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l. Introduction

The High Plains aquifer underlies about 174,000 square miles of the central UnitechSteges
Great Plain®ast of the Rocky Mountains. The aquifer underlies pwsta eight states

including South Dakota, Wyoming, Nebraska, Colorado, Kansas, Oklahoma, New Mexico and
Texas Figure2). The High Plains aquifer is the most abundant source of water in the region,
which leads the economy of theea to depend upon it for irrigated agriculture. The volume of
water in the High Plains aquifer in 2000 was about 2,980 millionfaetewhich ranged from

40 million acrefeet in New Mexico to about 2,000 million adeet in Nebraska (McGuire et al.,
2003;Figurel).
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Figure 1: Water in storage in the Ogallala-High Plains aquifer, 2000, by state

The Ogallala Formation is the principal geologic unit in the High Plains aquifer, and it accounts
for approximately 134,000 square miles of the High Plains aquifer. Groundwater flow is
generally from west to east, at an average rate of approximately 1 foot per day, and discharges
naturally to streams and springs and through atmospheric evapotranspitastiomnated

recharge rates vary from 0.024 inches per year in part of Texas to 6 inches per year in south
central Kansas.

The area is characterized as fnbetsuehemda semia
environment 0 ( Lohma recgipitatioh h@eases eadthara acrossithe area| pr
from 14 inchesn the westo about 30 inches in eastern Nebraska. Severgypercent of

precipitation falls as rain during the growing season (Ap8eptember) as localized

thunderstorms. Persistentnals and high summer temperatures cause high evaporation rates.

The mean annuglan evaporation ranges from approximately 60 inches in northern Nebraska

and southern South Dakota to about 105 inches in western Texas and southeastern New Mexico.
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This report focuses guart of the QyallalaHigh Plains aquifer investernKansas outside of
Northwest Kansas Groundwater Management Risido. 4 (GMD #), Western Kansas
Groundwater Management District No. 1 (GMD #1), and Southwestern Kansas Groundwater
Management District No. 3 (GMD #3). Thgsats of the aquifer arknown agifringe areaso
beause they are generally locatadthe edge of the aquifethere there is marginal saturated
thickness Along theeastern edgeof the fringe areahe aquifer tapers ara some locations
terminates in outflow seeps to small streaffise most extensiviginge area is in northwest
KansagqFigures 5, 1Q)

ll. Precipitation

Precipitation imorthwest Kansaaverages 2Q7 inches(in.) per year based ofb precipitation
stationsfrom 12 counties Figure3 shows the annual variatiom precipitation. This chart was
derived from National Climatic Data Center (NCDC) staditotated in the following 12
countiesCheyenne, Rawlins, Decatur, Norton, Sherman, Thomas, Sheridan, Graham, Wallace,
Logan Goveand Trego countiesThe data islownloaded for each station and then averaged to
create the following chart. The chart shows that there have been a number of years in which
precipitation was below 1iB. per year.In contrast there are a number of years that precipitation
has been geger than 25n. per year.Annual pgecipitation data for these NCDsZations is

currently available through 200&urrently, only 32 precipitation stations are active and used
for the 2007 chartFrom January 2007 througbctober2007, the average preaiation for
northwest Kansas was 17.46, which suggest that the 2007 annual averagas on track tde
belowthelong-termannualaveragainless substantial precipitation was received in November
and Decembe(fFigure4).
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Figure 4: Average Monthly Precipitation, Jan 2007Oct 2007.




l1l. Surface Water

There ardour tributariesn the northwesKansasOgallak-High Plainsfringe area (outside

GMD #4) that have historical U.S. Geological Survey (USGS) gage data available: South Fork
Republican River, Beaver Creek, Sappa Creek and Prairie Dog (Eigake5). All four

tributaries ardocated in portions of Cheyenne, Rawlins, Decatur, Norton and Phillips Counties.
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Figure 5: USGS Streamflow gages in the Northwest Kansas Ogallatdigh Plains Fringe



South Fork Republican River USGS Gage Near Benkelman NE
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Figure 6: Streamflow for South Fork Republican River near Benkelman, NE 1938007

