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INTRODUCT I ON Although ground-water irrigation technology was Wells in the Arikaree Group generally do \ﬁ}- Ai:\ N UTCWE%ON kf%?NE -"—%*[Ay Water-Table Configuration Also, down-gradient flexures, such as that in
developing on the plains, the number of not yield large quantities of water. |n Wyoming L AsESg >~ e : ”“NCOQNXﬁ’gou% Floyd County, Texas, can be caused by a
The U.S. Geological Survey initiated a 5- irrigation wells did not increase rapidly until and probably western Nebraska, well yields of / b ake Andks €g\ﬁ:&\? & T—F . The configuration of the water table in the topographic high (hill) in the bedrock surface.
‘year study of the High Plains regional aquifer after the drought of 1930-39. By 1952, about about 350 gallons per minute can be expected 43° = i S df /7gmm<o§ %i l — rm@¢m 43 High Plains is shown on the map. The aquifer
in 1978 to provide (1) hydrologic information 26,000 wells pumped 3 million acre-feet of water from about 200 feet of saturated thickness. In oY D& §7JW“” ' “”é@ N =7 boundary on the map is the physical limit of the Faulting of the bedrock materials also
needed to evaluate the effects of continued to irrigate about 2.7 million acres (Lohman, Niobrara County, Wyoming, yields of 600 gallons — ”hk\\vlf’vwm b e ol V””‘W A various geologic units comprising the High affects normal ground-water flow pattern. Along
ground-water development, and (2) computer 1953); and in 1977, about 168,000 wells pumped per minute have been reported from 700 feet of /Jyev/ | n‘/LY Plains aquifer. Water-level data for this mad the Bear Creek Fault in Stanton County, Kansas
models to predict aquifer response to changes in 30 million acre-feet of water to irrigate about saturated thickness. Secondary porosity, | "”m(;n\ WN‘O' were obtained during the winter and spring of the 3,200-foot water-table contour does noE
ground-water development. The plan of study for 16 million acres. Estimates of = acreage similar to that in the Brule, also occurs in the i 5 '&%er 1978, when effects of seasonal pumping for extend across the fault because the water table
the High Plains Regional Aquifer-System Analysis irrigated by wells in the High Plains during Arikaree Group. B = A\ Dﬁwa0W‘ irrigation were at a minimum. Because of severe is not present (little or no saturated
is described by Weeks (1978). This report is 1977 are summarized in the table. The data were 4% : Xz 5 el Wk winter weather, water-level data for Nebraska thickness) on the upthrown side. Eastward along
the first of several reports that describe the obtained from State and Federal agencies and The term Ogallala Formation, as wused in ,'4” | ’ E " NS - a SHR : il e are collected during the spring prior to pumping the fault, in Grant and Kearny Counties the
hydrologic characteristics of the High Plains adjusted to include only the acreage irrigated this report, refers to all late Tertiary rocks : ] 7 ) P : ol . for irrigation. The Nebraska data were used 3,000-foot contour is displaced, but it ;s not
aquifer. The purpose of this report is to by ground water. In 1977, about 35 percent of in the study area that are younger than the 420/A L B ANY. :7_ & 142° without adjustment because data from observation greatly affected by the fault because there s
provide an idtroducFory deecription of the study the area of the High ?lains _was cr?p]end, and Arikafee Group. The ggal!ala Forma?ion is Fhe o o | wells with continuous records -in Nebraska show sufficient saturated thickness on the upthrown
area and High Plains aquifer. The water-table ‘ 14 percent of the High Plains was irrigated by principal geologic un!t in the High Plains ,P 2 | little change (about 1 foot) from winter to side of the fault to maintain a continuous water
map was compiled from maps prepared by U.S. ground water. Based on U.S. Department of aquifer and underlies about 156,000 square miles $ fe spring. Water-level data are collected during table. Along the Crooked Creek Fault in Meade
