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DAKOTA AQUIFER

Approximate altitude of the potentiometric surface of the Dakota aquifer and the saturated thickness of the Dakota Sand-
stone are shown on the above map. This map is based on water-level measurements during 1956 to 1969. Thickness of the
formation ranges from 0 to 240 feet (0 to 73 metres), as shown on sections 4-4" and B-B’. Saturated thickness ranges from
about 230 feet (70 metres) in southeastern Prowers County to zero where the formation is absent. Water-level declines in
wells that tap the Dakota (1956-67) were as much as 23 feet (7 metres) in the northern part of the area near or in areas of
substantial pumpage. Water levels in Dakota wells in central Baca County have generally risen during 1947-67.

CHEYENNE-DOCKUM AQUIFER

Approximate altitude of the potentiometric surface of the Cheyenne-Dockum aquifer and saturated thickness of the Chey-
enne aquifer are shown on the above map. The potentiometric surface and saturated thickness were determined from water
levels measured in wells known to tap the Cheyenne-Dockum aquifer in 1967. Levels in wells that tap the Cheyenne-Dockum
have declined as much as 285 feet (87 metres) during 1947-67 and 150 feet (46 metres) during 1962-66, as shown by the
values on the map. Note the declining trend of water levels in Cheyenne-Dockum wells shown on the hydrographs. The geo-
logic sections show that the depth to the top of the Cheyenne Sandstone member is as much as 600 feet (183 metres). The

OGALLALA AQUIFER

The above map of Baca and southern Prowers Counties, Colorado, shows areas of occurrence and approximate altitude of
the water table in the Ogallala aquifer in 1967. Water-level records available for the Qgallala show that there has been little
change in the altitude of the water table from 1964 to 1972. (See selected hydrographs below.) The thickness of the Ogallala
Formation ranges widely throughout the area—from about 300 feet (91 metres) in south-central Baca County (as shown on
section B-B") and 360 feet (110 metres) in eastern Prowers County to zero at many places. (See stratigraphic table.)

POTENTIOMETRIC SURFACE AND SATURATED THICKNESS

Cheyenne is not present in southeastern Baca County nor along the Baca-Prowers County line.

