boron content o f 
those s a m p l e s which have b e e n analyzed was 
r a r e l y above 0.3 ppm. 

TABLE 30 

Permissible Limits (ppm) of Boron in Irrigation Waters 

Sensitive Semi-tolerant Tolerant 
Grade Crops Crops Crops 

Excellent 0.00-0.33 0.00-0.67 0.00-1.00 

Good 0.33-0.67 0.67-1.33 1.00-2.00 

Permissible 0.67-1.00 1.33-2.00 2.00-3.00 

Doubtful 1.00-1.25 2.00-2.50 3.00-3.75 

Unsuitable over 1.25 over 2.50 over 3.75 

B i c a r b o n a t e . The effect of b i c a r b o n a t e on 
w a t e r qua l i ty i s l im i t ed t o " r e s i d u a l sod ium c a r 
b o n a t e " o r sod ium a lka l in i ty . T h i s fac tor i s e q u i 
va lent to nega t ive n o n - c a r b o n a t e h a r d n e s s . The 
g r e a t e r the nega t ive n o n - c a r b o n a t e h a r d n e s s , the 
g r e a t e r the t endency for soi l t o b e c o m e a l k a l i n e . 

W a t e r T r e a t m e n t 

Any of the w a t e r s o u r c e s d e s c r i b e d in th i s 
r e p o r t can be t r e a t e d for any p u r p o s e , the cos t 
and a m o r t i z a t i o n be ing the cont ro l l ing economic 
f a c t o r s . No d i s c u s s i o n wi l l be e n t e r e d h e r e on 
l i m i t s and t r e a t m e n t s for v a r i o u s u se s s ince the 
r a n g e i s wide within each p a r t i c u l a r field o r 
i n d u s t r y . 
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R I V E R W A T E R S 

T h e s e d a t a r e p r e s e n t t h e r e s u l t s o f f r o m 5 5 t o 
6 5 s a m p l e s a t e a c h l o c a t i o n c o l l e c t e d a t s c h e d u l e d 
i n t e r v a l s o v e r a p e r i o d o f f ive y e a r s b y t h e U . S . 
G e o l o g i c a l S u r v e y f i e l d e n g i n e e r s w o r k i n g i n 
c o o p e r a t i o n w i t h t h e S t a t e W a t e r S u r v e y . D e t a i l e d 
a n a l y s e s o f t h e s e s a m p l e s a r e p u b l i s h e d i n B u l l e 
t i n 4 5 . ( 3 3 ) 

T h e q u a l i t y o f w a t e r f r o m s t r e a m s i n s o u t h e r n 
I l l i n o i s i s h i g h l y v a r i a b l e a s i s t h e d i s c h a r g e . 
T h i s i s i n c o n t r a s t t o t h e q u a l i t y a n d d i s c h a r g e 
o f s t r e a m s i n n o r t h e r n I l l i n o i s w h e r e t h e r e i s 
g r e a t e r f l o o d p l a i n s t o r a g e a t t i m e s o f f l o o d s a n d 
g r e a t e r g r o u n d - w a t e r c o n t r i b u t i o n d u r i n g l o w 
p r e c i p i t a t i o n p e r i o d s . 

T h e r e i s n o e v i d e n t r e l a t i o n s h i p o f q u a l i t y o f 
w a t e r t o w a t e r s h e d a r e a . 

A s a g e n e r a l r u l e , t h e h i g h e r c o n c e n t r a t i o n o f 
t u r b i d i t y a n d t h e h i g h e r d i s c h a r g e r a t e s a r e c o i n 
c i d e n t , a n d w i t h s i m i l a r f r e q u e n c y , b u t t h e m a g 
n i t u d e o f t u r b i d i t y i s n o t d i r e c t l y r e l a t e d t o t h e 
f low r a t e . 

I n a b r o a d g e n e r a l s e n s e , t h e d i s s o l v e d m i n 
e r a l s a r e o f g r e a t e r c o n c e n t r a t i o n a t l o w f l o w s 
a n d l e s s a t h i g h f l o w s b u t a s w i t h t u r b i d i t y , a 
s p e c i f i c f l o w r a t e d o e s n o t d e n o t e a s p e c i f i c 
c o n c e n t r a t i o n o f d i s s o l v e d m i n e r a l s . 

F o r e a c h o f t h e s a m p l i n g p o i n t s a t a b l e i s 
p r o v i d e d w h i c h i n d i c a t e s t h e c o n c e n t r a t i o n s w h i c h 
a r e e q u a l e d b u t n o t e x c e e d e d f o r 1 0 , 5 0 , a n d 9 0 
p e r c e n t o f t h e s a m p l e s . 