Geological Survey hydrologists in each of the Agriculture crop statistics, about 15 percent of of the study area. Thickness of the Ogallala ,;§§ . _I;m the winter in the other States. County, Kansas, the 2,400-foot contour ends
eight States in the High Plains. Their work is the corn, 70 percent of the grain sorghum, and ranges from 0 to about 700 feet. When the : abruptly at the fault, because the bedrock is
.an integral part of this investigation. ﬁBtpe;CSHt of the upland COEtoanl’(I:dUg(]ad in the 093”2]8 w:s de;l)c;sited, aggrading s'tream(s) f”]?d GehiTg Hydraul ic interconnection between geologic exposed and the water table is discontinuous on
nited States was grown on the ig ains in an uried valleys cut deep into pre-Ogallala K units that comprise the High Plains aquifer is the upthrown (east) side. The 2,400-foot
1977. rocks. Braided streams flowed eastward from the Davi %L sufficient to permit contouring a continuous contour in Beaver County, Oklahoma, and Meade
Physiography and Climate mountains carrying rock debris, which was ¥ & ; , : . °5 "\ sufer vater table throughout the region. T r Count Kans i 0]
The agricultural economy of the High Plains deposited as a heterogeneous sequence of clays, R s : ‘ P \ e/ : el 3 — O “sh ;fqgh/y\ i1 g? h;draulic iﬁterzg:ngzt?on ;ag vgry f?ﬁmds?aiz becauze s:tuizéedlstﬁggiszzid a:zzi; thgffaul;e'
The High Plains include parts of eight developed rapidly because of availability of silts, sands, and gravels (Fenneman, 1931). The A &7 = D " 1) Spetoel g % R, DR : 7 7 7}4?“_"%f fﬂ\?; o R [ to place; and, locally, some water-yielding beds Cimarron River is sufficient to maintain a
States--Colorado, Kansas, Nebraska, New Mexico, low-cost energy and water. However, in recent distribution of sediment types within the ' muvmq“ & N RS g R ‘ A T AR o, KT N lm/ {:HXA dg . 61N|999£k5 may have a water level representative of an cont inucus water table.
Oklahoma, South Dakota, Texas, and wyoming. years, energy costs have risen sharply and Ogallala Formation is largely random (Breyer, HﬁMu.ON\ ()RK;$SEWA !umé‘ L———Kij artesian pressure surface greater than that of
F!at to ?ently folling.terfa|n characterizes the availability of ground water in the High Plains 1975) . — h;;_;f et X;Xﬂ_iﬁ)r ‘%“Néf”RLikﬁ 0 the water table. However, from a regional In summary, the water-table map shows that
High Plains region, which is a remnant of a vast has declined. As the water table declines and e ) {ﬁw,,f" o — N\ . TEI* aspect, water-table conditions prevail in the the High Plains aquifer is continuous throughout
plain which was formed by sediments deposited by the cost of pumping increases, it becomes less Within the Ogallala, zones cemented with °» SR l w”’*M/'s LI f‘*":biit'gr ol aquifer. its extent. Ground water generally flows west
streams flowing eastward from the Rocky profitable to irrigate. In some . areas calcium carbonate are resistant to weathering f*mﬂ”“lFﬂ+M0R§, NG, =Wk NS%W to east and discharges to wells and streams or
Mountains. Subsequently, erosion (isolated the (primarily in Texas), pumping rates have and form ledges in outcrops. The most odrege | _ _LI - -—ed s e+4ﬁ$"‘“““' In a few areas, the aquifer is not along the eastern boundary of the aquifer. The
plains from the mountains and formed escarpments decreased and costs have increased to the point distinctive of these layers, the Ogallala cap —kx__tj At ‘ 3i;§;\\v§y ;iGE ~”j§kaéq saturated and the water table is discontinuous. configuration of the water table indicates that
that typically mark the boundary of the High where it 1is no longer profitable to irrigate, rock (often called caliche or mortar bed), i BquY'“/”E ”$dﬁ e lp \o Wells drilled in these areas will not vyield areas overlain by dune sand are major recharge
Plains. Wind-blown sand and silt, derived from and many farmers have returned to dryland extends over Jlarge areas near the top of the LfJ%“ WUCK"J r//’m;Lj“‘w WWW&”‘ 20° water unless they happen to penetrate saturated areas for the High Plains aquifer.
the beds of rivers that eroded the plains, were farming. Ogallala Formation in Texas and New Mexico and -—— —= i l ﬁl ? sediments in buried channels in the bedrock.