DESCRIPTION OF THE GEOLOGIC UNITS AND THEIR HYDROLOGIC CHARACTER
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INTRODUCTION i s
The only dependable source of water for all uses in Baca and southern Prowers er § Wegee, Stock i §> § § A’ MeTRes Thickness Thickness
Counties is ground water. Ground water is withdrawn from the three principal aqui- " LGl coor e 3 AR . 3 & H [ P et it " [ System | Series | Geologic unit in feet Physical character Hydrologic character Water supply and chemical quality System | Series | Geologic unit in feet Physical character Hydrologic character Water supply and chemical quality
fers is the area—the Ogallala, the Dakota, and the Cheyenne-Dockum. A0 e ST ASe b = S el ATRE I, g [F1200 A RN Lo Fatrick Ne 1 (metres) (metres)
In 1966 the U.S. Geological Survey began a study to define and describe the geo- | K G2 i =i e LR el L1100 2200, Py kel | Fisoo : - - - -
hydrologic system and to determine the effects of pumping withdrawals from the aeomt%"m\ m’" o | L L i Moore ot wray ot o Dune sand 0-60 Sand, very fine to coarse. Commonly not saturated, transmits water Not known to yield water to wells. Cheyenne 0-250 Sandstone, white to brown, fine-grained, Well yields vary widely owing to degree of Most important source of water for irriga-
system. This report draws upon information and data from periodic fieldwork from 32004 Ve | N | [1o00 s e e — h W‘ ] SazzsosEsw 1200 § (Qds) (0-18) to underlying aquifers. Sandstone (0-76) f.rlable, and massive. Contains sandy cementation and extent of frac‘tu.ring'. ti.on and public-supply wells. Measured
1966 to 1971 and from several published sources, including McLaughlin (1954) and *d [ m%\: L soo d ) L1100 2 Valley-fill 0-80 Sand, gravel, silt, and clay, Yields water to wells in the valleys of Clay, Source of water for irrigation and public- Member siltstone, gray and green shale, and ) Important source of water for irrigation yields average 500 gpm (32 1/s), and re-
Voegeli and Hershey (1965), as well as upon water-level data collected by Colorado oo g | * % 1 3400 - - z a2 deposits (0-24) generally poorly sorted. Two Buttes, Horse, and Bear Creeks, and supply wells. Reported yields are as (Kpc) some conglomerate beds that range in wells where the sandstone is thick and ported yields are as great as 3,000 gpm
State University beginning in 1955. PU l = = [ ————’—":%“Pdi - § K (Qal) Cimarron River. Saturated thickness gen- great as 700 gpm (gallons per minute) = Feshs ram lisullan 1 @ .10 fect fr.lable. .Du.rmg drllhngf SR i (19.0 Ve Al.>0ut iy JARCRIE ol Tk e
The authors extend their warm thanks to water-well drillers, owners, and operators 240057555 55T eois5is 5T o Lsoo 3000 5 4826’ TD 5385 55081 Looo ‘§ o erally is less than 30 feet (9 metres). or 44 1/s (litres per second) and average 4 2 (0:3 to3 me’fres).. Contafzt with under- circulation is common in fractured or gation wells in the study area withdraw
who provided information on well construction, formations penetrated by wells, Vs::‘IJC':LlsEﬁsf:R:;OtE)\(/fLe VDE:TTLIJCJL.:Xffﬂgots)v(:f & § 400 gpm (25 1/s). Water is a calcium 2 § g lying formation is gradatlonfil. Pres.eI-1t ?oorly‘cemented zones. 'Generally water all or part of thc.elr WaFer from this aqui-
water-level fluctuations, and general cooperative assistance. The assistance extended g sulfate type; dissolved-solids concentra- 3 g 5 jchroughout the area eXf:ept in the vicin- is confined where overlam. by shale. fer. The water is a mixed type (calcium,
by county and municipal officials in identifying land ownership and similar aid from STRATIGRAPHIC SECTIONS 3 tion ranges from 600 to 1,000 mg/1 f“:). 5 % ity of Two Buttes and in southeastern Howe\"er,.ground-water withdrawal for magnesium, sodium, bicarbonate, sulfate,
Mr. Roy Mathews, realtor, Springfield, Colo., is appreciated. Special thanks are ex- A~ (milligrams per litre). 5 5 .§ Baca County. irrigation in th; i;c?labe}tlween the towns of and chloride). Dissolved-solids concen-
;e:ﬂzirioclgiff)ad:r;i :‘ﬂ 5:;f::zrjtigzegigezzz}gﬁj\:; E;xn::i tl\}g ?:tlz Eigg, Ogallala 0-360 Sand, gravel, clay, and caliche. Generally Yields water to irrigation wells in the area Important source of water for irrigation, E E" z:lxsa]t;eﬁrtlegs. aII; thle E:ISICI:ISt; Zufsi“(\lavsoome e
many oil-test wells in the study area. Formation (0-110) grades from fine sediments near the west and northeast of the town of Two domestic, and stock wells. Well yields Buttes the aquifer is hydraulically con-