The section of the South Fork Republican River from the GMDoundary to the Kansas
Nebraska state line south of Benkelman, Nebr@Sigre5) is of interstate significance becsai

this gagas used for Republican River Compact accountibge to its proximity, hte USGS

gage near Benkelmanasso useful for examining discharge from the northwest Kansas Ogallala
fringe. The 1938 to 2007 annual mean data at this gage disigysfigant decrease in
streamflowover time(Figure6). Thelongtermaverage streamflow is 36.75 cfs. The last time

the annual average streamflow was over 36.75 cfs was in 1981 when it averaged 38 cfs.
annual average glamflow at the Benkelman gage has been near zero for the past several years.
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Figure 7: Streamflow for Beaver Creek at Ludelland Cedar Bluffs 19302007



The Ludell gage is locateabout 5 miles downstream of the confluencehefitlorth and South
Forks of Beaver Creek at Atwoaahd has a record dating back to 1930. Cedar 8haffe is
locateda little over one mile before the Beaver crosses ovestdie lineo Nebraska. Ihas a
record dating back th947. Over the perioaf record the average streamflow at Ceslaiffs
was11.65cfs andl1.02cfs at Ludell The highest averagearlystreamflowon Beaver Creek
was recordeatthe Cedar Bluffsgagein 1951at 113 ¢s (Figure7). Both streamflow gges had
decreasingtreamflows averagin@.57 cfsat Ludell and).18cfs atCedar Bluffsfrom 2000
2007
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Figure 8: Streamflow for Sappa Creekat Lyle, Achilles and Oberlin 1930-2007

The Achilles gage is locatemh the South Rt Sappa near where baseflow typically begind

has a record dating back186Q The Oberlin gage was located a few miles downstream of the
confluence of the North and South Forks of Sappa Creek. It has a measurement record from
19302007 as it was dpped off the USGS network in 2Q0The Lyle gage is locataxh the

KS-NE state lineand has a record dating backl@6 Over the period of record the average
streamflow at Achilles wa2.95cfs, 13.23cfs at Oberlin, an@.15cfs at Lyle The highest
average yearly streamflow was recordethatOberlingagein 1951at 87 cfs (Figure8). All
threegages hadecreasingtreamflows averagin@.16cfs atAchilles, 0.44cfs atOberlin, and
3.22cfs at Lylefrom 20062007.
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Prairie Dog Creek Streamflow
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Figure 9: Streamflow for Prairie Dog Creek near Woodruff 19362007

The Sebelius gage is locatagproximately 5 miles upstream of the upper end of Keith Sebelius
Reservoirand has a record dating backi@63 The Woodruff gage iwcatednear the KSNE

state lineand has a record dating backi@B3Q Over the period of record the average stream
flow at Sebelius wa8.09cfs and24.61cfs at Woodruff The highest average yearly streamflow
on Prairie Dog Creek was recorded at\tYheodruff gage in1951at213cfs (Figure9). Both
streamflow gages had decreasing streamflows averd@digfs atSebeliusand5.28cfs at
Woodrufffrom 20062007.

V. Groundwater

The OgallalaHigh Plainsfringe area has few mdtoring wells with historical data. The historic
fringe water level data is statistically inadequate to be applied to a section level apptoakh
is needed for adequate data to evaluate the hydrologic conditioas effort to improvéhe
water level data coveragehe SibbasinWaterResourceManagemenProgram(SWRMP)added
nearly 100 wells to the annual monitoring networkanthwest Kansam January 2004Figure
10). A few of these wells are in areas that have 008rféet of saturated thicknesghich is
uncommon to tis area

The SWRMP measures water levels in the Ogahhdsh Plains fringe aresathroughout western
Kansas There ar®2 wells measured annually. SWRMP collects additional water level
measuremesttri-annually, in the winter, spring and falDnly winter (December, January and
February) measurements are used for the monitoring well water level charts, since those
measurements are considered to be the least influenced by groundwater pufigpingl1 to

11



Figure24 chart groundwater levels all fringe monitoring wells (legal descriptions are available
in the appendix) and the fiwgear rolling averages. Theakis is labeled depth below land
suface (DBLS) with units in feet (ft).

