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Ground-Water Availability

For many years, the Great Plains aquifer system in Kansas has been
acknowledged as an important source of water for domestic and stock use.
As the demand for water has increased, the aquifer system also has become
an important source of supply for municipal, industrial, and irrigation use

structed and developed in nearby areas may vield only about 500 gal/min from
the same interval in the aquifer system (Lobmeyer and Weakly, 1979). Also,
the largest yields may be from the upper aquifer unit at one location and from
the lower aquifer unit at another location.

Examination of drillers’ records suggests that well yields probably are related
to the thickness of the sandstone, the percentage of silt and clay included, and
the degree of cementation. Sustained well yields (or a continued source of water)
may be dependent on the areal extent and the interconnection of the principal
sandstone units. Similarly, the interference among wells during pumping may

Relation to Other Aquifer Systems
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Previous studies in Kansas suggest that recharge to the Great Plains aquifer
system may occur in areas that directly underlie the High Plains aquifer system
and that underlie the intervening Great Plains confining system. An investigation
in southwestern Kansas (Gutentag and others, 1981) defined areas where the

—
! ’ Ak Great Plains aquifer system subcrops beneath thick, saturated deposits of the
; (( : JACKSON ['L ———— e ...._J\ throughout the ?utcrop and.the subcrop areas \A{her.e water quality is adequate'. indicate the relative degree of interconnection and confinement within that High Plains aquifer system (fig. 1). Evidence of significant recharge reportedly
i < 1 *‘? Where th.e aquifer system is more deeply buried in northwestern Kansas, it specific producing zone in the aquifer system. is shown by the occurrence of freshwater of calcium bicarbonate type that has
} \ SRS ! i ‘ ! gtelnlfrauy lfi unt;seql‘becalfsi e t\:v oy bettel'r ql.xality : atefr ca;r . iva;l[at;ie B been contributed from the overlying High Plains aquifer system (Kume, 1984).
L shafower depths. 7o maintain irrigation supplies in parts of Grant, Morton, 2 : Model studies during the CMRASA also indicate that the small amounts of water
. RILEY rg\ ! | i \ and Stanton Counties, many wells obtain their water from the Great Plains POtentlometrlC Surface [0.01 (ft %/s) /mi?] leaking through a very large area of the Great Plains confining
! \ ! ‘ 1 LEAVENWORTH t‘ aquifer system to supplement yields from shallower aquifer systems (Gutentag system probably contribute significant amounts of recharge (Helgesen and others,
l - -a‘g, L—- ~—-————w—j JEFFERSON ‘ r- i and others, 1981). . . Potentiometric heads in the Great Plains aquifer system may differ significantly in press).
!.— —“: o -~ A TS ‘ | S~ in a broad banf:l alerg the. eastern and the southerr.l margins of the aquifer with well depth and from one site to another. Water may be present in many Unpublished data from the Kansas Department of Health and Environment
i ! A5 T -~y ] ! fl 2 system, many reSI.dems obtain from 10 to 100 gal/min ﬁ?m well.s that were different horizons, and the degree of confinement may differ from one zone (W.R. Bryson, written commun., 1985) indicate an area in the central part
B ""'{ r < f i WYANDOTTE i completed in relanYely s?hallow sandstone‘ of the Great Plains aquifer syste.m. to another. Correlation of potentiometric heads among wells in different zones of the State where the westward-dipping Cedar Hills Sandstone (Permian age)
39°‘—17 ! L —— i H , e, ! ‘ P S— : S_ome wells, especially in north.eastern Finney and northern Ford Counties, was not possible. About 1,100 of the approximately 1,200 water-level records subcrops beneath the Great Plains aquifer system (fig. 8). Data from drill-stem
l | - l SHAWNEE =r NN 5 39° vield from 1,000 to 2,200 gal/min from the §an.dstone (Lobmeyfar and Weakly, of Great Plains aquifer system wells are for wells in the upper aquifer unit. For test records from brine-disposal wells in that area indicated that the potentiometric
! t_‘ i ‘ ! NS i 1979; Gutent.ag and.others, 1981). The ma)opty of wells that yield wa.ter fro?n this reason, a generalized map (fig. 7) showing the altitiude of the potentiometric head in the Cedar Hills Sandstone was sufficient to cause an upward move-
L GEARY i ! U\-JT ‘ fhe Grea’f F.'lams a.quxfer R Probal.)ly obtain it from the upper aquifer un}t. surface of the Great Plains aquifer system was based principally on data from ment of fluid into the lower aquifer unit. A study by Swineford and Williams
: l WABAUNSEE I 1 : The confining unit com.monly yields little or no 'water to wells throughout its the upper aquifer unit. (1945) compared the chemical analyses of samples from different formations
l i ‘ ! DOUGLAS l JOHNSON i extent but locally may ylel'd from 10 to 50 gal/ iy (Bayne and other§, 1971). Altitude of the potentiometric surface ranges from about 3,500 ft above sea in Russell County. This comparison showed that ground water from the Permian
L—"""" e i ' F - wells are completed in ﬂ:‘e lower aquifer unit only; although estimates of level in the southwestern part of the study area to about 1,200 ft above sea rocks probably moved upward through the overlying lower aquifer unit and
: i l i = yleld have not been made IT] DN parFs of K'ansas, Fader and others (19.64) level in the outcrop area to the east. Potentiometric heads commonly are into the bottom of the upper aquifer unit.
