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HYDROLOGIC RESPONSES TO CHANGES IN BASIN 
 
• Ground-water levels have declined along the Upper Arkansas River 

corridor in southwest Kansas in response to consumptive pumping 
from the alluvial and High Plains aquifers.   

• Water-level declines in the alluvial aquifer cause Arkansas River 
water to seep into the aquifer rather than flowing downstream.  Only 
very high flows from Colorado can pass through southwestern 
Kansas to reach the Middle Arkansas subbasin. 

• Water-level declines along the river valley have produced a 
downward hydraulic gradient that results in ground-water flow from 
the alluvial aquifer to the underlying High Plains aquifer. 

• Regional water-level declines have produced a ground-water ridge 
along the river corridor such that ground-water flow is changing from 
a west to east direction during predevelopment time towards north 
and south directions away from the river valley. 
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WATER-QUALITY RESPONSES TO CHANGES IN BASIN 
 
• Ground water in the alluvial aquifer has become saline because 

Arkansas River water, which is saline during both low and high flows, 
seeps into the aquifer.  The dissolved solids concentration in the 
ground water is greatest in Hamilton and Kearny counties and 
decreases in a downstream direction. 

• Ground water in the High Plains aquifer underlying the river valley 
has become saline due to downward flow of water from the overlying 
alluvial aquifer.  

• Ground water in the High Plains aquifer underlying the area irrigated 
with diverted Arkansas River water has become saline due to 
downward seepage of water from the irrigated fields.  Recycling of 
the saline ground water pumped from the High Plains aquifer for 
irrigation is increasing the water salinity.   

• Saline ground water in the High Plains aquifer is flowing outwards 
from the Arkansas River valley.  The outward flow rate is greatest in 
Kearny, Finney, and Gray counties. 
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From Kansas Geological Survey Open-File Report 2002-25D: www.kgs.ku.edu/HighPlains/OHP/2002_25D.pdf



From Kansas Geological Survey Open-File Report 2002-25D: www.kgs.ku.edu/HighPlains/OHP/2002_25D.pdf
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Location of the High Plains and alluvial aquifers in the area 
of the upper Arkansas River corridor
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Profile of the High Plains and alluvial aquifers al ong the Arkansas River

Each column represents the sediment recorded during  drilling of a well
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Hydrographs for wells north of the Arkansas River i n 
eastern Kearny County near the Finney County line.

      Wells in the
High Plains aquifer

19
60

19
65

19
70

19
75

19
80

19
85

19
90

19
95

20
00

20
05

-140

-120

-100

-80

-60

-40

-20

0

20

40

G
ro

u
n

d
-w

at
er

 le
ve

l r
el

at
iv

e 
to

 A
rk

an
sa

s 
R

iv
er

, f
t  

 

Kansas Geological Survey



Wells in alluvial aquifer

Wells in 
High Plains

aquifer

19
60

19
65

19
70

19
75

19
80

19
85

19
90

19
95

20
00

20
05

-180

-160

-140

-120

-100

-80

-60

-40

-20

0

20

40
G

ro
u

n
d

-w
at

er
 le

ve
l r

el
at

iv
e 

to
 A

rk
an

sa
s 

R
iv

er
, f

ee
t

River level

Hydrographs for wells 
south of the Arkansas 
River in eastern Kearny 
County near the Finney 
County line
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North-south cross section of 
ground-water levels across 
the Arkansas River corridor 
in eastern Kearny County 
near the Finney County line
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Annual flow of the Arkansas River in southwest Kansas
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Water quality of the Arkansas River at the Colorado -Kansas state line
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Sulfate Concentration in Ground Water in the Alluvial Aquifer 
in the Upper Arkansas River Corridor, Southwest Kansas



Sulfate Concentration in Ground Water in the High Plains Aquifer
in the Upper Arkansas River Corridor, Southwest Kansas



Sulfate Concentration in Ground Water in the High Plains Aquifer
in the Upper Arkansas River Corridor in Southwest Kansas

Data are for samples 
collected prior to 2000 



Ground-Water Flow Simulations 
Upper Arkansas River Corridor Study 

 
Particle paths during flow of ground water that 

show direction and distance of ground-water flow 
and movement of dissolved conservative  

constituents under different conditions 
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Location of regional model of upper Arkansas River corridor
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Particle flow paths for predevelopment (1940) steady-state simulation 
with particle origins in model cells along the Arkansas River
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Particle flow paths for 40-year simulation of average 1990s water-use 
conditions with particle origins in model cells along the Arkansas River
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Comparison of particle flow paths for simulations based on 1990s
water-use (red lines) and constant 1990s water levels (orange lines).
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Particle paths (red lines) for simulation based on 1990s water use.
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Predicted migration of saline ground-water in the H igh Plains 
aquifer along the Arkansas River corridor in 2040 b ased on 

average 1990’s water use

Hamilton Kearny

Finney

Gray

Haskell

Hodgeman

Ford

From Kansas Geological Survey Open-File Report 2002-30: www.kgs.ku.edu/HighPlains/OHP/2002_30.pdf



HYDROLOGIC AND SALINITY RESPONSES TO FUTURE 
CHANGES IN THE ARKANSAS RIVER CORRIDOR 

 
• Ground-water levels will continue to decline along the Upper 

Arkansas River corridor in southwest Kansas unless there are 
substantial reductions in consumptive pumping.   

• Continuing water-level declines will increase the rate of Arkansas 
River water loss into the alluvial aquifer and underlying High Plains 
aquifer.  This will decrease the river flow reaching the Middle 
Arkansas subbasin for a similar, past high flow from Colorado.  More 
saline water from the Arkansas River will enter the alluvial and High 
Plains aquifers. 

• Continuing water-level declines will increase the slopes of the ground-
water ridge along the river corridor such that ground-water flow 
directions will continue to shift to directions away from the river.  This 
will increase the flow rate of saline water in the High Plains aquifer 
outwards from the river valley.  
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Web sites – Home pages 
 
 

High Plains/Ogallala Aquifer Information 
http://www.kgs.ku.edu/HighPlains/index.htm  

 
 

Upper Arkansas River Corridor Study 
www.kgs.ku.edu/Hydro/UARC/index.html  
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