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44 R izabl .
N : N‘A 43°45' System Series  [Mapped unit szcb?i%‘l'lil:i?m: T!uc}( nes;r Lithology Topography and geology Hydrology
N l (not mapped)| (in feet)
102°00’
’ ) JI\ s 7hi o ;‘; | Light-brown to gray clay, silt, and fine sand; discon- Flatla:mds adjacen? to stream channels; composed of |Generally water bearing. Yields are adeguate for dorpestic
j 30 - 15" 1 N tinuous sandy and clayey gravel beds in lower part. sediments deposited during present erosional cycle | and stock needs, but differ because deposits are not uniform.
i N b 8, E ) of streams. Generally thicker along White and | Along some small tributaries deposits are thin, and wells
. '§ eep Mgundaim\” &, al > \ 4 ’_,J Pas€ Creek Holocene Flood-_plam 0-40 Cheyenne Riyers (average thickness 25 to 35 feet) | commonly go dry in late summer or early fall. Wa:ter levels,
N N, %, §Y 3 (SR~ A Y ’ ] Badin alluvium i i than along tributaries. Grades laterally into terrace | especially along rivers, respond rapidly to changes in stream-
oy ’ ‘\\’ 3 Nt \vxu /\{ T, ’\ e % K i Q alluvium. flow. Quality of the water is good where alluvium is under-
103°00/_cY é ‘j%) \\ \)‘»« 4 \ ) \\ | { § lain by Tertiary deposits and generally poor where underlain
e A o \\:jp 3 \%\ i ‘g} \ 4 {E - by Cretaceous rocks.
_ LN ® e Al / ) .
oa 4 \g‘f 4 i 7%’3 N \%, . B N\ { % i Light-brown clay, silt, and fine sand; thin discontin- | Flat terraces adjacent to, but higher than, present | Water bearing where deposits extend below the water table of
i ?;;3 \ < ) y ” i ( ! > uous beds of medium to coarse gravel at or near the flood plains; remnants of flood plains formed during | adjacent flood-plain alluvium, or where water table is
'Is';lble %% ) @ * M H S REFERENCES o top. Clayey and sandy gravel common in the basal earlier erosional cycle of streams. As many as five | perched. Yields and water quality similar to those of flood-
ok ' M PPotato CreeR < ’Il‘;err?ce 0-60 few feet, especially along the White River. distinct terraces are present at some locations. | plain alluvium.
Cedar But : =y ;. f . . - L Small deposits of terrace alluvium along tributaries,
proves C_:,ﬂ T PO . 1. Collins, S. G., 1959, Geology of the Martin quadrangle: South Dakota Geol. especially in Washabaugh and Bennett Counties,
» %) L : Survey Geol. Quad. Map (with text). gl PP are mapped as flood-plain alluvium.
TOWH STANR \\Ef‘iA“- x 2. 1960, Geology of the Patricia quadrangle: South Dakota Geol. Sur- W Plistirasis
D ' G S~ vey Geol. Quad. Map (with text). : . : Tan unconsolidated very fine to medium quartz sand. | Dune topography, characterized by small hills as much | Water table generally is near the base of sand. Some deep
,&nake Butte ' 3. Dunham, R. J., 1961, Geology of uranium in the Chadron area, Nebraska . as 120 feet high and by closed depressions. Dunes | depressions contain ponds because the water table intersects
}' L 3195 and South Dakota: U.S. Geol. Survey open-file report. > W“;ggg’wn 0-200 are partly stabilized by vegetation. Sand probably | the land surface. Springs are common along the-marfins of
LD 4. Harksen, J. C., 1960, Geology of the Sharps Corner quadrangle: South Da- “ deposits derived from the Arikaree and Ogallala Formations. xt:(;es g‘cap::ét:.to;f(u;lg:dzomQr?lz;xilts; r:;l;:azl;:r;sagsgg?a?ssglrvggz
3 3 kota Geol. Survey Geol. Quad. Map (with text). solids content generall.y less than 350 Mg/1).
\ 5. 1965a, Geology of the Sharps Corner quadrangle: South Dakota
\ e Geol. Survey Geol. Quad. Map (with text).