A l s o , t h e f r e q u e n c y o f o c c u r r e n c e o f t e m 
p e r a t u r e s a b o v e 7 0 ° F a n d 8 0 ° F a s w e l l a s b e l o w 
5 0 ° a n d 4 0 ° F a r e r e p o r t e d . 

T A B L E 3 1 

BIG M U D D Y R I V E R A T P L U M F I E L D , I L L I N O I S 

S a m p l e s w e r e c o l l e c t e d a t t h e s t r e a m - g a g i n g 
s t a t i o n l o c a t e d i n t h e N W 1/4 o f S e c t i o n 2 0 , T 7 S , 
R 2 E n e a r P l u m f i e l d . 

Maximum Concentrat ions for 
Indicated Pe r Cent of Samples 

P e r Cent 10 50 90 

Turbidity ppm 30 80 190 

Alkalinity (as CaCO ) ppm 8 33 68 

Hardness (as CaCO ) ppm 60 145 300 

Total Dissolved Minerals ppm 140 300 700 

T h e r e p o r t e d t e m p e r a t u r e w a s o v e r 8 0 ° F f o r 
1 0 p e r c e n t a n d o v e r 7 0 ° F f o r 2 5 p e r c e n t o f t h e 
s a m p l e s . I t w a s b e l o w 5 0 ° F f o r 3 5 p e r c e n t a n d 
b e l o w 4 0 ° F f o r 2 5 p e r c e n t o f t h e s a m p l e s . 

T h e m i n e r a l c o n t e n t a t t h i s s a m p l i n g p o i n t 
a p p e a r s t o b e f a r d i f f e r e n t f r o m t h a t o f o t h e r 
s t r e a m s s a m p l e d i n I l l i n o i s , e x c e p t f o r t h e S a l i n e 
R i v e r a t J u n c t i o n . I t i s n o t o n l y h i g h l y v a r i a b l e 
i n t o t a l d i s s o l v e d m i n e r a l s b u t a l s o i n h a r d n e s s . 
T h e p a r t i c u l a r l y n o t i c e a b l e c h a r a c t e r i s t i c i s t h e 
v e r y l o w p r o p o r t i o n o f a l k a l i n i t y t o t o t a l d i s s o l v e d 
m i n e r a l s . T h e r a n g e o f a l k a l i n i t y i s f a r b e l o w 
t h a t o f o t h e r s t r e a m s . 

I f t h e e q u i v a l e n t s o f s u l f a t e a r e a d d e d t o t h e 
e q u i v a l e n t s o f a l k a l i n i t y , t h e t o t a l s a r e v e r y c l o s e 
t o t h e e q u i v a l e n t s o f h a r d n e s s . T h i s m a y b e a n 
i n d i c a t i o n o f t h e p r e s e n c e o f a c i d m i n e w a s t e o r 
d r a i n a g e i n t h i s w a t e r s h e d d u r i n g t h e p e r i o d o f 
s a m p l e c o l l e c t i o n . A g r e a t v a r i a b i l i t y o f c h l o r i d e 
i s a l s o n o t e d , t h e s a l t c o n t e n t b e i n g r e c o r d e d a s 
h i g h a s 500 p p m ( a s N a C l ) f o r a s a m p l e c o l l e c t e d 
O c t o b e r 2 , 1 9 4 6 . 

T A B L E 3 2 

K A S K A S K I A R I V E R A T N E W A T H E N S , I L L I N O I S 

S a m p l e s w e r e c o l l e c t e d a t t h e s t r e a m - g a g i n g 
s t a t i o n l o c a t e d i n t h e S W 1 /4 o f S e c t i o n 2 8 , T 2 S , 
R 7 W n e a r N e w A t h e n s . 

Maximum Concentrat ions for 
Indicated Pe r Cent of Samples 

P e r Cent 10 50  90 

Turbidity ppm 40 110 450 

Alkalinity (as CaCO3) ppm 45 120 215 

Hardness (as CaCO3) ppm 85 190 300 

Total Dissolved Minera l s ppm 130 290 430 

T h e r e p o r t e d t e m p e r a t u r e w a s o v e r 8 0 ° F f o r 
1 0 p e r c e n t a n d o v e r 7 0 ° F f o r 2 5 p e r c e n t o f t h e 
s a m p l e s . I t w a s b e l o w 5 0 ° F f o r 4 0 p e r c e n t a n d 
b e l o w 4 0 ° F f o r 2 5 p e r c e n t o f t h e s a m p l e s . 

