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l. Introduction

The Pawneduckner subbasin is located in sogtmtraland southwesternKansas and includes
portions of Scott, Edwards, Finney, Ford, Gray, Hodgeman, Lane, Ness, Pawnee and Rush
counties. The watershed encompasses approximately 2,u@desdles or 1,728,776 acres.

The subbasin lies in two Groundwater Management Districts (GMDs). The Pawnee River
alluviumin Pawnee Countig located in Big Bend GMD #5. Gray and Ford countres zart of
Finney County are located in the Southwest Kansas GM(Pi§8rel). The rest of the

subbasin is not within a GMD.
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Figure 1. PawneeBuckner Subbasin

Three aquifer systems &xiin the subbasin: alluvial, Dakota and Ogalldlgh Plains. The

Pawnee River Valley alluvium varies in width from three miles in parts of Pawnee County to two
miles in Hodgeman and Ness counties. The alluvium thickness ranges from 65 feet to ih38 feet
Pawnee County and a maximum of 100 feet in Hodgeman and Ness counties.

The Dakota aquifer is both unconfined and confined in the subbasin. The confined Dakota
aquifer is located across the subbasin, whereas the unconfined is in the eastern pgemaHod
County and continues into Pawnee County. The alluvial and Dakota aquifers are hydraulically
connected in areas where the Dakota is unconfined. The Dakota discharges to both Buckner and
Sawlog Creeks in southern Hodgeman County.



The Ogallala aquifeis present in the western portion of the subbagime Ogallala recharges

and releases more slowly than the alluvial aquifer. A portion of the Ogallala aquifer known as
fi te Ogallala suburdtis located in south central Hodgeman County between Buckder a
Sawlog CreeksThe Ogallala subunit is one of the few significant areas of the Ogallala aquifer
not located within a GMD.

In order to address the supply and use of water resources in the subbasin, a working group was
formed in 1994.A committee of lgal stakeholders submitted recommendations for-teng
management strategies for the alluvial valley to the chief enginéebruary 2000 The

committee recommendations included dividing the subbasin into ten hydrologic subunits to
address water levekeclines during drought condition¥he managemernprogramrequired

amending the current Pawnee Valley IGUCA order to implement the strategies recommended to
the chief engineerFigure2 uses théen hydrologic subunifsroposé by Subbasin Water

Resource Management Program

These management strategiesl a report by SWRMP on proposed subuari¢savailable on
KDA-DWR website ahttp://www.ksda.gov/subbasin/
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Figure 2: PawneeBuckner Hydrologic Subunits


http://www.ksda.gov/subbasin/

ll. Precipitation

Precipitation in the Pawndguckner subbasin averagesZ2inches(in.) per year based on five
precipitation stationghistorically there were three different stations at Jetmdfgure3 shows
the annual variation in precipitatiohis chart was derived from tidational Climatic Data
Center (NCDC) stations locatéu Jetmorg3 stationsjn Hodgeman County and Larned and
Burdett in Pawnee Countylhe catawasdownloaded then averaged to create the following
chart. The chart shows that portions of the 1950s were a substantially dry period. Since the
1950s other years have had low precipitation but not at the same magnitude. The highest
precipitation étal occurred in 1993 with over 35 in. The 1990s had several years of above
average precipitation. Annual precipitation data for these NCDC stationgéstly available
through 2007 After two dry years, 2002 and 2003, the subbasin has had aboageaver
precipitation 2004007.
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Figure 3: Average preciptation for the PawneeBuckner Subbasin 19392007

Figure4 shows the 2008 monthly precipitation. This chart averages threansialemore,

Burdett and Larned. (Larned only had information for Januduay.) October had the largest
amount of precipitation with 5.82 in while December had the least at only 0.05 in. The average
precipitation was 21.05 in. This total is 1.68below the annual average.
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Figure 4: Monthly average precipitation for 2008

[1l. Surface Water

The three major stream systems in the subbasin are the Pawnee River, Buckner Creek and
Sawlog Creek. The Pawnee River flows from westast through Finney, Hodgeman, Nassd
Pawneeounties an@ontinuesuntil it reachests confluencewith the Arkansas River near
Larned, Kansas. Buckner and Sawlog Creeks originate in the southwestern portion of the
subbasin in Hodgeman Count8awbg Creek joins Buckner Creek in the eastern part of
Hodgeman County. Buckner Creek then flows northeast until it redstoesmfluencewith the
Pawnee River near the Pawrdedgeman County line.

There are three USGS stream gaging stations in the Sobibee Rozel gage on the Pawnee
River,the BucknelCreek gagat Burdett and the Pawnee Rigargeat Burdett(Figureb).
Figure6 chars the average annual streamflow for each gagd-igure? charts the daily
streanflow for all three gages in 2008 he Burdetigageon Buckner Creek has a record that
extends from 1982 to 2007. The averegmordedstreamflow was 10.42 cfsSTheRozelgageis
missing one year of record 927, butotherwise has the longest record in the subld825
2007) The averageecordedstreamflowfor Rozelwas 58.%4 cfs. The Burdetgageon the
Pawnee River has a record that extends from 1982 to Z0@¥ averageecordedstreamflow
for the Burcbtt gages 10.11 cfs.

Both streamflow gages at Burdett maintained higher flows during the 1990s with Buckner Creek
at 17.80 cfs and Pawn&verat 17.84 cfs. The Rozel gage averaged 44.558tfeamflows

were lower from 200007 averaging 167 cfs at Rozel, 6.97 cfs at Burdett on PawR&eer

and 8.04 cfs at Burdett on Buckner CréEilgure6).



The average streamflow for all three gages is higher in 2007 than in RORB08, he subbasin
hada fewhigh flow events. Te largest event waday 71 May 18 TheRozelgageon Pawnee

Riverreachedl560cfs. The subbasin received the most precipitation in October. This impacted
the higher streamflow in mid to lat@ctober(Figure?).

Figure 5: PawneeBuckner Subbasin USGS Streamflow Gages