deposited over large areas of the High Plains. may be as thick as 60 feet. N Enmd \K l %“V?“\\““” The major areas, where the water table is
The fluvia]‘(stream-deposited) and eolian (wiqd- _ _ mew - lR R uc wagﬁi@ToN| MAmwﬁLLA | discontinuous, are shown on the map.
blown) sediments that form the High Plains HIGH PLAINS AQUIFER Saturated sediments in the Ogallala are not k§ J w L%M _%Sy__ ' .
affect both the topography and ground-water evenly distributed throughout the area. /&N~¢:¢ S ! The water-table map shows a general
hydrology by controlling the structure of both Geologic Description Irrigation wells with yields of about "———W1““w“a ,@' ‘EEMMK Omm\ ! eastward slope of the water table across the
the land surface and the aquifer. 1,000 gallons per minute can be developed from I Belort ™) l ‘jzgw\!“” F@TrWN[Mmh] High Plains. The general direction of ground-
The High Plains aquifer, as defined in this about 100 feet of saturated sand and gravel. In % | N , , b e S REETsfl/osa M”CHELL | LLA \ water movement is at right angles to the water-
The Tlargest expanse of wind-blown sand report, includes an area of 177,000 square miles the southern High Plains and in parts of western Fimsssonly ; o i b T ety ol L] (IOHRRIGN 4 S a0l _J\nggij l ””?D table contours in the direction of greatest
deposits and dune topography in the Western and consists of one or more hydraulically Kansas, wells pumping 100 gallons per minute are 4 ‘ ' 5 : e s i gy i slope, or hydraulic gradient. The velocity of
Hemisphere is in Nebraska (Madson, 1978) between connected geologic units of late Tertiary or developed in areas with as little as 20 feet of s ”‘ﬁ@r“i L'ijﬁﬁ#i | £139° water moving through the aquifer is proportional
the Platte and Niobrara Rivers. Within these Quaternary age. In ascending order, the late saturated sand and gravel. ; \\ o _ T< S =4 *vig” IT ; fj = gwm‘ e fo Hha ByiiRastte gradient.' g gl SECECTED WEFERENCES
sand hills, lakes and meadows occur between Tertiary rocks consist of the Brule Formation, ) ! Oﬁmg®§pwg % -\E J\zg ol L /- ~ e YT G Ve IMIES : R | e ‘j#— lWC‘NS?yAM e N water table ranges from about 34 feet per mile
dunes where the water table is at or near land Arikaree Group, and Ogallala Formation. The Unconsol idated alluvial deposits  of M : L E\k| R A'S oewl HNC Bty T\C Phgfem“' & i o e ,.dkﬁﬁg&pmq{uﬂﬁg wf* S L Ellsworth ‘ & 4$Q@%§$ 'A\Ei sy (heyerins Wyomfng £ aBeut 7 fect per mlle Baker, E. T., Jr., and Wall, J. R., 1976,
"surface. Smaller areas of sand dunes occur in Quaternary deposits consist of alluvial, dune- Quaternary age that are in hydraulic connection \ \3 mJ_'\e_ ; \‘ vlvV¥/ Nk i 7 T A SK ; Jéf;ﬁ e _lE%EEgFE /!{f __%‘_ﬂf&lﬁj\\c%gg\ E E near Adrora, ﬁebraska.’~Typically, the slope of Summary appraisals of the Nation's ground-
many parts of the High Plains as shown on the sand, and valley-fill deposits. with Tertiary deposits are considered to be part ) E%&_CDV ‘‘‘‘‘‘ : ’ , ok =y i s 7//RUSH il i N = g S the water table is between 10 and 15 feet per water resources--Texas-Gulf Region:
water-table map. of the High Plains aquifer. Much of the gravel, s\ N MV _ Sgott © ; b \ %%: kaﬁwm/L%ﬁmﬁ\ mile. Based on average values of hydraulic U.S. Geological Survey Professional
Many lakes also occur on the High Plains The Brule Formation crops out or underlies sand, silt, and clay in the alluvial deposits , b : ; ) fons, gerion 8 | gradient and aquifer parameters, the velocity of Paper 813-F, 29 p.