PR f@ 6. 1965b, Geology of the Porcupine Butte quadrangle: South Dakota Brown to light-brown silt, clay, sand, and gravel; | Underlie nearly flat isolated terraces from about 80 | Generally water bearing in the basal few feet. Springs and
N—"- Geol Sm,vey Geol Quad Map (W‘ith text) san@y and silty layers often partly cemented by to more than 200 feet al'mve present stream. The seeps are common along the river-side margins. Ylelds' gen-
: i 3 > ¥ . 0ld te calcium carbonate; gravel and sand beds commonly | terraces generally are alined parallel to the courses | erally adequate for domestic and stock needs. Quality of
= 7. Sevon, W. D., 1960, Geology of the Spg'mg Creek quadrangle: South Dakota Pleistocene de g:: ¥ 0-80 interbedded with laminated silty clay. of the present White and Cheyenne Rivers and have | water is good (dissolved-solids content generally less than
Abep | Geol. Survey Geol. Quad. Map (with text). s a gentle slope towards the rivers. Only those de- | 500 Mg/l.
= 8. 1961, Geology of the Vetal quadrangle: South Dakota Geol. Survey pozlts that are hydrologically significant are map-
15'f Geol. Quad. Map (with text). o
R v Light-tan to light-gray calcareous, massive sandstone; | Thin caprock on isolated buttes and ridges in Shannon | Relatively impermeable; water bearing only locally because of
\ B thin discontinuous beds of limestone common near and Washabaugh Counties; caps high elevationsin high topographic position.
% the base. Beds of volcanic ash as much as 11 feet northeastern Bennett County, where it erodes to
Swety\ qu;g:r 0-150 thick locally occur near the top. low but prominent bluffs. Mapped as the Ash
,/: } \ Hollow Formation of the Ogallala Group by the
O Nebraska and South Dakota State Geological
39 ) Ogallal Surveys.
TANDAHRD Pliocene S
il Formation
Light-g]?;y tg light-ollive-gxefg fir:ie to medium, un- Forms gentle slopes between bluffs of underlying Generally water bearing wherg areally ex.tensivg. Springs and
Lovwer consolidated or poorly consolidated sand; lower part Arikaree. Small blowouts are common in sandy seeps common at contact with underlying Arikaree. Yields
. 0-200 locally cemented with calcium carbonate. areas. Mapped as the Valentine Formation of the of most wells adequate for domestic and stock needs. Qual-
unit
Ogallala Group by the Nebraska and South Dakota ity of the water is good (dissolved-solids content generally
\ Alkali State Geological Surveys. less than 250 Mg/1).
)'@%Lak‘*l PR . 3630
3680, .
43°00’ et ¥ e i 43°007 Light-tan to brown, interbedded calcareous sand, silt, | Rolling hills; easily erodible by wind. Small blowouts |Lack of detailed subsurface information makes it impossible to
103°00’ 102°00’ 45 30’ 101*15’ and clay; contains gray to pinkish-gray tabular con- and thin, isolated deposits of windblown sand are determins the water-bearing properties of individual units.
10 20 MILES . cretions and small light-brown and greenish clay | common. Mapped by the South Dakota State Geo- However,’the Arikaree is the most common source of ground
1 | Unit E 0-235 balls. logical Survey as the Rosebud Formation, and water on the Reservation. Yields vary, probably because of
. probably equivalent to units mapped as the Heming- | well location and method of completion, but are usually ade-
MAP SHOWING AREAS MAPPED PRIOR TO THIS INVESTIGATION éord Group by the Nebraska State Geological | quate for domestic and stock needs. (Iiaagge ﬁeéds )ha\ée been
urvey. obtained for municipal use (Martin and Pine Ridge). Springs
and seeps occur at the contact between the Arikaree and the
101°15 . underlying White River Group, and at contacts between per-
INTRODUCTION Gray, massive, poorly consolidated, fine to very fine | Rolling hills except along valleys where it forms steep meable and impermeable zones within the Arikaree. The
An investigation of the geology and ground-water resources sandl; tltommorgly contains :gayers ofdlight-ﬁrayhsapdsi slogels ipter;}i{)tgd by :malljC le;igeS; ert::'ies t(iVI gentlﬂ quality of water is generally good (dissolved-solids content
ninv - marl, large pipey concretions, and small spherica undulating hills in east part of reservation. Mappe generally less than 500 Mg/l). The few instances where dis-
of the Pine Ridge Indian Reservation, South Dakota, was 43°48' Unit D 0-125 concretions. Formation becomes silty toward the | by the South Dakota State Geological Survey as | solved-solids content is almost 1,000 Mg/l may be due to con-
made at the request of the Bureau of Indian Affairs as part 3?“; cgncretlons n thelllovlvte{ pg};tfprelste:lt g}"}g in| the Harrison Formation. tamination from the surface or from local mineralized zones).