o (To) surface to sand and gravel at the base. Buttes, and south and southwest of average 600 gpm (38 1/s) and reported nected with the Ogallala, and in the
8 Locally, beds of sand and gravel are Bartlett. Well yields vary widely be- yields are as great as 3,000 gpm (190 1/s). eastern one-third of the area the aquifer
é cemented by calcium carbonate (mortar cause saturated thickness ranges from About 36 percent of the irrigation wells is hydraulically connected with the En-
E ) beds). less than 10 feet (3 metres) to more withdraw all or part of their water from trada Sandstone and Dockum Group.
Bs = than 100 feet (30 metres). this aquifer. The water is a calcium bi-
8 > carbonate type when dissolved-solids Morrison 0450 Shale, variegated green, red, gray, and ma- Low-permeability confining bed; acts as a Yields less than 5 gpm (0.3 1/s) to a few stock
SELECTED REFERENCES O TT T T T T T T T T T T T T T T T T T T T T T T T 10 ;‘:'j concentrations are low; it changes to a Formation 0=137) roon, and sandstone, limestone, and barrigr to movement of ground water. and domestic wells. May contain water
Hershey, L. A., and Major, T. J., 1973, Water-level records, 1969-73, and hydro- 201 SWhSWY SW sec. 22,7295, R.45W. _ .§ cal.cmm sulfate t}-'pe itiar b, o s :;:itrslt-gggaes(iar};l;ton:nzedrsaarfnczgzz?ted, i;?llriltdstones generally have low permea- Smta.bie rfl(t)r»dor}?eiuc e n:'ar ,the Ouft ’
geologic data for Baca and southern Prowers Counties, Colorado: Colorado Cheyenne aquifer o = solids co_ncentratlor.x exceeds abou_t 600 S , limy, gray s y. cr?iP, ) stlfl% clonciln rations o
Water Couserv. Board Basic-Data Release 32, 17 p. 40 \\\ NWANWYNEY, sec 17, T31S, R4IW, mg/l. ]?1ssol‘éezc:)-soh;isoc(:)%ncen'iratlon 2 : — . sodium and sulfate e se‘w ere.
McLaughlin, T. G., 1954, Geology and ground-water resources of Baca County, w \\\ Ogallala aquifer w ranges trrom to 1, mg/L. 2 g Entrada 0-100 Sand.stone, bufff red, yejllow, and gray, Yields water to wells in vicinity of Two Minor source of water for irrigation, stock,
Colorado: U.S. Geol. Survey Water-Supply Paper 1256, 232 p. 2 60 S ~4 & Carlile Shale 0-200 Carlile Shale: Shale, dark-gray. Contains Low-permeability confining bed; acts as a Yields less than 5 gpm (0.3 1/s) to a few 8 - Sandstone (0-30) fine- to medium-grained; massive to Buttes Reservoir and in the outcrop and domestic wells. Aquifer furnishes
Richards, D. B., Hershey, L. A., and Glanzman, R. K., 1968, Hydrogeologic data £ . N 23 (0-61) a few very thin, gray, crystalline lime- barrier to movement of ground water. springs. The water contains high concen- 2 2 (Je) crossbedded; locally silty and clayey. area in southwestern corner of Baca water to six irrigation wells in Baca Coun-
for Baca and southern Prowers Counties, Colorado: Colorado Water Conserv. o 80 \-\.1\‘\_\. \\\ ~ % stone beds and some disseminated py- trations of sulfate and is unsuitable for ;,Q‘ Differentiation between this sandstone County, where formation is fractured. ty. Well yields are less than 100 gpm (6
Board Basic-Data Release 19, 123 p. 2100 _?%‘f‘gE%zgasec.36 \-\.\‘l§§4\ % %‘ - . . rite. most uses. an.d sandstoge of.ovelrl}.’ing and under- Generally of low permeability except 1/§). The water isa calcium sulfate type.
Scott, G. R., 1968, Geologic and structure con?our map of the La Junta quadrangle, ; Dockum aquifer \\? T g H ‘\ § Greenborn 0-200 Greenhorn Limestone: Limestone and Low-pmealiility confiing bz agteas 2 Yields less than 5 gpm (0.3 I/s) to a few lying formations is difficult. where fractured. ?msolzed-sol;ds concentration ranges
Colorado and Kansas: U.S. Geol. Survey Misc. Geol. Inv. Map I-560, scale o 120 |- SW/NWY,NWY, sec 4,T.285, R.42W, N e 4 9 , i e Limestone (0-61) shale, gray to black, interbedded. Lo- barrier to movement of ground water. stock wells. The water is a calcium sul- rom 400 tg 600 mal.
1:250,000. Q Ogallala aguifer S - '\'\_‘_ _4OE : \ 2 wer part of unit contains thin platy fate type with dissolved-solids concen- Dockum Group | 200-500 Sandstone, shale, mudstone, and marl. Well yields vary owing to change in per- Source of water for irrigation in southeast-
Voegeli, P. T., Sr., and Hershey, L. A., 1960, Records and logs of selected wells and =140 —FE_‘Z;.SE_‘/;I\I_E”‘/,;S;E._Z_?,_{?;(;g.“RTLIB_\;I._ ———————————————————— b&—\::;:‘:«t:% 4 = , o« DENVER i © petroliferous limestone beds and thin tration of about 1,500 mg/l. (Rd) (61-152) Sandstone is light-gray to medium-red, centage of shale, degree of cementa- ern Baca County. Well yields are reported