outside of Nebraska. However, these lakes are much of western Nebraska, northeastern Colorado, are reworked from the Ogallala Formation 7 P \ R ; 5 g ;“,13.-* ’ \;L‘ < NRE e GRS, Mfﬁ“N jdbdﬂ L water moving through the aquife; te about 1 Foot Bedinger, M. S., and Sniegocki, R. T., 1976,
shallow depressions or playas that collect and southwestern  South Dakota, and southeastern (Gutentag, 1963). These Quaternary alluvial : ' i : 5 N i B ER ' _irui_ per day which is typical. of sand and gravel Summary appraisals of the Nation's ground-
store water during periods of runoff; some of Wyoming. The Brule is predominately a massive deposits have a maximum thickness of about : s = Joy wakiyr | ) N , ) iy % g hs /T“¢'”L 1, N\ Viage aquifers. water resources--Arkansas-White-Red Region:
the deeper playas hold water throughout the siltstone containing beds of sandstone and 300 feet. Alluvial deposits comprise the High : Y Ay gt e o : Y, : o A _ ':'?a T ¥‘%77#w4 ‘"*T§§i \ U.S. Geological Survey Professional Paper
year. According to Fenneman (1931), these channel deposits of sand. Localized lenticular Plains aquifer in south-central Nebraska and the \ ' & T 0l i ' i _—%Q/#mé%;V“JG ek The configuration of the water-table 813-H, 31 p.
playas originally formed where irregularities on beds of volcanic ash, claystone, and fine sand Great Bend area in central Kansas. In western il \ éLJ LR | e contours 1s controlled by several factors Breyer, John, 1975, The classification of
the plain allowed water to collect. Water are present, also. Maximum thickness of the Kansas, central Nebraska, Oklahoma Panhandle, m@%ﬂyw | 1 i \L //; | parilie including (1) slope of the bedrock base of the Ogallala sediments in western Nebraska: in
percolating downward dissolved soluble material Brule is about 600 feet. and western Texas, Quaternary alluvial deposits i§EDGW§:K | /\/4%*\V aquifer, (2) changes in the thickness and Studies on Cenozoic Paleontology and
and the resulting compaction of the sediments directly overlie the Ogallala Formation to form ;\‘ Qg hydraulic conductivity of saturated materials Stratigraphy, Claude W. Hibbard Memorial,
formed the playa. Playas are most prevalent The Brule Formation generally has Tlow one aquifer. \ ' \ . - (3) discharge of ground water into streams (45 v. 3, Papers on Paleontology no. 12, Museum
south of the Arkansas River. Because playas in permeability. However, . in some places, SO P ()\\l @;;T pumpage of ground water by wells, (5) recﬁarge of Paleontology, University of Michigan,
the High Plains are generally above the regional permeability of the formation has been increased Dune-sand deposits of Quaternary age, . HN Ple & ~\| to the aquifer from streams, and (6) recharge by pa 1=8.
water table, the water surfaces in the playas do by secondary porosity--joints, fractures, and consisting predominately of very fine to medium fﬁ;ﬁz: B ER eyt )/ / infiltration of water through permeable soils. Fenneman, N. M., 1931, Physiography of western
not reflect the altitude of the water table in solution  openings. The Brule Formation is wind-blown sand, are part of the High Plains , gui__ A A= 8 Typically, many of these factors control the United States (Ist edition): New York,
the underlying aquifer, as many of the lakes do considered an aquifer only in areas where it aquifer. The most extensive area of dune sand )<«“ \)\ i | / : water—tabie configuration in any particular McGraw-Hi11, 534 p.
in the sand hills of Nebraska. contains saturated zones resulting from is in west central Nebraska where the deposits [ L K } S area. For example, along the western border of Gutentag, S0k (5 1963, Studies on the
interconnected secondary  porosity. Where have a maximum thickness of about 300 feet. o(fgﬁ;ﬂ;;§§§%§L Y4y i the Hfgh Plains, ’especially- in southeastern Pleistocene and Pliocene deposits in
Precipitation is the principal source .of secondary porosity hasknot ?een developed, the Large areas also are covered by dune-sand R\T o I Bry v 508 il ’ it = i o n A \\{ﬁkéﬁrA au D) 0%;*5& 2 Wyoming, the closely spaced contours which southwestern Kansas: Transactions of the
recharge to the ground-water system in the High top of the Brule Formation fis considered the deposits south of the Arkansas River in Kansas. ) e IR (o 78 i A IR e |k W N L el (N \ i ¥ ] indicate a steep slope of the water surface may Kansas Academy of Science, v. 66, no. A4k,
Plains. Mean annual precipitation increases base of the High Plains aquifer. Well yields In the Great Bend area, dune sand is saturated - ‘ : = e % Y K ' N j____ O be the result of low permeability, reduced p. 606-621.