iscontinuous zones. Unit is difficult to differ-
of the U.S. Department of the Interior’s program for the - o S entiate from underlying units.
development of the Missouri River basin. The area of inves- ) o
ed Shirt
tigation (about 3,930 square miles) includes all the land within g : < b Buff siltstone and very fine-grained sandstone; | More resistant to erosion than other units of the
the original boundaries of the Reservation, except for that = Miocene Arikaree sandier toward the east. Difficult to distinguish | Arikaree; forms cliffs along major tributaries, but
; n — Formation Uait'C 0-90 from overlying and underlying units. forms a rolling, hummocky topography where ex-
part of Bennett County south of the U.S. Highway 18, where 103°00. ¢ EXPLANATION o posed in the upland areas. Mapped as the Monroe
there are only small tracts of Indian land. \ i) ICre_ekl Fs‘ormation by the South Dakota State Geo-
Emphasis in the study was placed on mapping major rock - o et sieckin b
units and on determining their potential as sources of water
for domestic and stock use. The geologic map on sheet 1 ) . ) . Pinkigh-(tlan pgorly consoliltila;e(: §i1thand velry fine- Gel?tly rol}ingbgrala:lsq-(l:{overed gillsl.l [Calllgéiltllxe Sl'iiarps
shows the areal exten of the major rock unis, and @ sum- Bt T o it oan | oy | S o Nl A o e Segiontin e RS o st Y M
mary o e stratigraphy and physical characteristics o e channel sand and gravel occur locally throughout State Geological Survey.
2 ; s 5 z s 43°30 = 30' he unit in the central and western parts of the re-
exposed geologic formations is given in the table on this . :
servation.
sheet.
The writers appreciate the cooperation of the personnel of Roinea: Tt i T sl ifer withi . . 2 ; : s :
the South Dakota State Geological Survey, who provided Sank T o Vi sl sl ooy e velie [y seomineg, ikt guesd St pevmses g
most of the well data for Bennett County, information about Unit A 0-45 in northwestern part of Reservation. Called the
the stratigraphy and geology of selected areas, and copies of & ﬁqcllzy_foid AshMM%mbeldef 1t9h6e2 )Szharps Formation by
: . . . 100 icknish and McDona :
published and unpublished geologic maps. (See map showing
areas mapped prior to this investigation.) Also, they appre-
ciate the cooperation of ranch owners and tenants, who per- ' | 100—-200 G!('ia.y, yellowish-g'frayi and buff sandz clay( anddsillt; Mos;c1 %(lm;}notn explf.\s;fu;;(}a1 is Vt’rlll t':;l;e RSteepBﬂ:lllte% cligfs Gelner:i.llfy too im;:iermeable té) st}elrve as1 a sogrce o{ dground watéer;
: 2 istinct zones of calcareous concretions (“nodular and bluffs typical of the i iver Badlands. On ocal fractured zones and channel sands yield some water,
mltted- access tO their lands, ‘and tbe personnel of the Bureau Brule 0-450 layers”) and channel sandstone or conglomerate. | tables and other level surfaces the gently rolling | which generally contains less than 500 Mg/l dissolved solids.
of Indian affairs, who supplied soils maps and other data. Formation Horizontal color banding in shades of red, brown, | topography is similar to that formed on the Sharps
Data on which this report is based, including logs of wells 2;1(:hgetefen I;ls :ioot:mon, especially in the lower half | Formation.!