' ‘ " ‘i estimated that the lower aquifer unit might yield as much as 500 gal/min. sufficient to cause water to rise in the well and to flow at the surface in some
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CHEMIC AL QU ALITY was (.195?:1.bed bél I;?de; anl:l Sftullken (1978). In the 1b:‘:md along the eastferrl Nor.th am.i west from the marginal areas, a transitional zone of predominantly greatly from those in the upper aquifer unit. In the same manner, differences 1,710 - e water-quality data from Swineford and
inz'argu;lr,] ltl}f prlo i de th at t }? reshwater reflects local recharge from preczpl- sodium blcarbona.te type water occurs in the aquifer system. In this transitional in the chemical quality of water between the lower aquifer unit (Cheyenne ’ Williams (1945) 1,000 — — Bayne, C K., Franks, P.C., and Ives, William, Jr., 1971, Geology and ground- Merriam, D.F., 1957, Preliminary regional structure contour map on top of
OF W ATER ation tha as. ga ed through the weathered and fra\.cture‘d rocks to' the. aquifer zone, the predominant type of water probably results partly from ion exchange Sandstone) and the upper aquifer unit may increase as flow between the o water resources of Ellsworth County, central Kansas: Kansas Geological the Dakota formation (Cretaceous) in Kansas: Kansas Geological Survey
sys'tem where it is at or near land surface. The gradational increases in dissolved and partly from mixing of the recharged calcium bicarbonate water with the aquifer units is more restricted. . Calcium = Survey Bulletin 201, 84 p. Oil and Gas Investigations 15, 1 sheet, scale 1:633,600.
. . . - ' solids toward the.north and. the \{vest probal?ly reflect .::1 mixing of.the fresh- sodium chloride water of the deeper parts of the aquifer system. In a comparison of dissolved-solids concentrations in water from wells in ; . n—:' 900 |— | Fader, S W Gutentag: E.D., Lobmeyer, D.H., and Meyer, W.R., 1964, 1963, The geologic history of Kansas: Kansas Geological Survey
: The chemical quaht.y of water in the.Great Plains aquifer systerr} gener?lly water recharge with very mineralized water in the aquifer system in an area Locally, movement of water into the Great Plains aquifer system from southwestern Kansas, Kume (1984) reported a median value of 500 mg/L % Magnesium o G e;)hs‘adr;),logy of Grant and Stanton Counties, Kansas: Kansas Geological Bulletin 162, 317 p.