T A B L E 3 3 

L I T T L E W A B A S H R I V E R A T W I L C O X , I L L I N O I S 

S a m p l e s w e r e c o l l e c t e d a t t h e s t r e a m - g a g i n g 
s t a t i o n l o c a t e d i n t h e S E 1/4 o f S e c t i o n 3 , T 2 N , 
R 8 E , n e a r W i l c o x . 

Maximum Concentrat ions for 
Indicated P e r Cent of Samples 

P e r Cent 10 50 90 

Turbidity ppm 10 35 100 

Alkalinity (as CaCO3) ppm . 60 105 195 

Hardness (as CaCO3) ppm 90 175 285 

Total Dissolved Minera l s ppm 170 290 445 

T h e r e p o r t e d t e m p e r a t u r e w a s o v e r 8 0 ° F f o r 
1 0 p e r c e n t a n d o v e r 7 0 ° F f o r 3 0 p e r c e n t o f t h e 
s a m p l e s . I t w a s b e l o w 5 0 ° F f o r 5 5 p e r c e n t a n d 
b e l o w 4 0 ° F f o r 3 0 p e r c e n t o f t h e s a m p l e s . 
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TABLE 34 

MISSISSIPPI RIVER AT T H E B E S , ILLINOIS 

S a m p l e s w e r e co l lec ted a t the s t e a m - g a g i n g 
s ta t ion loca ted in the NW 1/4 of Sec t ion 17, T16S, 
R3W n e a r T h e b e s . 

M a x i m u m C o n c e n t r a t i o n s fo r 
I n d i c a t e d P e r C e n t o f S a m p l e s 

P e r C e n t 10 50 90 

T u r b i d i t y p p m 2 4 5 5 750 

A l k a l i n i t y ( a s C a C O 3 ) p p m 4 5 120 2 1 5 

H a r d n e s s ( a s C a C O 3 ) p p m 8 5 190 300 

T o t a l D i s s o l v e d M i n e r a l s p p m 130 290 430 

The r e p o r t e d t e m p e r a t u r e was o v e r 8 0 ° F for 
10 p e r cent and o v e r 70° F for 40 p e r cent of the 
s a m p l e s . I t was below 50°F for 40 p e r cent and 
below 40°F for l e s s than 10 p e r cent of the 
s a m p l e s . 

TABLE 35 

OHIO RIVER AT METROPOLIS , ILLINOIS 

S a m p l e s w e r e col lec ted a t the s t r e a m - g a g i n g 
s ta t ion loca ted n e a r the c e n t e r of the span on the 
d o w n s t r e a m s ide of the p i e r of the P a d u c a h and 
I l l inois R a i l r o a d b r i d g e a t M e t r o p o l i s . 

M a x i m u m C o n c e n t r a t i o n s l o r 
I n d i c a t e d P e r C e n t o f S a m p l e s 

P e r C e n t 10 50 90 

T u r b i d i t y p p m 7 25 125 

A l k a l i n i t y ( a s C a C O ) p p m 50 70 95 

H a r d n e s s ( a s C a C O ) p p m 90 120 145 

T o t a l D i s s o l v e d M i n e r a l s p p m 125 170 210 

T e m p e r a t u r e w a s n o t r e c o r d e d w i t h s u f f i c i e n t 
f r e q u e n c y t o p r o v i d e a n a d e q u a t e a n a l y s i s . 

T A B L E 3 6 

S A L I N E R I V E R N E A R J U N C T I O N , I L L I N O I S 

S a m p l e s w e r e c o l l e c t e d a t t h e s t r e a m - g a g i n g 
s t a t i o n l o c a t e d i n t h e N E 1 /4 o f S e c t i o n 3 6 , T 9 S , 
R 8 E n e a r J u n c t i o n . 

Maximum Concentrat ions for 
Indicated P e r Cent of Samples 

P e r Cent 10 50 90 

Turbidity ppm 25 55 225 

Alkalinity (as CaCO ) ppm 25 70 150 

Hardness (as CaCO3) ppm 80 270 600 

Total Dissolved Minera ls ppm 150 500 900 

T h e r e p o r t e d t e m p e r a t u r e w a s o v e r 8 0 ° F f o r 
l e s s t h a n 1 0 p e r c e n t a n d o v e r 7 0 ° F f o r 2 5 p e r 
c e n t o f t h e s a m p l e s . I t w a s b e l o w 5 0 ° F f o r 3 5 p e r 
c e n t a n d b e l o w 4 0 ° F f o r 2 0 p e r c e n t o f t h e s a m p l e s . 

