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vibr—R_77_W — . — _ Raw : _@ EXPLANATION SHALLOW GROUND-WATER RESOURCES The sand and gravel deposits underlying the major ter- quality water to high-capacity wells. The quantity of water
!/‘ <o — | S/ Potential as sources of supply: The possibility of obtaining adequate supplies of good water races are good sources of water only where thick enough to that can be pumped from this aquifer on a sustained-yield
1= ~—J ‘%3‘1”',_/-—~\ i ; § from surficial deposits is limited to parts of some terraces extend below the surface of the Missouri River reservoirs. basis is not very large, however. Analysis of data from an
: !\ Tl )\ | *Eg _ along the Missouri River, to outwash near Stephan, and to Thus, the buried ancient channels across LaRoche and West aquifer test made with the irrigation well in section 28, T. 106 N,
i < [ 5 \7‘%%& % ) W ! Z } } )/ 5%52, part of a buried ancient drainage channel in southeastern Bend terraces, and the eastern edges of West Bend and Grass R. 70 W., showed that, although the transmissivity is about
| 7~ N f»’}\\ 7 N /AT PRPr ey § S Excellent Crow Creek Reservation. In these areas deposits of permeable Rope terraces are potentially good sources of water. Locally, 130,000 gallons per day per foot and the storage coefficient
osl— bA — / /\IR Fi ) N =16 Locally well yields might exceed 500 gallons per minute sand and gravel either extend below the level of Lake Sharpe yields of 50 gpm might be obtained from wells, except for is at least 0.05, only about 400,000 gallons per day moves
" | \ < /: /’ B ‘ ! ! or are sufficiently “dammed” by impermeable boundaries the eastern tip of West Bend terrace, where yields of 500 gpm through the aquifer into the test area when the well is pumped
= 7 ! 3 ~(\ MISSO. _ to form subsurface reservoirs of water. or more may be attainable. The quality of the water ranges 900 gpm. Thus one well pumping at 900 gpm can withdraw
! STANLEY CO ( J \ [ S L/ AIMAN o Good Pierre Shale, at or near the surface in much of the area, has from excellent to poor, depending upon the source of the water from the aquifer at about three times the natural re-
2 . «, Butlernad xlievesnferned. Well yialils sy vasigefvons § to 50 almost no potential as a source of potable water. The Pierre water and the permeability and local composition of the de- charge rate. Also, drawdown at the test site is large enough
gallons per minute usually will not yield water to wells, but where water can be posit. The best quality water comes from Lake Sharpe to limit continuous pumpage to 25 days or less. This natural
obtained, generally the quantity is meager and the quality is through coarse, clean gravel; the poorest quality water prob- limit on its pumpage prevents the irrigation well from ad-
e :% very poor. Colluvium and alluvium along streams draining ably infiltrates through clayey material and may flow along versely affecting nearby stock and domestic supply wells.
Pl t6 3008 areas where shale is at the surface commonly are composed the Pierre Shale bedrock surface‘beneath the terrace.. Very few permanent springs or seeps were foun(! during
Pastesrid wohsve Sjwved, Lovally gossitls (o obtain vsil yialids of clay or silty clay and are relatively impermeable; where Where the base of a terrace is above the reservoir surface, this study. Most of those found, and most of the springs and
of 1to 5 gallons per minute. Water may be of poor quality water can be obtained the quality, again, usually is very poor. the high permeability of the sand and gravel and the steep seeps mapped by the Bureau of Indian Affairs soil and range
Many small springs and seeps occur along contacts between slopes of the underlying bedrock surface permit rapid dis- surveys (1964 and 1965), are temporary and go dry by late
3 the Pierre and overlying deposits. The shale, a barrier to the charge to the Missouri of infiltrating precipitation. This is summer or are seepage from nearby stock reservoirs. Some
o Very poor downward movement of ground water, causes the water to why Fort Thompson terrage, for example, does ‘not contai-n seeps.have no outflow because the wat.;er evaporates before
< Low probability of obtaining water. Any water found has very move laterally to points of discharge at contact springs. The large or dependable sgpphes of water, though it locally is reaching a stream. All permanent springs, except those on
