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Arkansas River Stream-Aquifer Study—Kinsley to Great Bend Reach:

First progress report
Marios Sophocleous
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Open-file Report 90-55
December 1990

Arkansas River Stream-Aquifer Study, KWO Contract No. 91

The following presents a brief summary of activities to date related to the above-mentioned project:

1.

Bedrock and predevelopment water level data for the Kinsley to Great Bend reach of the
Arkansas River were compiled in separate files to be used in the planned numerical simulation
model of the reach. A comprehensive bedrock and predevelopment water level data base and
maps of the Great Bend Prairie region has been prepared earlier this year, and a copy of the

relevant report with maps is being mailed to you separately.

. A soils map of the Arkansas River Valley from Kinsley to Great Bend has been constructed

and the hydrologic properties of the different soils has been compiled.

. Water level maps of the Great Bend aquifer for various years have been analyzed for the

purpose of delineating groundwater flow lines for possible selection of one boundary flow
line separating the Arkansas River Valley system from the Great Bend aquifer proper. The
recently released report on the Rattlesnake Creek watershed (KGS Groundwater Series 11,

1990) was also consulted for this purpose, especially with regards to the surface watershed

boundary.

. Based on superpositon/overlaying items 1 through 3 above, the southeast boundary of the

Arkansas River Valley system was separated from the rest of the Great Bend aquifer on a

geohydrolé gically sound basis. The northwest boundary separation presented no significant



problems because the valley is mostly bounded by Lower Cretaceous (Dakota) strata and
clayey soils in that direction. The northeast and southwest end boundaries were cut along
appropriate iso-water level contours near Kinsley and Great Bend, respectively. A tentative
map of the Great Bend region outlining the study area is enclosed. The major soil
boundaries, the south—east flow line boundary, the northwest "no flow" boundary, and the

NE and SW end "constant head" boundaries are shown on the map.

. All current water rights for the whole Great Bend region were obtained on tape from the
Division of Water Resources (DWR/KSBA), compiled, processed and displayed on the

enclosed map. Separate files of wells in the Kinsley to Great Bend reach are being compiled.

. All current and historic streamflow data for all the area streamgaging stations, including
Kinsley, Great Bend and (near) Larned have been obtained, compiled and displayed on yearly
and monthly bases using the recently acquired QUATTRO PRO spreadsheet and graphics PC
package. I am enclosing graphs of the entire available record of monthly streamflow
hydrographs for the three above-mentioned gaging stations as well as graphs of monthly
streamflow differences between Great Bend and Kinsley and Great Bend and [Kinsley and
Lamed]. Please note that the frequency of streamflow losses from Kinsley to Great Bend

increases significantly after the early sixties.



Annual Flow Rate (cfs)

1600

S PTq o 8 U

1200

1000_ ...........................................

800

600

400

200
J

1940

1850

| l |
19860 1970
Time (year)

{ —— Kinsley Station j

1990




Monthly Flow Rate (cfs)

5000+

[Arkansas Riverj

7000

6000

4000+

3000+

2000+

1000

i, L WA

st L

0
1940

T

1T T

T
1945

T

]
1950

T

T
1955

11T 1T 1717 17 1T1 1

1960 1 965 1 970 1 975
Time (year)

[ — Kinsley Station }

T Fl 1
1980

985

1990




Monthly Flow Rate (cfs)

[Arkansas River]

I

A

O
1940

L P

T 1
1945

T
195

T
0

T

T 1
1955

1 I LI

L T
1965 197

Time (year)

T T 1
1960

{ — Kinsley Station J

0

T T

UL
1975

LI

T 1 T1
1980

]

=T
1985

)|
T

l
1990




Annual Flow Rate (cfs)

_ 1200

1600

1400

O S P

1000

800

600

T T I l I l
1950 1960 1970 1980 1990

Time (year)

{ ——— Larned Station J




5000

Monthly Flow Rate (cfs)

[Pawnee River]

7000

6000

4000

3000

2000+

1000+

JU\J\“JL\A k A J\.AJ
T 1

T IITI

TTT T T
1850 1 955 1 960 1 965

Time (year)

Y
{ —— Larned Station J

[ bl I

5
1 970 1975

1 980

1 985

1690




[Pawne;z River]

Monthly Flow Rate (cfs)

Jqu L\ / )A m 1. An A A
rrrrrrirrrTrrrirrerirrrrtrerirTrrrirT it rTTrT
1855 1860 1965 1970 1975 1980 1985 1990

Time (year)

— Larned Station }




Annual Flow Rate (cfs)

1200

1600

1400+

S PR PR

']OOO_ ........ Y e

T PN .

|
1940 1950

i T i 1 i j
1960 1970 1980 1990
Time (year)

— Great Bend Station




5000+

Monthly Flow Rate (cfs)

[Arkansas River]

7000

6000

4000
3000

2000

1000

A

I

Ot TTT 71
1940 1945

T

T T
1950

I

[ T IR

T T 1T T T T T T T 1 17 L L T TT T 1T 1
1955 1860 1965 1970 1975 19880 1985 1980

Time (year)

[— Great Bend Station }




Annual Flow Rate (cfs)

Great Bend(cfs)-Kinsley(cfs)

1600

4 4OQ oo —— S %

- " 200 . .............................................................

2 10]0]0 ] FTS———— S ............................................................. ......................

800 é ............................................... ?mmmmwmwwwmmmwmmmé .................

600

400+

200

-200 I i i I | ; i T
1940 1950 1960 1970 1980 1990
Time (year)




Great Bend(cfs)-Kinsley(cfs)

800

/- 0
00
/l >
—
/lO
& s,
//l o]
/ -
e
>
g \\..ww.“m...\ e -
\_ WM..\.” 0208 /l v
TR /lm
>www‘,.§‘ e}
4 ~—
7 //M-
P <& /|
N /15
©
o)
~—
/_l
| O
&
wa \ ‘....u\u..xko.w...w\x \..th\ % A2 /Hal.
G PAERRe |
.&s.. .««W‘).\ i /]5
)
2 /Ig
¥ \b.\\\\t\\o...\\.....\&\\ 5 —
. - {BN
3 R RS pRE R it (@]
3
T R T SRR |
N\ / -
<
®)]
I [ 110 T -
O O O 0 O O O 0 0 o o O o O
19] o wun O mn o u O 5 o 5 O w O 10 n O
~ I~ O © N 00 < < « ™ QY] (G o — ! -

(s10) e mo|4 [enuuy

Time (year)




Monthly Flow Rate (cfs)

[Great Bend - Kinsley]

1945

1950

1955

1960 1985 1970 1975

Time (year)

71980

1085




Annual Flow Rate (cfs)

Great Bend - (Kinsley + Larned)

P P S PUURR FOTR PPN J

i . *r
1960 1970
Time (year)

1980 1890




Great Bend - (Kinsley + Larned)

e
wm\m\ “W\A\m\

ARt

\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\

7

TEHN AL AL AL S, \\\\\

f
1950

NN

400+

360

320

W,

|

[ I
@] )
< O
QV N

-40

f [
O ®)]
© QA
~ —

280

(sj0) |rey Mo|4 |enuuy

Time (year)




Monthly Flow Rate (cfs)

[Great Bend - (Kinsley + Larned)J

1 945

1950

LR I H A i | TR ] i
1955 1960 1985 | 1970 1975 1980

Time (year)

1985