. g orma .
and test holes, chemical analyses of water and records of 15 15/ Oligocene |White River
wells and springs, have been summarized by the authors in a ' Group
hesio-data repart published Jolutiy iy the South Dakats Gas .. : e s lancic 31y sisteg wifider. | el comiel brmaTasilt gl S Resently ins femeliie o Me s sy of siosed
logical Survey and the South Dakota Water Resources Com- . rv?'?tshi? %%x(‘)afgetl:l r(;f(i;:(linsui‘,f:z: Orl\rlr:l?lﬁ):gsuiln?lf Chadrqn 0-110 common in the northwestern part of the Reserva- is probably best picked at the break in slopé be- | the Reservation yield small amounts of water.The quality of
issi Water R R t 4, Basic hyd logi ; % _ : o Formation tion; a thin, discontinuous basal sandstone occurs | tween the gentle rise of the Chadron and the | the water is fair (dissolved-solids content mostly between
mission (Water Resources Report 4, Basic hydrogeologic ; 4 Harringlap cate general depths in feet of wells in area i i i
. 3 . . s 4 Tuthill e g P locally in the northeastern part of the Reservation. steeper slope of the overlying Brule. 600 and 1,000 Mg/1).
data—Pine Ridge Indian Reservation, South Dakota). A : LS L O T ez k el i
selected bibliography of reports pertaining to the geology of . B ot Nb‘?go ) 283 j\v‘ _ 2)1%;\ A 367] T O - Cantaet
the area has been included in the basic-data report. This : f' . L*.“ r]\- i ’Q : RN e 1 Q [ WILDLIFE RE{FUGE N Dashed where inferred Dark-gray marine shale and mudstone, containing | Generally erodes to rolling topography with deeply | Not a source of ground water. Very small seeps occur locally
. . ¢ o . . . B e i - ; > several zones characterized by bentonitic beds, con- incised streams. The upper weathered zone is com- in sandy zones, but the water is highly mineralized. Water
atlas will l.)e more useful if studied in conjunction with a copy L B #I:O _52:; 4 a cretions, or differences in lithology. The upper part monly referred to as the “Interior beds.” Basal from alluvium that is composed in part of Pierre Shale frag-
of the basic-data report. 2 N ‘ a 2. / of the Pierre, where it is in contact with the over- part v}:eathers to form low unvegetated bluffs that ments or is in contact with the Pierre generally has a dis-
by L . i lying Chadron Formation, is deeply weathered (as | rise above the less resistant beds of the underlying | solved-solids content of 2,000 Mg/1 or more.
HYDROLOGY 18 » e =T el L. much as 55 feet) and the dark shale has been altered | Niobrara
. ' - : = \ Alkalij  ~._ N B - I .
Ground water, from wells and springs, is the main source e » o2k o+ " - ) Fantom Lake < to red, yellow, and orange claystone. Basal 75 to
. : 3 g 1 . 4 a » 100 feet of the f ion (Sharon Springs M
of supply for domestic,stock, and municipal use on the Pine SR AN N . 2 VIR L | FURI I -« - e e e
Ridge Indian Reservation. Surface water from stock dams, 30’ 15/ 102°00' 45" il T 101° 15/ = merous beds of bentonite.
streams, and lakes is used for stock supplies to supplement 10 10 20 MILES
d ’ ter lies or where shall Opp ater-b e?r)in de- e L 1 . U Upper third consists of yellowish-gray to pale-yellow | Upper third of the Niobrara forms steep bluffs with | Normally not a source of ground water; however, in areas
gro.un Sosmromien. i B 3 i g 2 C tx;ger shaly limestone. At the few locations where the thin limestone ledges, and lower two-thirds erodes where the limestone part of the formation is fractured, small
posits are not present. (See map ShOWlng areas underlain by MAP SHOWING AREAS UNDERLAIN BY SHALLOW WATER-BEARING DEPOSITS AND THE GENERAL WELL DEPTHS < Fetaceous Niobrara is in contact with the Chadron Formation, to gently rolling grasslands. Light-yellow colo?ing yields of mineralized water may be obtained.
shisliow wister-bewingr depoeits.) REQUIRED TO INSURE ADEQUATE YIELDS FOR DOMESTIC AND STOCK USE ” s B3 | oot s ik vk nedl semines Maic.] wawathint Nioheres Samensily i ¢ Rul-Ainiss.