test holes, and chemical and radiometric analyses of ground water, Prowers Coun- 4 Dakota aquifer ! o = H \ 2 and layers of bentonite. thin-bedded, fine- to coarse-grained, tion, and extent of fracturing. Yields to be as great as 2,600 gpm (164 1/s) and
ty, Colorado: Colorado Water Conserv. Board Basic-Data Report 1, 52 p. §160— ghwk;g‘\ﬁl;m\[l)w‘/ﬂsec. 19,.fT. 285,R44W oo E , c o : S‘ & loosely cemented and generally frac- water to irrigation wells in Stonington to average 1,500 gpm (95 1/s). Water is a
1965, Geology and ground-water resources of Prowers County, Colorado: o eJenneALockum: aquiier A ! \ 2 tured. Shale, mudstone, and marl are area and in southeastern Baca County. mi i si i
U.S. Geol. Survey Wgater-Supply Paper 1772, 102 p. g 180~ 4 & , ' Graneros Shale | 0-100 Graneros Shale: Shale, black; contains Low-permeability confining bed; acts as a Yields less than 5 gpm (0.3 1/s). The water o - variegated green and purple, causing Water may be confined or unconfine}(;. biﬁg;ﬁ;f 2311?;22?,cr}zzgrli]g;?n]])’izgglvfg-’
| e £ { undivided, (0-30) stringers of gypsum and bentonite, and barrier to movement of ground water. contains hlgh conqentratlons of sulfate ‘2 t confusion in differentiation from the In southeastern Baca County, the aqui- solids concentration ranges from 280 to
200 7] , (Kcgg) thin crystalline limestone beds. and is unsuitable for most uses. £ = Morrison. Probably underlies all of fer is overlain by the Ogallala. 1,250 mg/l.
| Dakota 0-240 Sandstone, gray to brown, and interbedded Well yields vary widely owing to changes Important source of water for domestic, & ,% Baca and southern Prowers Counties. ’
220 . i Sandstone (0-73) sandy shale, siltstone, and clay. Sand- in percentage of clay and shale, extent stock, public-supply, and irrigation wells. Comparable with Cheyenne in the
T TN R RN NN R R =70 L . § (Ka) stone beds are crossbedded, and some- of fracturing and degree of cementation. Measured well yields average 500 gpm areal persistence of loosely-cemented
5 2 ) 2 ] o © 8 times contain limonite and coal. The Water is confined in southeastern Prow- (32 1/s) and reported yields are as great sandstone beds.
= 2 e - = 2 < % beds vary in degree of cementation ers County and western Baca County as 1,500 gpm (95 1/s). About 28 percent - . — —
HYDROGRAPHS OF SELECTED WELLS C from quartzitic to friable and locally where the formation is overlain by shale. of irrigation wells in the study area with- Per‘mtlan More than | Mudstone and siltstone, dark-red to orange- Low—pe'rmeabmty. confining bed; acts as a Not known to yield water to wells.
are fractured. Ground-water withdrawal for irrigation draw all or part of their water from this undivided S0 el barrier to vertical movement of ground
2 has caused some dewatering. The aqui- aquifer. The water generally is a calcium e (152) WAL
54 fer is unconfined in the area north of magnesium bicarbonate type. Sulfate be- Day Creek 30-50 Dolomite and anhydrite, gray, vuggy. Not determined in Colorado. Yields water Not determined in Colorado. Reported to
§ Vilas and Walsh, and along Clay Creek comes the dominant anion when dissolved- Dolomite 9-15) to wells in western Kansas. yield high sulfate water to wells in west-
8 in Prowers County. solids concentration exceeds about 680 g (Pd) ern Kansas.
. 5 mg/l. Dissolved-solids concentration ranges g é
GEOHYDROLOGY OF BACA AND SOUTHERN PROWERS COUNTIES, SOUTHEASTERN COLORADO g e b E | <
2 ,5 Kiowa Shale | 0-200 Shale, dark-gray to black, locally sandy; Low-permeability confining bed; generally A few stock wells tapping the shale where & g
= Member 0-61) contains thin beds of sandstone near acts as a barrier to movement of ground sandy and fractured yield less than 20 S‘
By § (Kpk) the top. Near the middle contains a water. Locally, sand beds and numerous gpm (1 1/s). The water contains high
% lenticular sandstone bed that ranges unplugged test holes provide hydraulic concentrations of sulfate and is unsuit-
k= from 5 to 20 feet (2 to 6 metres) thick. connection between the overlying and able for most uses.
Lloyd A‘ HeIShey and Eugene R' Hampton % Contact with overlying formation grada- the underlying aquifers. ’
1 9 75 é” tional when unit is sandy.
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