T h e q u a l i t y o f w a t e r f r o m t h e S a l i n e R i v e r a t 
J u n c t i o n i s h i g h l y v a r i a b l e a n d t h e p r o p o r t i o n o f 
i o n i c c o m p o n e n t s w a s n o t u n i f o r m t h r o u g h o u t t h e 
r a n g e o f t o t a l d i s s o l v e d m i n e r a l s . T h e m i n e r a l 
c o m p o s i t i o n i s a f f e c t e d b y b a c k w a t e r f r o m t h e 
O h i o R i v e r , b y d r a i n a g e f r o m a c t i v e a n d i n a c t i v e 
c o a l m i n e s a n d s t r i p m i n e s , b y p o s s i b l e b r i n e s 
f r o m o i l f i e l d s , a n d b y f l o w i n g s a l t w e l l s i n t h e 
d r a i n a g e a r e a . T h e m a x i m u m t o t a l d i s s o l v e d 
m i n e r a l s w e r e n o t e d t o b e 1 5 9 2 p p m o n J u n e 2 8 , 
1 9 4 8 . 

T A B L E 3 7 

S K I L L E T F O R K A T W A Y N E C I T Y , I L L I N O I S 

S a m p l e s w e r e c o l l e c t e d a t t h e s t r e a m - g a g i n g 
s t a t i o n l o c a t e d i n t h e S W 1/4 o f S e c t i o n 7 , T 2 S , 
R 6 E , n e a r W a y n e C i t y 

M a x i m u m C o n c e n t r a t i o n s fo r 
I n d i c a t e d P e r C e n t o f S a m p l e s 

P e r C e n t 1 0               5 0     9 0 

T u r b i d i t y p p m 2 0 6 0 260 

A l k a l i n i t y ( a s C a C O 3 ) p p m 1 7 5 8 100 

H a r d n e s s ( a s C a C O 3 ) p p m 6 0 170 2 5 5 

T o t a l D i s s o l v e d M i n e r a l s p p m 110 350 430 

T h e r e p o r t e d t e m p e r a t u r e w a s o v e r 8 0 ° F f o r 
l e s s t h a n 1 0 p e r c e n t a n d o v e r 7 0 ° F f o r 2 0 p e r 
c e n t o f t h e s a m p l e s . I t w a s b e l o w 5 0 ° F f o r 4 0 p e r 
c e n t a n d b e l o w 4 0 ° F f o r 2 5 p e r c e n t o f t h e 
s a m p l e s . 

T A B L E 3 8 

W A B A S H R I V E R A T M T . C A R M E L , I L L I N O I S 

S a m p l e s w e r e c o l l e c t e d a t t h e s t r e a m - g a g i n g 
s t a t i o n l o c a t e d i n S e c t i o n 2 8 , T 1 S , R 1 2 W n e a r 
M t . C a r m e l . 

Maximum Concentrat ions for 
Indicated Pe r Cent of Samples 

P e r Cent 10 50 90 

Turbidity ppm 13 28 300 

Alkalinity (as CaCO ) ppm 125 180 225 

Hardness (as CaCO | ppm 165 245 305 

Total Dissolved Minera l s ppm 220 305 390 

T e m p e r a t u r e w a s n o t r e p o r t e d w i t h s u f f i c i e n t 
f r e q u e n c y t o p r o v i d e a n a d e q u a t e a n a l y s i s . 



TABLE 39 
CRAB ORCHARD LAKE 

S a m p l e s w e r e c o l l e c t e d a t W o l f C r e e k B r i d g e , 
l o c a t e d a t c e n t e r o f w e s t l i n e o f S e c t i o n 2 5 , T 9 S , 
R 1 E , a n d S t a t i o n R 5 , l o c a t e d i n t h e S E 1/4 o f 
S e c t i o n 1 8 , T 9 S , R 1 E . 

Maximum Concentrat ions for 
Indicated Pe r Cent of Samples 

P e r Cent 10 50 90 

WOLF CREEK ROAD BRIDGE 
Turbidity ppm 11 26 50 

Alkalinity (as CaCO3) ppm 22 42 55 

Hardness (as CaCO3) ppm 100 120 140 

Total Dissolved Minera ls ppm 180 210 240 

STATION R5 

Turbidity ppm 5 10 25 

Alkalinity (as CaCO ) ppm 20 35 50 

Hardness (as CaCO3) ppm 82 97 120 

Total Dissolved Minerals ppm 150 165 220 

T h e - s u m o f i r o n a n d m a n g a n e s e w a s n o t e d t o 
b e p r e s e n t i n m o r e t h a n d e s i r a b l e c o n c e n t r a t i o n 
( 0 . 3 p p m ) i n a l l s a m p l e s . 