Ground Water—Ground water in the project area is obtained, = Farmation R = Lo ki iiae of Tahs.
: - o : ystone. ower tyvo-thlrds consists of light- gray.
at least locally, from all the rock units shown on the geologic o gra{lsh-ye}lllow to browrﬁ{sh:yellow very calcareous
map (sheet 1) except the Pierre and Carlile Shales. N one of ) 2 " R ; & N Isl:;:ci,l cv:;t; A ::as;t:lzed thin interbeds of dark-gray
the units, however, have a uniform potential for yielding L.Surf ac“e Wate’r—Slf’rface water impounded in small reser- ,u;: oF agl y ; aclem:is Oll_gw’ 10(111%' gene ly - hr SUMMARY OF CONCLUSIONS
water because of variation in their lithology, water-bearing VvoIrs or Sto‘fk ponds” is commonly used to supply water for g Oa(,)r(l) 50 ppmS o ‘ie ndraintant s 1. Adequate amounts of shallow ground water for domestic Dark-gray to brownish-gray marine shale and mud- | Gently rolling grass-covered hills. Not a source of ground water.
properties, and thickness. The more significant variations are cattle, especially in areas of the Reservation where shallow , ppm. (See geologic .map-) ] and stock use can be obtained throughout much of the Res- Carlile Shale 100-325+| Stone- Large septarian concretions common in the
i izi i i water-bearing deposits are absent or unproductive. These A summary of the quality of water from the Reservation 2 : g : =| upper third of formation. Middle part of formation
noted in the table summarizing the stratigraphy and physical 1 lai thor the Pi ' . lation to the 1962 U.S. Public Health Service drinki ervation, particularly in those areas underlain by the is sandy and contains thin limestone ledges locally.
characteristics of the exposed geologic formations. areas are generally underlain by either the Pierre Shale or 1 PECNSIGN N0 L6 LE90 Lab hu p lﬁ o ble TS e Arikaree Formation, Ogallala Formation, old terrace de-
In the area underlain by the Arikaree Formation, and in- Ehie White: Raver: Gooup, hokhs of Whlcp_conmst p {'efion}mantly Water siahdunds w given in Wi following table: posits, and windblown sand deposits. ! Harksen, J. C., McDonald, J. R., and Sevon, W.D., 1961, New Miocene formation in South Dakota: Am. Assoc. Petroleum
cluding all of the younger units that overlie the Arikaree, of soft §ha}e and f:lay of low permeablhty.. Precipitation that U.S. Public Health | Percent of 51 samples 2. Deep artesian wells, completed in Lower Cretaceous water- Geologists Bull, v. 45, no. 5, p. 674-678. (Also reprinted as South Dakota Geol. Survey Misc. Tnv. No. 3)
h i Ll i t tabl Th fi & cannot mflltrate into the 1mpermeable SOllS, can be salvaged Service maximum analyzed that exceeded A il K Nlckmsh', J. M., and McDonald, J. R., 1962, Basal Mlogene ash in White River badlands, Sou!:h Dakota: Am. Assoc. Petro-
there 1s a single continuous water table. e coniiguration 5 ; Substance vl o bapper smipmamopen: 1 bearing rocks, are a potential source of supply, especially leum Geologists Bull., v. 46, no. 5, p. 685-690. (Also reprinted as South Dakota Geol. Survey Misc. Inv. No. 7.)
of this water table is somewhat similar to that of the land for use o .small §t‘°‘3k TRRELYOLER. Because.the. s.hale and clay ot el along the northern border of the Reservation in areas
surface, but is much smoother and has less relief. Depth to are sufficiently impermeable to prevent significant seepage where shallow ground water cannot be obtained.