;)s related tt:) thfa quantltg‘/ and the quality of recharge and to the mt‘erz.;\ctlon that lacks freshwater recharge. overlying and underlying units substantially has affected the chemical com- for 5 wells in the lower aquifer unit (Cheyenne Sandstone) and 390 mg/L e . BN 2 Survey Bulletin 168, 147 p. Spinazola, J.M., Hansen, C.V., Underwood, E.J., Kenny, J.F., and Wolf,
etvyfeen chemical co.nstltuents of the rock and the ground water within the position of water in the aquifer system. Small areas of principally calcium sulfate for 21 wells in the upper aquifer unit (Dakota Formation). The type of water ﬁ . Scrliom and polestnm z Fader, S.W., and Stullken, L.E., 1978, Geohydrology of the Great Bend R.J., 1987, Index to selected machine-readable geohydrologic data for
PR er;ystem = adjacen-t systen:l's. s i W ater Types }Nater in the northeastern part result from an increased dissolution of gypsum in both aquifer units was similar, but the concentrations of sodium, bicarbonate, = »‘ | =2 e e N Pre;irie so’uth-central Kansas: Kansas Geological Survey Irrigation Series Precambrian through Cretaceous rocks in Kansas: U.S. Geological Survey
In. this report, water is ClasSlfl_ed_ by type aC_COYde to the principal in the Kiowa Shale (Keene and Bayne, 1977). In other parts of Kansas, water sulfate, and chloride generally increased in the lower aquifer unit. Thus, the N 0| 4 ) % 4 19 p Open-File Report 87-396, 31 p.
constituents and t'Jy ger.le'ral categongs in terms of dlssol.ved-s?hds concentra- movement from the underlying Permian rocks of the Western Interior Plains effects of freshwater recharge through the unconsolidated deposits in this area Y |« Ritntbonatg g Gute,ntag E.D., Lobmeyer, D.H., and Slagle, S.E., 1981, Geohydrology Spinazola, J.M., Wolf, R.J., and McGovern, H.E., 1992, Geohydrologic sys-
tlf)ns expres:sed in mxlhgr_ams per liter. Freshwat‘ef is defmed. as having The chemical composition of water in the Great Plains aquifer system may confining system has a substantial effect on the quality of water in the aquifer. were greatest in the upper aquifer unit. < = = 700 = of sout’hweste’rn Kansas: Kansas Geological Survey Irrigation Series 7, 73 p. tems in Kansas—Physical framework of the Great Plains aquifer system:
dls.solved-sohds concentrations of less than 1,000 mlll{grams per liter (mg/L); differ significantly with depth from one area to another. In local areas, the Large quantities of very mineralized water discharged from the subcrop of Chemical-quality data from 12 wells in Russell County (north-central & | @» Sulfate s Helgesen, J.0., Leonard, R.B., and Wolf, R.J., in press, Hydrology of the U.S. Geological Survey Hydrologic Investigations Atlas HA-722-B, 2
saline water, from 1,000 to 10,000 mg/L; and brackish water, from 10,000 aquifer system may contain freshwater in a shallow zone and saline water the Permian Cedar Hills Sandstone greatly increase the sodium and the Kansas) show significant differences with depth that were caused by the dis- 2 2 = Great i’]ains,aquifer system in Nebraska, Colorado, Kansas, and adjacent sheets, scales 1:1,000,000 and 1:2,000,000.
to 35,000 mg/L. in a deep zone. Also, there are many gradationally mixed types of water from chloride concentrations in the lower part of the aquifer system. Discharge from charge of brine from underlying Permian rocks (Swineford and Williams, 8 1.4 S Chloride and nitrate 600 |— - areas: U.S. Geological Survey Professional Paper 1414-E. Swineford, Ada, and Williams, H.L., 1945, The Cheyenne Sandstone and
one area to another. These differences result from the source and the quality this Permian unit affects an area extending from Phillips County in the north 1945). Analyses of samples taken from four depths within one of the wells = = = Jorgensen, D.G., and Signor, D.C., 1981, Plan of study for the Central adjacent formations of a part of Russell County, Kansas: Kansas Geological
Dlstrlbutlon Of DlSSOlved SOlldS of recharge, tbe depth and the character of sediments in the aquifer system, to Barto.n County in the south. The dissolution of salt and gypsum from other in southwestern Russell County provides a comparison of water from each o " g é Midwest regional aquifer-system analysis in parts of Arkansas, Colorado, Survey Bulletin 60, 1945 Report of Studies, pt. 4, p. 100-168.