from 14 inches 1in southeastern Wyoming and from the Brule Formation are highly variable in many places and forms part of the aquifer j 4 \A ~| N??ﬂiﬁljrwvv“‘ < thickness of water-bearing materials ’ a steep Lohman, S. W., 1953, High Plains of west-central
eastern New Mexico to about 30 inches in eastern because the yield depends on the degree to which system. In Kearny, Finney, Hamilton, and Gray ¢ _ ; Sosprat I — R “/ﬁhw__ 'PAWNﬁﬁﬂMg slope of the bedrock surface, or a eombination United States, general aspects, chapter 4
Nebraska and central Kansas. Mean annual secondary porosity has been developed. Wells Counties, Kansas, the water table generally lies e Tl & - | HANSFO 3 y Tl X X "“T W,,R, PN b /\r? of these factors. Flattening of the gradient of Subsurface facilities of water
precipitation increases eastward across the High yielding up to 1,500 gallons per minute from below the dune-sand deposits. I thase : e : 4 o i ; . Spye Lol | e e Shne \\> 5 ;;;;;f360‘ indicated by the widely spaced contours such as management and patterns of supply-type area
Plains by  about 1 inch every 25 miles. fractured Brule have been reported along counties, the areas of dune sand are recharge 36"’:‘F7 | : : i = = i ST it o o i S . 0 Prfié;__ﬂ_ WMW“%K\Vrt those near the eastern border of the High studies, v. 4 of The Physical and economic
Typically, about 75 percent of the precipitation Lodgepole Creek in Nebraska and Wyoming and in areas for the underlying alluvial deposits and s ) = SR e RESS : M\ \ o =k Rounie | \ lereek. Plais, may. be dgs ta high permeabiitey of the Ssubdatlon oF natural retources: U.S. 83d
falls during the growing season, April through the vicinity of Julesburg in northeastern Ogallala Formation. Recharge areas also occur % ; ' /) i Al = ik | : \J \| \ﬁ}R;}L“'“”\iﬁ materi;l through which the water is moving, Congress, House Committee on Interior and
September, a condition favorable to agriculture. Colorado. However, the quantity of water where dune sand overlies the High Plains aquifer e - = 1—'——"—71* (,ﬁqwlx ' ﬂ increased thickness of water-bearing materials, Insular Affairs, p. 70-78.
However, much of the rain results from local available from the Brule Formation is typically in other parts of the study area. Mg ﬁk\, lé </£\x tjjl l oégf?ﬁﬁ or Both. Madson, John, 1978, Nebraska's Sand Hills - Land
thunderstorms, so large variations in less than 300 gallons per minute. o” e l of long sunsets: Journal of the National
precipitation can occur from place to place and In this study, the Arikaree Group (or Valley-fill deposits consist of k'ﬁhﬁk' Up-gradient Flextires of water-table Geographic Society, v. 154, no. 4, p. 493-
year to year. Formation) includes all late Tertiary dePOSitS unconsol idated gra_vel ’ s-and, S‘i']t, and clay | \ ﬂ\%'y\a V‘n @O\/ |_’_?':\ contours near streams indicate ground—water 517
between the wunderlying Brule Formation and the associated with the most recent cycle of erosion /] UML _ @ n i3 flows toward and discharges into streams. This Taylor, 0. James, 1978, Summary Appraisals of
Persistent winds and high summer overlying Ogallala Formation. The Arikaree and deposition along present streams. These - i } | ot E H“a mwwwkvf be Hosh . seldend SLienE. the Aliive - fiyer s the Nation's ground-water resources--
temperatures cause high rates of evaporation in crops out in or underlies parts of western deposits are as much as 60 feet thick. Valley- R T ‘ T s, i | e O 5 A n;f;tjjkl;«gHﬁsl”3? Morrill and Garden Counties, Nebraska, and the Missouri Basin Region: U.S. Geological
the High Plains. Mean annual evaporation from Nebraska, south-western South Dakota, fill deposits that are hydraulically connected ’ 2 S d ’Fﬁuf'éi{}éiéq i@’fgk}inT;}>‘4i,_\_. T —fﬁe“”” T* 2 Wy R S g ‘uvﬁayx Canadian River in Hemphill and Roberts Counties, Survey Professional Paper 813-Q, 41 p.