the water table is usually greatest beneath hills and ridges losses, th'e greatest loss of vsrater from the reservoirs is by g:’;;f::se (Mn) 0‘?)5'“3/ ! f; 3. Conditions for the construction of surface reservoirs are ACRE-FEET
(150 to 275 feet) and shallowest beneath stream valleys and evaporation. Runoff resulting from local thunderstorms, Sulfate (SO,) 255 13 best in areas where the chances of obtaining shallow ground L et
other low areas (0 to 50 feet). however, is usually enough to make the reservoirs a reliabie Chloride (Cl) == = water are poorest ‘
Inafew places,discontinuous beds of impervious clay above source of water. ) ) . Nitrate (NO3) 45 4 4. The quality of ground water, except from alluvial deposits
the water table in terrace alluvium that overlies the Arikaree Streams in the project area usually are not reliable sources Total dissolved solids 500 35 underlain by Cretaceous formations, is good; the water is 40,000 o
Formation obstruct downward percolation of water. Water °_f water. Most st-reamflow occurs in response to precipita- 1US. Public Health Service, 1962, Drinking water standards—1962: suitable for most uses. '
that remains above such a clay barrier is called perched tion, however, during the spring and early summer when i ¢ 5. Although large-capacity wells (more than 100 gallons per
water. Although a few bodies of perched water may persist water levels are high, some seepage from ground water and Although some of the samples exceed one or more of the minute) have to date (1968) been constructed only for mu- 30,000 - 101°15°
even in the driest seasons, most are temporary and not de- discharge from springs supplemer.lt. su?face runoff in the recommended maximum concentrations, most ground water nicipal supplies, the potential for such wells for irrigation P 4?’320_%/ /\E\{ EXPLANATION
pendable sources of supply even for domestic purposes. sﬁrezms. (.S g:;zyerage mor(lithly pr:;: 1p11’citt10n gl mg‘)ff R} from the Pine Ridge Indian Reservation is of acceptable use probably exists in much of the area underlain by the 5.0 2 44
" 0S pl‘e(ﬂpl 10N occurs unng e late Sprlng an Summer, quality for most uses. A . . a A - _5 43°45' A
; i : rikaree Formation. 20, 0k ~ ’ ;
In the northern and western parts of the project area, with the largest amounts falling in May and June. The dis- Development—Present (1968) development of the water re 000 Gaging station
Where. the Ank?,ree Formation has been removefi by erosion, tribution of runoff is directly related to the distribution of Ptk ‘:f:l the Reservation is not ex ter?sive Wells have been o g ot u .
there is no continuous aquifer. Becau_se of the 'rellef.and pres- precipitation, except during March when runoff is due pri- commploted in shallow rocks of Tortiary sud .Holocene g . 45 o 310,1 o a3 Predipiiation stuiion
SRES 5. Sha [ s s overlyxp S - marily to snow melt. only the amounts of water necessary for domestic stock’ and W:ﬁ L\k Y \g :f;}fmj;iﬁé 30004
able:- clay and sha!e, there are many 1sol?.ted, localz shallow The average monthly distribution of runoff is more uni- municipal use are botng withdrawn. Springs hax,re bee;x g 3 By H bl -‘\ \—Pogh LA - Pas{ Creek
e gqulfers - n(?t . form for the Little White River than for the White River. veloped to increase their yields wh;ere natural flow was in 103°00! ﬁj ) 5 \) \ \ \ i : ; ’ i
3 7 2 s g > i o A Q E E LSS (55, L R
be perched water because 'Ehere- 5 M BICRELgING waar Tk, Flow in the White River is highest during March, May, and sufficient to meet the demands for domestic and stock use rf { wl y ' ST WA NG LITN 10,000 Precipitation
The extent of a local aquifer is governed by the extent of June, and low or erratic in response to storms the rest of the Surface waber is weed ouly for Hvestock, except fur ol 2‘\ :‘gb\g N \. 14 *E"f*{ 2 (sl s
peciable heds averiying impeoieiie heds. Depic: 1o wisker year. The more uniform flow in the Little White is due to B gl e s b7 bl AR E N : N e %
in these local aquifers varies with the thickness of the perme- very permeable sand formations in its drainage area. Asa ?mom{v h}:l é ra“én 01: iIrrigation Irom the White hiver an ?\‘z = 1 T =
1 d s o M rom 1te a, Feex. - T TaTE T T TalT