T h e r e p o r t e d t e m p e r a t u r e a t b o t h s a m p l i n g 
p o i n t s w a s o v e r 8 0 ° F f o r 1 5 p e r c e n t a n d o v e r 
7 0 ° F f o r 3 0 p e r c e n t o f t h e s a m p l e s . I t w a s b e l o w 
5 0 ° F f o r 4 0 p e r c e n t a n d b e l o w 4 0 ° F f o r 2 5 p e r 
c e n t o f t h e s a m p l e s . 

9 1 

T h e m i n e r a l q u a l i t y o f C r a b O r c h a r d L a k e 
w a t e r r e f l e c t s p r i m a r i l y t w o a s p e c t s o f t h e a r e a . 
T h e r e l a t i v e l y l o w c o n c e n t r a t i o n s i n d i c a t e a 
w a t e r s h e d t h a t h a s b e e n h e a v i l y l e a c h e d o f m i n e r 
a l s b y a g e . A s i m i l a r c o n d i t i o n e x i s t s a t L a k e 
G l e n d a l e w h e r e t h e t o t a l d i s s o l v e d m i n e r a l s a r e 
a b o u t 4 0 p p m . S e c o n d l y , b y c o m p a r i s o n w i t h t h e 
q u a l i t y o f s a m p l e s c o l l e c t e d f r o m r i v e r s i n t h i s 
r e p o r t t h e v a r i a b i l i t y i n t h e r a n g e o f t o t a l d i s 
s o l v e d m i n e r a l s i s m u c h l e s s d u e t o s t o r a g e a n d 
b l e n d i n g o f i n f l o w w i t h s t o r e d w a t e r . 

I t w i l l a l s o b e n o t e d t h a t t h e m i n e r a l i z a t i o n i s 
s o m e w h a t g r e a t e r a t t h e e a s t e r n e n d o f t h e l a k e 
a n d t h a t s u c h m i n e r a l i z a t i o n a t t h e w e s t e r n e n d 
w a s a p p r o a c h e d o n l y f o r 3 5 p e r c e n t o f t h e 
s a m p l e s . 

P R E S E N T S U R F A C E W A T E R S U P P L I E S 

T h e r e a r e 3 2 m u n i c i p a l i t i e s s u p p l i e d f r o m 
s t r e a m s o r i m p o u n d i n g r e s e r v o i r s . T a b l e 4 0 
s u m m a r i z e s , t h e d a t a a v a i l a b l e f r o m C i r c u l a r 
N 8 4 6 ( 3 4 ) by t h e I l l i n o i s S t a t e D e p a r t m e n t 
o f P u b l i c H e a l t h o n t h e h a r d n e s s , f l u o r i d e , a n d 
t o t a l d i s s o l v e d m i n e r a l s o f t h e s o u r c e s o f t h e s e 
s u p p l i e s ; t h e t r e a t m e n t p r o v i d e d ; a n d t h e d a i l y 
p u m p a g e . 

G R O U N D - W A T E R Q U A L I T Y 

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 w a t e r f r o m 
6 0 w e l l s a r e l i s t e d i n T a b l e 4 1 . T h e l o c a t i o n o f 
t h e s e w e l l s i s i n d i c a t e d i n F i g u r e 2 8 i n t h e 
G r o u n d W a t e r s e c t i o n o f t h i s r e p o r t . A s a g e n e r a l 
r u l e , t h e w e l l w a t e r s a r e h a r d w i t h n o t a b l e e x 
c e p t i o n s a t E n f i e l d 4 8 a n d O m a h a 1 4 w h e r e l o w 
c a p a c i t y s a n d s t o n e w e l l s p r o v i d e sof t w a t e r 
c h a r a c t e r i z e d b y v i r t u a l a b s e n c e o f s u l f a t e a n d 
a p p r e c i a b l e s o d i u m c h l o r i d e a n d s o d i u m b i c a r 
b o n a t e . 



T A B L E 40 

SUMMARY OF PUBLIC WATER S U P P L I E S USING SURFACE WATER IN 

THE 17 SOUTHERNMOST COUNTIES (34) 
Un t r ea t ed 

Av. * Av. * H a r d n e s s 

P o p u l a  O w n e r 
Date 
in

T r e a t m e n t S to rage 
1000 

P u m p a g e 
1000 

to ta l 
m i n e r a l 

PPm Av. * 
P o p u l a  O w n e r 

Date 
in c a p . 