Class ‘A pans ranges from about 60 inches in southeestern \:Iyoming, ?"d northeastern.Colorado. to underlying Tertiary or Quaternary deposits 0 S ””"""'WR?ND‘A{_OL ,7{ e b m‘ O, i F wa ) ,—E& Mﬁﬁ“’ nds ke——'—l ‘ Texas. Down-gradient flexures of water-table Thorp, James, Smith, H. T. U., and others, 1952,
northern Nebraska to 100 inches in western The Arikaree is predominately a massive, very are considered part of the High Plains aquifer. JiWMggXXJCE L L\ e L_/ ol I el %, (‘x A | (PonTaToCh || }_l contours near streams indicate water flows from Pleistocene eolian deposits of the United
Texas. Because of the large evaporative demand, fine = fo Fine-grained.sandstone, but contains The valley-fill deposits and associated streams rlaf\‘A%¥£%%$g 7 iiff%__f Al \yiifl'_&mﬁb g Sliep i %%\¢:'Ex s o /KC D?;N.HE\ 2L 4 il | streams into the aquifer. The 2,000-foot States, Alaska, and parts of Canada:
little precipitation is available to recharge localized beds of Yolcanle ash, silty sand: and form stream-aquifer systems which link the High | o - o l A'.HER g ¢ mm.lq ‘%ﬁm@i\ ‘u fﬂm\¢ LAEW : fi;ﬁ'fi\\ ‘Wwa | s\rnmf e comtour  ctisstng cuhe LPlacte’ Bfver fn . Admms Beologlc Society’ of America, map,
the ground-water system.. Except in sand-dune eandy clay. MaX|mdm thickness of the Arlkaree Plains aquifer to surface streams, particularly A };--ﬁmﬁgw-‘ais QE [ HUATE L EHmmwss. ~\ij 5 | [ =msile A \ S Jﬂ County, Nebraska, and the 1,800-foot contour in scale 1:2,500,000, 2 sheets.
areas where water can readily percolate down to is about 1,000 feet-|n western Nebraska and in along the Platte and Arkansas Rivers. I e  Siveron { | | Lo Lﬂ_\ ‘fv‘(‘e- wwﬁg grwawj% l Iﬂ.HNST N \ o ‘ Hamt TEan County, Nebraska, suggest thils Weeks, J: B., 19?8, Plan ?f study for the High
the water table, most of the water that enters Platte County, Wyoming. e - e e \% T'ILVW\N S ofron i s ol condition. Lack of flexures in areas where Plains regional aquifer system analysis in
the soil is returned to the atmosphere by Ty, “?%Aﬁgg’ | RivEr o HARDE ey | g ““m° \.MQF—ER ''''' contours cross stream valleys may indicate that parts of Colorado, Kansas, Nebraska, New
evapotransplratrog. Rech?r?e htO the ground- Area of High Plains aquifer and estimated acreage irrigated by ground water, 1977 Suih Plainvién/ "3 || MOTLEN/ ;éﬁ:LE s ;f;n | . iJ/‘NW/ L%ﬁg MN%HA*‘ the water table lies below the streambed. This SeXi?O, Okaagomg, ?OUth ?akgta, Texa;, and
water system MRy be seyeral Iaches per. “ysot . Ik L] Cromen J;MﬁWWGER' B 2 . e o ! condition is true for most ephemeral streams in yoming: -S. Geologica urvey  Water-
"sand-dune areas; but, over the much larger part e “f\iyfvufiww 1? - N7 b%? 9 & the Hidh Plal Resources lInvestigations 78-70, 28 p.