i : | T _—— poor quality quality of water from these contact springs ranges from fairly from 60 to 100 feet thick. Much of Grass Rope, West Bend, the lower reaches of Crow (?reek, have flows of less than‘5
i I J\N\;v \ ¥ \ K ‘t— N o good to very poor. Most springs and seeps are temporary and and LaRoche terraces, and most or a!l of J.oe Creek and Fort gpm. The Crow Creek springs have an a..ggr_egate flow, in
i s .\ 5“ e J Y : LA i Permanent springs and seeps go dry by late summer. Lookout tefraces have the same conf%guratlo'n. If wells were late summer, of more than 80 gpm and maintain a small base
f f% N e 5:8 \ ' x Glacial till, both end moraine and ground moraine, is little completed in the deeper parts of buried drainageways on the flow in the lgwest reach of .the stream. ) ) '
W \QL ~ G I’\«M-‘ ey \:;-\ }\ { s o | i137 better than Pierre Shale as a potential source of water. Locally, bedrock surface, they might obtain small to moderate sup- The quality of water in surficial deposits varies widely,
- . 8 ‘(\5 = ia o N\ i K i thin beds or lenses of gravel, sand, or silt may yield meager plies of good to poor-quality water; but such wells might go often within short distances. For example, water frf.)m a well
! i | V\& \ \{ NV _\ §:<\ b J I or small supplies of water, commonly of poor quality. dry by late summer or f.all. in section 28, T. 106 N, R. 70 W., was of calcium bicarbonate
5 N Y O O D O W ENY S N y ; l I Alluvium along several streams, particularly Joe, Soldier, The outwash deposit northeast of Stephan yields good- type and had a specific conductance of only 887 umhos per
R.77 W, 100° R.76 W. o 7250 R74W. ' Elm, Smith, and Campbell Creeks, and at the mouths of quality water to several stock and domestic wells. The deposit cm (micromhos per centimeter) whereas water from a well
Basefram 1.8 Geological Survey SCALE 1:250 000 44“% y . faar others such as Cedar and Medicine Creeks, might yield small may contain as much as 10,000 acre-feet of water underlying a quarter mile farther west was of sodium sulfate type and
5 o 5 16 W LES r I\ eok] | supplies of water, commonly of poor quality. Alluvium under an area of 9 square miles; only about 2 square miles of this is had. a. specific c‘?ndU.Ct?nce of 4’509 umhos per .cm. .SuCh
= 106 I the flood plain of Crow Creek, however, probably can yield within the reservation. This aquifer could not support heavy variations make it difficult to predict water quality reliably
5 0 5 10 KILOMETERS N‘r \ / ! " small to moderate supplies, locally as much as 50 gpm (gal- pumping from high capacity wells but should continue to be when selecting well sites. The differences in water quality
= - —— i | <8 7 j lons per minute), of poor-to good-quality water. Although an excellent source of stock water. have many causes including: local variations in sqluable
i S 3 : commonly low in dissolved solids (less than 1,000 mg/l), Outwash and fill in the buried ancient channel in south- minerals in aquifer material; differences in residence time of
GROUND-WATER AVAILABILITY MAP—SURFICIAL DEPOSITS i i ! | water from the Crow Creek alluvium can contain appreciable eastern Crow Creek Reservation contain an estimated 10,000 water in the soil and the aquifer; possibility of receiving fer-
-  BUFFALO, ‘C%?lw.' T = selenium; as much as 0.02 mg/1 has been found. acre-feet of water in Buffalo County and can supply good- tilizer or feed-lot drainage; and local pollution. In general,
| the cleaner, coarser, more permeable aquifer material tends
C'—B = to yield the less saline, better quality water.
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Area where aquifer in Madison Group probably is in & Shows altitude of top of the Minnelusa Formation. Dashed N /;l\/ Approximate area where wells tapping the Dakota
contact with aquifer(s) in overlying formations Area where aqui_fer in Minnelusa Formation prol).ably ”I;ZZ; ‘g’:ﬂ’;’:;’::;elgei“at"d' Contour interval 100 feet. Area where aqui.fer in .the Iny_an Kara‘Group prqbably Approximate area where v?ells tapping the Inyan Area where Graneros Shale may contain an aquifer at Sandstone will not flow
200 is in contact with aquifer(s) in overlying formation is in contact with aquifer(s) in overlying formations Kara Group will not flow gr near the base probably recharged by the Dakota 500
Structure contour . K oo i ) 300 m—— s
Shows altitude of top of the Madison Group. Comtour interval Line of equal thickness of Minnelusa Formation Stivictire coniteir ' Structure contour .
