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l. Introduction

In 1998,the Kansas Department of Agriculture, Division of Water Resources (RIDAR)

formed a groupvith local stakeholders in the Upper Arkansas River subliasigh the

Subbasin Water Resourceabgement Program (SWRMPThe primary areas of focus for this
subbasin program were the ditch service areas located in northeastern Kearny and northwestern
Finney Counties and the stretch of the alluvial corridor from the Kansas/Colorado Stateline

( A Stl a teastdo)the Ford/Edwards County lirferogram ativities includecollection of

streamflow and groundwater level measurements, thus allowing a better understanding of the
streamaquifer interaction between the groundwater system and the Arkanvggais Ri

The Upper Arkansasubbasin has an area of approximageg03,00Qacres, includingll or
parts ofeleven (1) counties includingsreeley Hamilton, Wichita, Kearny, Gran§cott,
Finney, Haskell,Gray, Hodgemarand FordFigurel). The Upper Arkansas River subbasin
extends from th&tatdine near CoolidgeKansaseast to the eastern Ford Coulitye. The
Middle Arkansas subbasin neighbors the Upper Arkangatsasin to the east.

Most of the Upper Arkansas subbasitisfander the local jurisdiction of the Southwest Kansas
Groundwater Management Distridb. 3 (GMD No. 3) while a small portion is within the
Western Kansas Groundwater Management Didthict (GMD No. 1)and areas outsidd a
Groundwater Managementd$dict are under the jurisdictiaf the KDA-DWR.

The climate is semiarid witlong-term' average annualrecipitation ranging from6.33inches

at Syracuse, Kansas20.90inches at Dodge Cityepresentin@ 5inch precipitation variation
from one sidef the basin to the otheiTherange ofannual precipitatiom this subbasin over

the period of recorgaries from 8 inches to 30 inchellost of the precipitation occufseom

May throughAugust as the result of thunderstorni$he primary source of siace water is
generated in Coloradend subject to the climatic variations of snowfall and precipitation in that
portion of the Arkansas River Basin

Most irrigationis from theOgallalaHigh Plainsand alluvialaquifess, butthere are alseix
irrigation ditchesthatdivert surface water from the Arkansas River from3ktegelineeast to
Garden City. Thesurfacewater used byhese irrigation ditcheis monitoredby a compact
between Colorado and Kansakhere are additional surface water rights betw&arden City
and the eastern boundary of the subbasin.

An Intensive Groundater Use Control ArelGUCA) has beeln place along the entire alluvial
corridorsince 198QFigurel). The IGUCA was the result of requestBID No. 3to review
information suggestinthat the rate of withdrawal of groundwater egaabr exceedetherate

of rechargecausing excessive groundwater decliaed that conditions existed that required
regulation in the public interesProvisions of te IGUCA restrict both new and change

! Based on qualified precipitation data from the High Plains Regional @i@enter
(http://www.hprcc.unl.ediridex.php. The average annual precipitation for period of 1948 to 2006 was determined
for Syracuse (54 years used) and Dodge City (56 years used).



applications, set wettonstruction requirements to prevent leakage between the alluvial and
OgallalaHigh Plainsaquifers, require flow meter installaticetc?
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Figure 1: Upper Arkansas River Subbasin

The subbasin lies in the High Plains physiographic region and the dominant economies are
agriculture and oil and natural gas production (US Dept of Agricyliilge3. Alluvial

groundvater depletion related to diversitor pumping,phreatphytes andwater quality

degradation of alluvial groumehter from surface water flows of the Arkansas River are currently
the major water issues facing the subbasin (Whittemore, 20@0help understand these issues,

the Kansas Geological Survey is coastinga steady state modir Southwest Kansas

Groundwater Managementd$diict No.3. The focus of thenodel is to learn more about aquifer
storage and change through time within the Upper Arkansas subbasin. The projected completion
date for the modes in 2010.