S to rage 
1000 

P u m p a g e 
1000 

to ta l 
m i n e r a l f luor ide 

Munic ipa l i ty County t ion sh ip s t a l l e d Source Kind m g d ga ls gpd ppm To ta l N o n - c a r b . ppm 

Benton F r a n k l i n 7 , 8 4 8 M 1911 I br Big Muddy R. PC1 1.0 350 730 162 81 41 0. 1 

C a i r o A lexande r 12, 123 P r 1887 Ohio R. PC1 3 .0 325 3000 193 119 57 0. 2 

C a r b o n d a l e J a c k s o n 10 ,921 M 1897 C r a b O r c h a r d 
I P y l e s F o r k 

PC1FA 3. 1 2500 1400 168 84 31 0. 1 

C a r m i White 5 ,574 M 1894 L i t t l e Wabash R. PC1 2 . 5 2 362 300 279 153 52 0. 2 

C a r r i e r Mi l l s Saline 2 ,252 M 1938 C South F o r k Saline R. PC1 0. 14 80 65 418 181 154 0. 3 

C a r t e r v i l l e Wi l l i amson 2 ,716 M 1924 I H u r r i c a n e C r . PC1 1.0 163 175 175 116 92 0 .0 

C h e s t e r Randolph 5 ,389 M 1902 M i s s i s s i p p i R. PSC1FA 2 . 0 200 350 261 115 0 0. 2 

C h r i s t o p h e r F r a n k l i n 3 , 5 4 5 M 1916 I B r a n d y C r . PC1 0. 78 203 400 228 95 67 0. 2 

Cou l t e rv i l l e Randolph 1,160 M 1942 I trib. Mud C r . PC1 0. 14 60 70 77 58 24 0 . 3 

Du Quoin P e r r y 7 ,147 M 1898 I R e e s e C r . PC1 1.5 378 800 110 67 37 0 . 3 

E l d o r a d o Saline 4 , 5 0 0 P r 1920 I Wolf C r . PC1 0. 32 179 .4 240 115 54 14 0 . 3 

E lkv i l l e J a c k s o n 934 M 1937 Ha l l i dayboro Lake PC1 0 . 2 2 90 55 155 104 66 0 . 2 

E v a n s v i l l e Randolph 821 M 1943 K a s k a s kia R. PC1 0. 13 7 1 . 8 40 212 155 65 0. 2' 

G a l a t i a Saline 933 M 1937 C D r y Run C r . PC1 0. 14 90 40 401 170 135 0 . 3 

Golconda P o p e 1,066 M 1935 Ohio R. PC1 0. 17 98 75 239 155 57 -



H a r r i s b u r g Sal ine 10 ,999 M 1901 I Middle F o r k Sal ine R PC1 0 . 9 286 825 243 142 66 0 . 2 

H e r r i n Wi l l i amson 9 , 3 3 1 M 1911 I H u r r i c a n e C r . 
I Wolf C r . 

PC1 2 . 0 735 875 154 73 41 0. 3 

Johns ton Ci ty Wi l l i ams on 4 , 4 2 9 M 1908 I Lake C r . PC1 1.0 235 100 186 76 43 0. 1 

M a r i o n W i l l i a m s o n 10 ,459 M 1904 I b r C r a b O r c h a r d PC1 1.16 900 625 254 122 84 0 . 2 

Mc L e a n s b o r o H a m i l t o n 3 ,008 M 1900 I b r Big C r . PC1 0 . 4 530 225 103 49 16 0 . 2 

Mount V e r n o n J e f f e r s o n 15 ,600 P r 1891 I C a s e y F o r k PSC1 1.5 7 6 8 . 6 1500 255 138 86 0. 3 

M u r p h y s b o r o J a c k s o n 9 , 2 4 1 P r 1889 Big Muddy R. PSC1 2 . 0 380 375 336 233 186 0. 2 

N o r r i s Ci ty White 1,370 M 1937 I Indian C r . PC1 0. 11 70 70 161 97 44 0. 2 

P i n c k n e y v i l l e P e r r y 3 ,299 M 1883 C Beaucoup C r . PC1 1.0 235 250 226 150 84 0. 1 

R o s i c l a r e H a r d i n 2 ,086 M 1935 Ohio R. PC1 0 . 4 154 150 214 133 78 0 . 4 