Ogallala Fringe Monitoring Wells
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Figure 10: Monitoring wells in the fringe of the Ogallala-High Plains project area
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Rawlins County Ogallala Wells
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Figure 11: Annually Measured Ogallala-High Plains Wells in the Fringe Area ofRawlins County (19662008
Rawlins County has both alluvial and Ogali&legh Plains monitoring wellsThere are thremonitoring wellsin the OgallalaHigh
Plains Thesewells have datheginning inthe196Gs. The water levelexhibitan averagenet ncrease 05.45ft (Figurell) over the
period of record Since 1960, KGS31 hamatincrease of 7.0&&. The five-year rolling average hdmsen stable over the past decade
with minorincreassin 2007 and 2008
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Rawlins County Alluvial Wells
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Figure 12: Annually Measured Alluvial Wells in the Fringe Area of Rawlins County (19662008
Rawlins County haginealluvial wells measured annually along Beaver and Sappa Créédts located in the alluvium along
Beaver and Sappa Creflictuate over time and do not have a pronounced long term rising or decliningfigue: {2). The five
year rolling average hateadilydeclined about 5 ft since 2000. RA10 has the longest record dating back to 1960atdiewels
have increased and declined in that time perRA10 exhibited a net decline @f43 ft since 1960.
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Figure 13: Annually Measured Ogallala-High Plains Wells in the Fringe Area of Decatur County (19652008
Decatur Canty has a number of wells where measurements begin in 1965. Eleven monitoring wells have been Elarted3n
Ogallala wells in Decatur County show an average 6.88tfhcrease The five-year rolling average showsatincreasg0.44 ft)in

water levels since 1987.
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Decatur County Alluvial Wells
Solomon and Beaver
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Figure 14: Annually Measured Alluvial Wells in the Fringe Area of Decatur County, Upper North Solomon and Beaver CreeK1960-2008
NOTE: The 5-year rolling average is for all thealluvial wells in Decatur County
Decatur County has five alluvial monitoring wellBC01 and DCO02 are in theoperSolomon alluvium. Both wells are higher than
their first measurement in 1965. The other thwe#ls are in the Beaver Creek alluviurBoth DC06 and DC08 haveetdeclines of
11.39ft and 15.51t respectively. DC04 sawrgetincrease of 4.5 (Figurel4) since 1966

16



Decatur County Alluvial Wells
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Figure 15: Annually Measured Alluvial Wells in the Fringe Area of Decatur County, Prairie Dog Creek (19602008)
NOTE: The 5-year rolling average is for all the alluvial wells in Decatur County

Decatur County hafve alluvial monitoring wellsin Prairie Dog Creek alluviumOnly DC12 has had netdecline(6.93 f) since ts
inception The other four wells have maintained water levels over time with-grontincreases and decrea@égurel5). The five

year rolling averagevason a downward trenfitom 2001 to 20(B.
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Decatur County Alluvial Wells
Sappa Creek
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Figure 16: Annually Measured Alluvial Wells in the Fringe Area of Decatur County, Sappa Creek (196Q008)
NOTE: The 5-year rolling average is for all the alluvial wells in Decatur County
Sappa Creek has seven monitoring wells in Decatur County. Filie s€ven monitoring wellsave had nedeclines over the period

of record,with DC31declinng 6.93ft and DC19 declining 9.23.ftDC32 and DC33 hadetincreases of 5.8ft and 1.78 ft
respectivelyFigurel18).
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Norton County Alluvial and Ogallala Wells
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Figure 17: Annually Measured Wells in the Fringe Area of Norton County (19822008
Norton County has a total of eight monitoring wells, two alluvial and six OgalNil®2 has the longest record beginning in 1982,
while other wells were added the network beginning in 198@&\l wells shownetincreass overthe period of recordqgurel7).
Theaveragenetincrease for thenonitoringwells was 5.03 ft.The fiveyear rolling average had an increase in water |ledigimg the
late-1990sand hagemained nearly constasince 2000.
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Figure 18 Annually Measured Wells in the Fringe Area of Graham County (19532008
Graham County has four Ogallala monitoring wells. Measurements begin foothiheawells in 1979. GH 02 was added to the
network in 1992.GH16 had a net decline of 1.51 ft. The other three wells have net incf@akE3 at3.56 ft, GHO2 at 9.68 ft and
GHO7 at 4.54 ft]Figurel18). The five-year rollng average hagmained fairly consistesince 1996.

20



Figure 19: Stockton Field Office Wells and an Annually Measured Well with Historical Data for the Fringe Area of Trego County (1952008
Trego County has a total of twelwsonitoring wells. KGS44 has a record dating back to 1968 and is located in the alluvium of Big
Creek. TR14 and TR190gallala wellswere first measured in 1960, but were not measured again until 2004 and 2005, respectively.
The rest of the wells wereot added to the network until 2004 and are located in the Ogall@&44showed anetincrease of 5.42

ft while theOgallala wells shova netaveragancrease of 1.13 feeSince 2004, all Ogallala wells hadecrease 1.31 ftin water
levels Figurel9).
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