100 feet. Datum is mean sea level Interval 100 feet Shows altitude of top of the Inyan Kara Group. Dashed where Shosx dltvude ?got;ge:f tﬁ%ﬁayﬂ?ﬁzﬁvgonwur weberant
0 Area where aquifer in Minnelusa Formation probably Area where aquifer in the Inyan Kara Group probably qpm;oximatc;lu llocated.- Contour interval 100 feet. Datum el e s i b ot ’
Line of equal thickness of Madison Group, in feet 18 In gontact with aguifer(s) in unilerlying formations is in contact with aquifer(s) in underlying formations o mean e feve is in contact with underlying aquifersp Y 300
el 50
GEOHYDROLOGIC MAP OF THE MADISON GROUP Potentiorflleot(;ic contour Potentiomzé(t):ic contour Line of equal thickness of Inyan Kara Group, in feet 1600 — —— — Line of equal thickness of Dakota Sandstone, in feet
Shows the altitude of the artesian head inm the Minnelusa Shows the altitude of the q,rtesian head in the Inyan Kara Group. Potentiometric contour
Formation. Dashed where approximately located. Contour Dashed wherq approzimately located. Contour interval 100 Shows the altitude of the artesian head in the Dakota Sand-
interval 100 feet. Datum is mean sea level feet.  Datum is mean sea level stone. Dashed where approximately located. Contour interval
GEOHYDROLOGIC MAP OF THE MINNELUSA FORMATION WESHYOROLOBIC MAF OF THE IRYAN Rishk BROUE e Datumtemean vee vt
GEOHYDROLOGIC MAP OF THE DAKOTA SANDSTONE
GEOHYDROLOGY OF THE BEDROCK AQUIFERS
GENERALIZED STRATIGRAPHIC COLUMN DESCRIBING THE BEDROCK FORMATIONS, THEIR HYDROLOGIC CHARACTERISTICS, AND QUALITY OF THE WATER Artesian aquifers underlie the entire area. These aquifers
[Some descriptions of the lithology and the water quality are based upon observations made and samples collected outside the area of this study; few wells have been drilled deeper than the Dakota Sandstone and all of those wells are screened in two or more aquifers. ] are: paxt ol & ek sequence ol se(‘hmentg.ry beds tha.t extend
across the state from the Black Hills uplift to the Sioux up-
Formation Thickness o o . lift and northward into the Williston basin.
System or Deposit (ft) Description Hydrologic Significance Quality of Water Crow Creek and Lower Brule Reservations lie on the nor-
thern slope of the Sioux uplift near its western end. The res-
Pierre Shale 0-550 Gray, brown, and black, tough, gummy to friable shale, non-calcareous Relatively impermeable, a barrier to the movement of water. Locally, Specific conductance as high as 15,000 umhos per cm (micromhos per ervations stretch from near the crest of the uplift down onto
to highly calcareous; contains widely persistent zones of limestone, lenseg or streaks of sandy or gravelly material may yield meager centimeter). Water may contain selenium; in some areas in western the shelf and the transition zone between the shelf and the
bentonite, and iron-manganese concretions. Marine. supplies of water, usually very saline, often high in selenium. South Dakota selenium contents as much as 5 mg/1 (milligrams per Williston basin.
iter) have been reported. The geologic formations in the bedrock, and the aquifers
Niobrara 70-160 Tannish to bluish-gray and light to dark-gray highly calcareous shale; con- Relatively impermeable, a barrier to the movement of water. Apparently they contain, are described in the generalized stratigraphic
Formation tains abundant microfossils. Marine. contains no water-yielding zone within these reservations, although column.