, p 5 : . 0, AT ot e |( ‘ _ g ains.
s e Where G h?]d 'the Area of State within Area of High Plains Estimated Estimated st N 4 /ij& . e \l
watﬁr‘ for subseql].ient :vapogr;nspl rztlon, | A%QH;R’“":‘“‘" 'v““‘ ON Aeu 1 ceoRE | (’Mmz/e/ Up-gradient flexures of water-table
recharge may average less than s inch per - . B S SRR lBAYLORL1 : MONtaEN_, ryrmediaa \ GRAXS N¥<E$%; contours in areas away from perennial streams
year.G d £ he High Plai T A e it e s R Gt T ﬁ;me Oﬂxﬁwmw"'/ rosler g ! T \x E |/ &K are indicative of the e?fects pof ground-water
roun water rom the Hig ailns aquirter ; EXPLANATION AL . :
discharges naturally to streams, and to springs (square miles) (percent) (percent) acres of wells %wu———%W—-sooa—- WATER-TABLE CONTOUR--Shows E;&gigethzge Egﬁesag?';:;ressYzﬁerwﬁ?Zﬁs d?s:lgg
and seeps along the eastern escarpment. Streams s altitude of water table, winter 1978. the general flow pattern. Flexures in the
that originate in the High Plains are generally | HASKELL Dashed where approximately located. Contour water-table contours caused, at least in part,
ephemeral in the:r upper reaczes and Eerennial Colorado--------- 14,870 14 8 585,000 4,300 330 1l ;§§ Ugﬂx:h%ggjﬁfgf?gggnlsIVanonaIGeodenc by the effects of pumpage are shown by the
. where their channels are incise to the water — i@%f7 ¥ 2,800-foot contour in Grant and Finney Counties
table. The Niobrara, Loup, Republican, Smoky i R 31,050 38 18 3,250,000 23,000 = HELNDARS TF I FRRIE FRATES L N R
Hill, Red, and Brazos Rivers are among those : . %ndan] R I Gy AREA WHERE WATER TABLE IS DISCONTINUOUS-- 3,200-foot contour in Lubbock County, Texas. CONVERSION FACTORS
streams which have their headwaters on the High BT as b w e 64,400 83 36 5,560,000 59,300 i, X8 N o) "Bogoaq< e (ﬁ//oy'l“x Area where High Plains aquifer is not The best example of this condition is shown by
Plains. Some streams draining the High Plains-- el OASER g NCOLORahy | | - tﬁ saturated or whers satrated only in the 4,000- and b4,200-foot contours In Curry and Multiply inch- To obtain
The Platte, Arkansas, Cimarron, North Canadian R o i s P2 -___L_{_“___ . _ Isolated channels. . e : Y : : - )
. ; on, s New Mexico 9,710 8 6 480,000 6,000 et . . —tﬂ# - 2 “: AREA OF DUNE SAND-- Modified from Thoro. Smith Roosevel t Counties, New Mexico. Here, pound unit By metric unit
and Cenadiin E;vers-;haget he?dﬁzters i? Ege . ; ) T e %‘Mg(y i/ Swectudter - and others. 1952 TR R development of irrigation wells in a zone of
ins e west: u o) ese. on B i e o DN AW ol C 4Mlle»I\i\l<IKII< ; i i . i
‘E?::EZ Riverois perenni;l th;oughout i;s cZurse bt e - A Ha i i '/4??:j¥L! ngﬁgg H FAULT-- U, upthrown side; D, downthrown side; gég:hze;:i:?lléﬁ?ehiznzgaiid s ik inch 25.4 millimeter
» 2 : i R / S dashed where approximately located. ’ ]
across the High Plains. South Dakota----- 5,290 7 3 : 20,000 160 pp y foot 0.3048 meter
; 5 = S T — ‘ 1#““ %‘4; D e e O : o éx Down-gradient flexures or increased spacing foot per mile 0.19 meter per kilometer
. . Texas============ 36,080 13 20 6,000,000 72,000 , % : et s . | g % i ] v B %ﬁﬁfﬁMﬁfc of water-table contours in areas away from foot per day 0.3048 meter per day
Agriculture and Irrigation \ G A - 5 | c N {mﬂflj}\ perennial streams indicate recharge by mile 1.609 kilometer
) ) ) Wyoming-========= 8,190 8 5 90,000 1,140 ! H_)‘,_%é\\ infiltration of water through the overlying soil acre 0.4047 square hectometer
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