This report will provide information related to precipitation, surface water flows, groundwater
levelsand water uséor the most recent period where there is completeatatprovides a
comparson of the recent data historical data

2 More information about the Arkansas River IGUCA is available at
http://www.ksda.gov/appropriation/content/291
® Phreatophytes ameeprooted plants (typically trees) that obtain water from the water table.



http://www.ksda.gov/appropriation/content/291

|1. Precipitation

Precipitation in the Upper Arkansas River subbasin averages 19.66 (imchper year based on
five precipitation stationsFigure2 shows the annuaiariation inprecipitation. This chart was
derived fromNational Climatic Data Center (NCDC) stations located at: Syracuse in Hamilton
County, two stations in Garden City in Finney County, Cimarrdaray County and Bellefont
in Ford County The datavasdownloaded then averaged to create the following clid.
highest precipitation occurred in 1951 with 30i@5and the lowest precipitation occurred in
1956 with 8.32 in. Thevide variability in precipitation is typical od continental climate.
Precipitation was above average in 2005 and 2006was jusbelow average in 2007 at 19.51
in. Annual precipitation data for these NCI» currently availabléhrough2007. Figure3
charts the mliminaryaverage monthly precipitation for 2008. The highest precipitation was
seen in Octber with 5.35 in. and the lowest precipitation was in March with 0.18 in. of
precipitation. The overall average rainfall in 2008 for the Upper Ark subbasijustagove
average at 19.73 in.
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Figure 2: NCDC Annual AveragePrecipitation in Upper Arkansas Subbasin1939-2007
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Figure 3. Monthly Average Precipitation in Upper Arkansas Subbasin for 208

I1'l. Surface Water

Theflow in the Upper ArkansaRiver isinfluencedby the operations @&n interstateompact
between Colorado and Kanqagi ¢ o m p @nder tbe}ompact some arface wateinflows are
stored in John Martin Reservoir, located approximately 90 miles west of the Stateline, near
Lamar, Wloradofor use inKansas.Waterreleases are coordinateith KDA-DWR and the
Associated Ditches.

In Colorado, there are tributaries below John Martin Reservoir that contribute to surface water
flows, along with irrigation return flows. In Kansas, there is only one tributary, Mulberry Creek
which enters the kkansas River near Dodge City in Ford County.

Streanflow decreasgin theUpperArkansas River from west to easthe stream segment from
the Statelineto Garden City is a losing stretch due to seepage to the alluvial aquifer system,
evapotranspiratigrgroundwater pumping and surface water diversiémem Garden City to
the eastern boundary of the Upper @mkasubbasinthisis also a losing reach due to a lack of
streamflows from above Garden City, very limited local inflows, and groundwater pgmpi
River water is a primary source of recharge to the alluvial aquifer system.

TheUSGSgages at Garden City and Dodge City show long periods @bw. Generallyonly
high flows resuinhg from flood conditiongpass Garden City but these events aiegixely rare
Minimal Desirable Streamflow (MDS) is not established at any of the gages in the Upper
Arkansas River subbasin.



There aresix USGS streamflovgagesites along the Upper Arkans@srser, as well as four
USGS measuring stations on the six atign ditches Thestreamflow measuremesites begin
at theStateline and continue downstream to Dodge City, Ka(fSgsire4). In addition to the
six river gages currently inse along the Upper Arkansas Rivéere have beasther river
gageausedin the pas{Tablel). On occasionstaff from KDA-DWR makesstreamflow
measurements at various locations in the subbasin

Table 1: List of gages past and present in the Upper Arkasas River valley
Gage location Dates measured
Arkansas River near Coolidge May 1903 to October 1903
March 1921 to May 1921
October 1950 to present

Arkansas River at Syracuse August 1902 to September 1906
October 1920 to present
Arkansas Riveat Kendall April 1979 to September 1982