Royal ton F r a n k l i n 1,506 P r 1926 C Big Muddy R. PC1 0 . 5 150 150 225 110 77 0 . 3 

S e s s e r F r a n k l i n 2 ,096 M 1924 I Sandusky C r . F A 1.0 144 250 148 77 52 0. 3 

S p a r t a Randolph 3 ,576 M 1889 I br M a r y s R. FA- 0 . 8 3 248 193 324 261 80 0 . 3 

Thebes A lexande r 541 M 1929 M i s s i s s i p p i R. PC1 0 . 7 2 110 20 293 187 47 0. 1 

Vienna J o h n s o n 1,085 M 1937 I Mc C o r k l e C r . PC1 0 . 3 2 101.5 60 126 98 38 0. 5 

W e s t F r a n k f o r t F r a n k l i n 1 1 , 3 8 4 M 1917 I T i l l ey C r . PC1 2 . 0 560 700 124 57 42 0. 2 

Z e i g l e r F r a n k l i n 2 , 5 1 6 M 1903 I t r i b . Big Muddy R. PC1 0 . 5 200 150 354 113 80 0. 3 

* Average of samples submitted to Illinois Department of Public Health, Division of Sanitary Engineering 

Ownership Source Treatment 
M - Municipal I - Impounding reservoir P - Purification 
Pr - Private C - Channel dam                     Cl     - Chlorination 

br - Branch   FA  - Fluoride added 
S - Softened 



T A B L E 41 

GROUND WATER - C H E M I C A L CHARACTERISTICS 

R e s u l t s i n P a r t s p e r Mil l ion (ppm) 

Fe Mn NH4 Na Ca Mg SiO2 F NO3 Cl SO4 (as CaCO3) pH CO2 ºF 

49917 1 R 0.02 101.0 13 184 505 
75998 2 R 0. 1 0.0 0.5 86 36 14 10 1. 1 30 164 150 364 
76116 3 U 0.3 0.0 2.3 38 66 31 8 1. 1 13 1 340 293 355 
80344 4 U 0. 1 0.0 200 78 131 14 128.5 133 280 588 734 1273 
83755 5 R 0.5 0.0 0.0 23 56 14 12 1.8 47 9 174 200 298 
88826 6 U 4.0 8 190 138 239 
93784 7 R 6.0 12 11 3 74 102 73 207 
93785 8 R 6.0 34 7 4 54 172 113 260 
98221 9 U 2.4 0.2 0.2 23 150 63 23 0.9 131 117 378 634 731 6.8 50 
100768 10 R 0.3 19 171 309 
102153 11 U 0.6 7 178 193 235 7.4 59.4 
102160 12 U 0.3 84 21 1 254 298 328 7.2 55.0 
103558 13 R 3.1 17 140 238 330 510 65.0 
106470 14 R 0.5 0.0 3.6 275 14 10 15 Tr. 117 2 516 76 751 7.7 53.0 
108601 15 R 2.1 0. 1 0.7 17 142 42 17 1.0 9 167 380 525 617 60. 1 
110635 16 R 103 29 1. 6 1.3 116 150 196 379 
113261 17 R Cl 1.0 Tr. 0.2 35 48 13 14 0. 5 0. 1 55 15 156 173 278 7.7 62.0 
113262 18 R 0.1 Tr. 0.3 47 38 11 12 0. 9 Tr. 65 14 136 139 269 7. 5 63. 5 
113289 19 U 0.4 0. 1 Tr. 3 67 9 15 0. 3 Tr. 4 22 184 204 238 60.0 
113290 20 U 0.3 Tr. Tr. 4 67 7 15 0. 3 Tr. 5 19 176 195 235 60.0 
113337 21 R 0.5 Tr. 0.2 31 40 12 14 0. 3 Tr. 52 14 128 150 7. 7 6 
113348 22 R IZC1 0.6 0.0 Tr. 28 98 19 25 0. 1 11.2 67 18 264 326 432 6.5 205 58.0 
113371 23 R 0.4 0. 1 Tr. 28 88 5 17 0. 1 10. 7 13 10 264 242 331 7.2 58.7 
113372 24 R IZ 0. 1 0.0 Tr. 18 69 7 17 0. 1 2.4 9 44 180 202 295 6.6 111 58.0 
113381 25 R IZC1 0.1 Tr. Tr. 26 104 8 18 0. 1 21.5 28 37 256 293 389 7.2 40 59.5 
113441 26 R Cl 0.1 0.0 Tr. 5 84 8 27 0. 2 3.9 6 15 224 241 277 7. 2 36 53.5 