able beds, but is usually. less .than 50 t:eet. result, most of the precipitation seeps into the ground and Large-capacify wells (more than 100 gallons per minute) N mk = |F'r)l\|‘f‘ MU s:q/ﬁ J =
Dept}} to w-ater, espec1ally‘ in the.Ar}kar.ee and the Ogallala then moves laterally into the streams through springs and & i 1 icinal lies in th ‘1\ g LA e e ( '
Formatlons’ 1S not necessamly an lnd]catlon of the depth to seeps instead of mnning Overland have been COnStI'IICte on y or munlClpa supp 1es 1n t e prO- 43°30" (2 ' l ‘\61% \ Fi -_’ 30" (Numbe"' Of years Of record are gwen below g'raphs)
: : : . ) . . ject area. However, the potential for large-capacity wells 2 |y O £ RS
:Zlhlc? : WME:rll rr:)t;s:h:er(()igll:;egr; (;u:)tb i?mman :g;%:iﬁz Xﬁz Flows in the numerous small streams that drain the project :f]for irrigation and industrial use probably exists in much of ’017:{"' STANRAR . \SPARALLEL
m: pg’é necesga te: Al & well through i’()g Lot or mareof area are intermittent, except for short reaches of Bear-in-the- the area underlain by the Arikaree Formation. The success- D) G E Rk,
y Ty . g Lodge, Porcupine, Wounded Knee, and White Clay Creeks ful laks £ wolls d de 1 1 heir 1 . ,QSnake Butte | Y
saturated material to insure an adequate supply. The areal . p ul completion of wells depends largely upon their location LA es (N 4
extent of aquifers commonly used and the depth to which T Gas @tpowssnads intaxvapt fus mater table. Eiows and method of construction. The wells should be drilled } ! ?\ AN 5
walls gener;llly - drillZd ke sl ouliiciont waker Tor the major streams (Cheyenne, White, and Little White Rivers) where there is an adequate thickness of saturated permeable s » o ST
; . are usually perennial. During the summer, however, dis- : 1 ; : 5 Ny \ The following four gaging stations have sufficient records for computation
domestic and stock use are shownon the map of areasunderlain ! beds as determined by test drilling and electric logging. The J N : .
o shallow watan besting detosits charges often decrease to only a few cubic feet per second; method of well construction will depend upon the materials N e Y R A average annual discharge:
ot . st and during extended dry periods there have beeti many days penetrated by the drill at a particular location. At all loca- A S s wall 1. White River near Oglala (SWIANE' sec.24,T.38 N, R. 47 W.). Drainage
Springs oceur most commonly in the northern and western & fl d ! : - . — 5 : area about 2,200 square miles. Records available for water years
; when no Ilow occured. tions where the well penetrates the Arikaree Formation, the i / :
parts of the project area where the deeply eroded land sur- Af 11 lak in th " d e ’ - 1944-63. Average annual discharge 44,740 acre-feet.
: : ew small lakes are in the southern and eastern parts o well should be screened and gravel packed at each water- ] s R . :
face intercepts local water tables. Most of the springs are : 3 : e, | p Aia ) R 2. White River near Interior (SE% sec. 12, T.4 S,,R. 17 E.). Drainage area
e : ; the project area. These lakes form in depressions, usually ielding zone | Vo) . :
found along hillsides or in gullies, and are usually marked by caused by wind erosion of sandy material when the water y g : . . . ) A ] { about 4,120 square miles. Records available for water years 1904-06,
a brush thicket or by a small grove of trees in an area nor- . % ; One method of constructing large-capacity wells is described 15’ ] Sq15 1912-18,1928-31, and 1939-44. Average annual discharge 185,340
- ; table is high enough to intercept the land surface. Usually, by Gries! as follows: A acre-feet
mally devoid of vegetation other than grass, cactus, and s Tokos & % bov' i $ha Tk i ) ) . B R |V | %% . hopiin — .
segchroal. Bowings with the; Incgost yiskls oot at e Sin- e tah es dry up or become marshy during the late summer “The newest city well at Martin starts in the lower Harrison /3/ : : ; 77 19 11 3. White Rlveg-o n:zag-olégdoka (SE AISE Va s}gc. SOéST. 3 S'.l, %1 22fE.). 1;Deralnage
. 3 . montns. : 3 3 i B M) area apout o, square miles. eCcor avallaple Ior water years
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