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I. Introduction  
The Pawnee-Buckner subbasin is located in south-central and south-western Kansas and includes 

portions of Scott, Edwards, Finney, Ford, Gray, Hodgeman, Lane, Ness, Pawnee and Rush 

counties.  The watershed encompasses approximately 2,701 square miles or 1,728,776 acres.  

The subbasin lies in two Groundwater Management Districts (GMDs).  The Pawnee River 

alluvium in Pawnee County is located in Big Bend GMD #5.  Gray and Ford counties and part of 

Finney County are located in the Southwest Kansas GMD #3 (Figure 1).  The rest of the 

subbasin is not within a GMD. 

 
Figure 1: Pawnee-Buckner Subbasin 

 

Three aquifer systems exist in the subbasin: alluvial, Dakota and Ogallala-High 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 138 feet in 

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 part of Hodgeman 

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. 
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The Ogallala aquifer is present in the western portion of the subbasin.  The Ogallala recharges 

and releases more slowly than the alluvial aquifer.  A portion of the Ogallala aquifer known as 

ñthe Ogallala subunitò is located in south central Hodgeman County between Buckner and 

Sawlog Creeks.  The 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 local stakeholders submitted recommendations for long-term 

management strategies for the alluvial valley to the chief engineer in February 2000.  The 

committee recommendations included dividing the subbasin into ten hydrologic subunits to 

address water level declines during drought conditions.  The management program required 

amending the current Pawnee Valley IGUCA order to implement the strategies recommended to 

the chief engineer.  Figure 2 uses the ten hydrologic subunits proposed by Subbasin Water 

Resource Management Program.   

 

These management strategies and a report by SWRMP on proposed subunits are available on 

KDA-DWR website at http://www.ksda.gov/subbasin/. 

 

 
Figure 2: Pawnee-Buckner Hydrologic Subunits 

http://www.ksda.gov/subbasin/
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II. Precipitation  
Precipitation in the Pawnee-Buckner subbasin averages 22.73 inches (in.) per year based on five 

precipitation stations (historically there were three different stations at Jetmore).  Figure 3 shows 

the annual variation in precipitation.  This chart was derived from the National Climatic Data 

Center (NCDC) stations located in Jetmore (3 stations) in Hodgeman County and Larned and 

Burdett in Pawnee County.  The data was downloaded 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 total occurred in 1993 with over 35 in.  The 1990s had several years of above 

average precipitation.  Annual precipitation data for these NCDC stations is currently available 

through 2007.  After two dry years, 2002 and 2003, the subbasin has had above average 

precipitation 2004-2007.   

 

 
Figure 3: Average precipitation for the Pawnee-Buckner Subbasin 1939-2007 

 

Figure 4 shows the 2008 monthly precipitation.  This chart averages three stations, Jetmore, 

Burdett and Larned.  (Larned only had information for January ï May.)  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 1.68 in. below the annual average. 
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Figure 4: Monthly average precipitation for 2008 

III. Surface Water  
The three major stream systems in the subbasin are the Pawnee River, Buckner Creek and 

Sawlog Creek.  The Pawnee River flows from west to east through Finney, Hodgeman, Ness and 

Pawnee counties and continues until it reaches its confluence with the Arkansas River near 

Larned, Kansas.  Buckner and Sawlog Creeks originate in the southwestern portion of the 

subbasin in Hodgeman County.  Sawlog Creek joins Buckner Creek in the eastern part of 

Hodgeman County.  Buckner Creek then flows northeast until it reaches its confluence with the 

Pawnee River near the Pawnee-Hodgeman County line.   

 

There are three USGS stream gaging stations in the subbasin: the Rozel gage on the Pawnee 

River, the Buckner Creek gage at Burdett and the Pawnee River gage at Burdett (Figure 5).  

Figure 6 charts the average annual streamflow for each gage and Figure 7 charts the daily 

streamflow for all three gages in 2008.  The Burdett gage on Buckner Creek has a record that 

extends from 1982 to 2007.  The average recorded streamflow was 10.42 cfs.  The Rozel gage is 

missing one year of record in 1927, but otherwise has the longest record in the subbasin (1925-

2007).  The average recorded streamflow for Rozel was 58.74 cfs.  The Burdett gage on the 

Pawnee River has a record that extends from 1982 to 2007.  The average recorded streamflow 

for the Burdett gage is 10.11 cfs.   

 

Both streamflow gages at Burdett maintained higher flows during the 1990s with Buckner Creek 

at 17.80 cfs and Pawnee River at 17.84 cfs.  The Rozel gage averaged 44.55 cfs.  Streamflows 

were lower from 2000-2007 averaging 15.67 cfs at Rozel, 6.97 cfs at Burdett on Pawnee River 

and 8.04 cfs at Burdett on Buckner Creek (Figure 6). 
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The average streamflow for all three gages is higher in 2007 than in 2006.  In 2008, the subbasin 

had a few high flow events.  The largest event was May 7 ï May 18.  The Rozel gage on Pawnee 

River reached 1560 cfs.  The subbasin received the most precipitation in October.  This impacted 

the higher streamflow in mid to late-October (Figure 7).  

 
Figure 5: Pawnee-Buckner Subbasin USGS Streamflow Gages 