113565 27 U 2.3 0.1 0. 1 5 86 36 28 0. 1 0. 1 3 12 358 364 375 7. 1 75 52.2 
113566 28 U 2.6 0. 3 Tr. 6 82 25 24 0. 1 0.4 4 32 284 309 335 7. 15 
113567 29 U 3.7 0. 1 2.8 33 72 29 18 0. 1 0. 1 7 0 368 298 384 7.4 36 59.3 
113695 30 R 0.7 Tr. N 0.6 53 49 15 14 0. 1 0. 5 25 14 252 186 313 7.5 19 63.2 
113696 31 R Cl 0.4 Tr. 0.6 44 52 13 14 0. 1 0. 1 12 10 252 183 291 7. 5 19 63.0 
113726 32 R 0.1 Tr. 0.6 57 48 14 15 0. 1 0. 1 22 ,13 256 176 342 7. 5 20 59.0 
113728 33 R 0.3 Tr. 0.4 40 60 15 14 0. 1 0. 1 18 18 256 213 322 7.2 39 61.3 
113826 34 U 21.5 0.3 Tr. 9 119 33 66 0. 1 10. 1 13 0 440 433 497 6.8 171 57.5 
113844 35 R 0.7 0.2 Tr. 35 98 48 16 0. 1 2.0 7 137 368 444 580 7. 1 72 57. 5 
114102 36 IZC1 0.2 0.3 10 380 52 410 7.9 11 60.0 
114103 37 IC1 0.1           0.2 7 360 375 374 7. 3 47 52.7 
114104 38 1.9 5 280 118 329 7.2 49 46.8 
114107 39 0.06 0.3 30 26 77 163 9.6 0 59.0 
114109 40 IZ 0.1 74 0.2 5 440 66 462 7. 1 86 57.0 
114110 41 0. 1 Tr. 0. 1 83 352 132 614 7.6 25 55.0 
114144 42 R 1.1 0. 1 0. 1 51 153 78 39 0. 1 0. 1 12 262 524 703 903 7.0 129 57. 5 
114785 43 IZC1 Tr. 0.2 14 380 221 541 7.8 15 58.7 
118526 44 R 5.1 34 1810 244 1872 3048 
118845 45 IZ 0.5 0.0 0.8 130 46 23 18 0.0 0. 2 76 0 388 209 528 
118846 46 U 0.5 0.3 Tr. 93 22 18 0.0 0.9 10 48 256 322 354 
119222 47 R 0.2 0.0 0.3 18 75 24 15 0. 1 0.0  6 17 300 286 353 
119223 48 R 0.7 0.0 0.0 20 72 23 13 0. 1 1.3 7 52 252 274 327 
119224 49 R 0.2 0.0 0. 1 55 99 34 16 0. 1 8.0 22 165 296 385 602 
119510* 50 R 0.2 0.5 493 4 1 13 3.0 0.4 149 2 876 16 1206 60.8 
124098 51 R 5.0 67 19 18 2 242 247 276 50.0 
125368 52 U 0.9 0. 1 0.0 12 99 30 17 0. 1 0. 2 17 62 308 371 418 
126019 53 U 0.1 Tr. 0.0 25 104 11 23 0.0 7.8 8 46 292 304 408 58.0 
130662 54 R 1.3 3 256 252 280 7. 1 50 59.8 
131145 55 R 2.0 0.2 0.0 6 316 270 380 59.0 
132201 56 U 2.6 0.2 Tr. 14 23 8 27 0. 1 3.0 10 75 28 91 170 58.0 
132770 57 U 23.5 0.7 Tr. 8 35 20 11 0.6 0.0 4 174 -84** 169 277 58.2 
136707 58 U 0.8 0.1 0.8 5 236 240 309 
137687 59 U 0.2 0.2 0.2 0. 1 9 26 188 200 236 
138667 60 R 8.5 0.2 12 252 268 320 
140826 61 U 26.0 0.2 0.7 9 296 296 320 
140960 62 u 5.4 0. 1 0. 2 8 324 332 365 
141692 63 u 2.8 0.3 1.6 9 432 324 437 58.0 
142388 64 u 5.8 0.2 0. 1 8 86 24 26 0.2 0. 7 4 10 316 314 3 54 

Key: U unconsolidated mater ia ls above bedrock Z zeolite (base-exchange) softening ** acidic 
R rock                                     Cl chlorination 
I iron removal * methane present 
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