1987i May 2000
June 2000 to present

Arkansas River below Amazon April 1977 to September 1982
diversion
Arkansas River at Lakin April 1978 to September 1982
Arkansas River at Deerfield 19871 September 1998
October 1998 to present
Arkansas River at Garden City June 1922 to June 1970
19807 1986
October 1986 to present
Arkansas River at Dodge City October 1902 to September 1906
September 1944 to present
Mulberry Creek near Dodge City March 1968 & September 1990

In analyzing streamflow from 1903 to presemtly the streamflow at Coolidg8yracuse
Deerfield, Kendall, Garden City and Dodge Ggyncluded(Figure4). Figure5 charts the
annual streamflow at each of the six USGS stream gd@est. the period of record, the average
annual streamflow at Syracuse (198)7) was286.65cfs, Coolidge (1952007) was21509

cfs, Deerfield (1992007) was123.52cfs, Kendall (198a1982; 20012007) was104.2cfs,
Garden City (1923969; 19872007) 174.29cfs, and Dodge City (196B8906; 19452006) was
126.73cfs.

During the 1996 average annuatreamflow at Syracuse wad62.67cfs, Coolidge wa837.91

cfs, Garden City wa$74.80cfs and Dodge City was recordifg.96cfs. The Kendall and

Deerfield gages were not in operation in the 1990s. From 2000 1o i2Ofenerabages

recorded streamflows lower than the period of recarth the exception of Kendall which was
slightly aboe the period of recordSyracuse recordeth annual averageom 2062007 of

138.16cfs, Coolidge wad49.38cfs, Deerfield wa$8.10cfs, Kendall(no record in 2000jvas
105.6c¢fs, Garden City wa82.57cfs and Dodge City wad.22cfs. As previously nad, there

were long periods of time when the flow at the Garden City and Dodge City gages was zero, but
the annual averages above zero retleeteffects oshortdurationflows associated with high
magnitude precipitation events.



Figure6 represents thpreliminarystreanflow in 2008 Dodge City did not have amgcorded
flow in 2007 and no data wasirrentlyavailable for 2008 Garden Citynad some occurrences of
minimal flows during 208, due to localized runoff event&lows atCoolidge, Syracuse and
Kendallare similar due in large part to the operation of the irrigation ditdbesrfield is further
downstream and had a more varidiev, with periods of no flow in parts of MarcApril, June
and July Syracuse, Deerfi@, and Kendall flows were all affected by ice in all or part of
December 2008For 2008 therewerea total 0f100,293acrefeet of flow recorded at the
Stateline. This compares to a Stateline flow183,437 acre feet in 2007n 203,
approximately55,500acrefeet werereleased fronstorage accounts in John Martin Reservoir
for delivery to Kansas. The six irrigation ditches diverted approximdteB23acrefeetin
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Figure 4: USGS Streamgagesitesalong the Upper Akansas River valley
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Figure 5: Streamflow at the Upper Arkansas USGS Gag stations 19032007




Upper Arkansas Streamflow 2008
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V. Groundwater

The Kansas Geological Survey (KGS) dhd KDA-DWR cooperativelyneasure groundwater
levels in the Upper Arkansas Subbasin. There are a total gfré0@dwatemvellsin the
alluvial, the OgallalaHigh Plains and Dakota aquifeused forthis analysigFigure7). The
Subbasin Water Resource Management Program meageites the winter, spring and fall

Figure 7: Upper Arkansas River Subbasin Monitoring Wells

Ongoingobservation of water levels is critical to understanding fluctuatibat may occuover
time. Historical records from observation wells can provide a hydrologic outlook on the long
term stability or decline in an areRumping from the Ogallaleligh Plainsaquifer creates a
strongly downward hydraulic gradienttine ayuifer, but the leaky aquitafdbovelimits affects
onthe alluvial aquifer.

* An aquitardis alayer of low permeability materiahat restricts the flow afroundwatefrom one aquifer to
another.

11