and the chemical interaction with water or soluble minerals in adjacent rocks. underlying Permian rocks along the Crooked Creek-Fowler Fault in south- aquifer unit and the underlying confining system (fig. 11). At this well, water 2 —1,392 m LITHOLOGY = Kansas, Missouri, Nebraska, New Mexico, Oklahoma, South Dakota, and Weeks, J.B., and Gutentag, E.D., 1981, Bedrock geology, altitude of base,
) ) = ; ‘ Because of the complex geohydrologic character of the Great Plains aquifer western Kansas also has increased the concentrations of calcium, sodium, samples were obtained from the Western Interior Plains confining system © = 2 B0 — x| Texas: U.S, Geological Survey Water-Resources Investigations Open-File and 1980 saturated thickness of the High Plains aquifer in parts of
Concentrations of dissolved solids in water from the Great I?Iams aquifer system, it is necessary to generalize the interpretation of chemical-quality data. chloride, and sulfate. The source of the relatively fresh (about 500-1,000 mg/L (Permian), the lower aquifer unit (Cheyenne Sandstone), and two zones in b4 . % Sundutong 8 éei:oﬂ 81-206, 28 p. Colorado, Kansas, Nebraska, New Mexico, Oklahoma, South Dak ota,
system vary from less than 500 to more than 20,000 mg/L (fig. 9). Fre§h- Five major types of water, which were classified on the basis of principal dissolved solids) sodium sulfate water in Hamilton, Kearny, and Wichita the upper aquifer unit (Dakota Formation). Bar graphs compare the concen- e =4 Kansas Geological éurvey, 1964, Geologic map of Kansas: Kansas Geological Texas, and Wyoming: U.S. Geological Survey Hydrologic Investigations
water OCCUTS. in most of the southern and the so‘uthwegxtem parts of the aq'mffer constituents, are indicated from the available chemical-quality data. Most of Counties is not known. However, this sodium sulfate water may result from trations of principal constituents (in milliequivalents per liter); the dissolved Shale oricla g 400 ] Survey Map M-1, 1 sheet, scale 1:500,000. Atlas HA-648, 2 sheets, scale 1:2,500,000.
system al:ld in a band alopg the eastern margin. Saline wat‘er occurs within the water in the Great Plains aquifer system of Kansas is classified as a calcium downward leakage of irrigation water through the alluvial deposits and thin solids (in milligrams per liter) are shown at the top of each bar. It is evident g g Keene, K.M., and Bayne, C.K., 1977, Ground water from Lower Cretaceous Wolf, R.J., Hansen, C.V., McGovern, H.E., and Spinazola, J.M., 1990,
the remz.imder of t.he aquifer system, except for three relatively large areas bicarbonate, a sodium bicarbonate, or a sodium chloride type (fig. 10). In overlying shale of the Great Plains confining system into the shallow Great at this site that brines containing very large concentrations of sodium and ’ S rocl;s in K;nsas: Kansas Geological Survey Chemical Quality Series 5, 18 p. Geohydrologic systems in Kansas with emphasis on systems in Upper
of bra_Cklfh \‘;vate‘zr In no.rth-central find northwes.tem'KE{nsas. some less extensive areas, sodium sulfate and calcium sulfate water also may Plains aquifer system. chloride discharge upward from the Western Interior Plains confining system W_eStem_ Sy e o oy 300 — 17’58 =] Kume, Jack, 1984, Geohydrology and chemical quality of water in Middle Cambrian through Lower Cretaceous rocks: U.S. Geological Survey
Thl.s distribution of dissolved-solids concentrations indicates that the fresh- be significant. to mix with water in the lower and the upper aquifer units. In the Great Plains Intenor_ l'>la|ns and Upper Jurassic and Lower Cretaceous rocks, western Kansas: U.S. Hydrologic Investigations Atlas HA-722-A, 2 sheets, scales 1:1,500,000
\A‘Iat?‘ in the southern and the southwestern parts of.Kansa.s proba.bly reflects Calcium bicarbonate water occurs in most of the area along the eastern Ch anages in Qu alo t . th D th aquifer system in Russell County, dissolved solids increase abruptly, and water confining ﬁ Limestone Geological Survey Water-Resources Investigations Report 84-4045, 54 p. and 1:2,000,000.
significant amounts of freshwater ref:harge 'from th.e High Plains aquifer syste'm. and the southern margins of the aquifer system. This type of water probably g 1 y w1 ep quality changes from fresh to brackish within relatively short distances, as . 200 — _ Kume, Jack, and Spinazola, J.M., 1985, Geohydrology of sandstone aquifers Zeller, D.E., ed., 1968, The stratigraphic succession in Kansas: Kansas
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FIGURE 11.—Changes in water quality with depth in Great Plains aquifer system.
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