it does contain an important aquifer in the James River valley in east- For the major aquifers (see geohydrologic maps), artesian
ern South Dakota. head increases with stratigraphic depth. Thus, at a given site,
Carlile Shale 140-325 Light-blue or light-gray to black shale, generally non-calcareous; contains Relatively impermeable, a barrier to the movement of water except that Based upon reports from adjacent areas, water from the contained sand- higher artesnt«m pressure generally can be obtal'ned by tapping
one or more sandstone or sandy intervals (probably equivalent to the thin sandstone beds, probably equivalent to the Codell Sandstone stones probably is very saline and of the sodium chloride type (Sp. a deeper aquifer (where present) tha{l by tapplflg a shallower
Codell Sandstone Member found elsewhere) in the top half. Marine. Member, are reported to yield water in some areas. No wells now in Cond. more than 4,000 umhos per cm). one. Naturally, then, as the artesian head in the Dakota
use are known to tap this formation. Sandstone has dropped, water users have tended to drill
deeper wells. High cost of well construction, low rainfall,
Greenhorn 50-100 Buff to bluish, white, or gray, highly calcareous shale; commonly marly Can yield muddy, saline water to wells in some areas. Based upon reports from well drillers and samples from wells in adjacent and the scarcity of dependable year-round supplies of stock
Limestone and fossiliferous. May be interbedded with thin limestone layers. areas, the water is very muddy, of sodium chloride type, and has a and domestic water have encouraged water users to plan, and
Marine. Sp. Cond. greater than 5,000 pmhos per cm. to drill, wells tapping high-pressure aquifers below the Dakota
Graneros Shale 150-320 Medium to dark-gray non-calcareous shale. Calcareous concretions and Relatively impermeable, a barrier to the movement of water, except for In the southeast corner yields calcium magnesium sulfate water, Sp. Cond. Sandstone and to distribute the warm (80° to 100“? or 27° ‘
pyrite and marcasite crystals common. Locally the formation may the basal sandy zone along the crest and slopes of the Sioux uplift. about 2,200 pmhos per cm, much like that from the Dakota. Becomes to 37°C) water by pipeline to points more than 2 miles from WWER BRULE/INDIAN RESERVATION -
Cretaceous contain thin lenses and beds of sandstone and n?ay be sa'ndy or silty This sandy zone yields very saline, muddy water to ﬂow%ng ar.ld solium chloride, Sp. Cond. greater than 5,900 pmhos per cm within a the wells. ) . ) ) v
at the base. Along the crest and slopes of the Sioux uplift basal beds pumped wells. Locally, lenses or streaks of sandy material might few miles to the northwest. Also, except in the southeast corner, the As development intensifies in aquifers below the Dakota iy
of sandstone or sandy and silty shale may exceed 100 feet in thickness. yield meager supplies of very saline water to wells. water may be malodorous and muddy. Toward the northwest corner, Sandstone, the artesian head of these aquifers will decline as ' bic;(bonate ) . : - - \ -
Marine. bubbling gas may support a flame. Locally the Sp. Cond. exceeds did that in the Dakota. The eventual drop in head probably Sodium guifate & ; N— “\
R 10,000 pmhos per cm. Temperature ranges from 15.5" to 26 C. will be large; its size cannot be predicted but will depend upon vy I .vé'e
(Celsius). the excess of withdrawal over recharge before a balance is N MR (R iy st —] ‘
Dakota (Newcastle) 280-350 White, tan, or light-gray sandstone, very fine to coarse-grained, loose to A major aquifer; yields from 2 to 50 gallons per minute of moderately Ranges from calcium magnesium sulfate water (very much like that from reached. (Areas of mixed water types are shaded) f 4 + - -
Sandstone tightly cemented; interbedded with dark-colored shale. Deltaic or saline to very saline water to pumped and flowing wells. Importance the Madison Group) in the southeast to sodium chloride water in the The Dakota is the. most intensively developed aquifer in e s el ) TAORH,
near-shore deposits. is decreasing because the decline in artesian head has resulted in lower northwest. The calcium magnesium sulfate water has Sp. Cond. as low the State; on Crow Creek and Lower Brule Reservations
yields and in pumping lifts of as much as 250 feet. The original head as 2,120 umhos per cm, hardness as high as 1,400 mg/1, sulfate greater about 46 percent of wells in use tap the Dakota. One of the
(about 1890) was above land surface throughout the area. than 1,000 mg/1, fluoride between 2.3 and 3.8 mg/1, and boron generally consequences of heavy development has been a 200-to 300-
less than 0.45 mg/1. The sodium chloride water has Sp. Cond. as high foot decline in artesian head.
as 5,300 umhos per cm, hardness as low as 50 mg/1, chloride as high Artesian head in the Dakota Sandstone has been declining
22,800 mg/1, flwonide Befwern 1.2:and 2.3 amgfl, and boromgreater during the last 80 years and will continue to do so until re-
e 35 mig/l: Tempembieemiges from 15:5 1o 33°%, charge balances withdrawals and an equilibrium is reached.
Skull Creek Shale 0-130 Dark bluish-gray shale. Marine. Relatively impermeable, a barrier to the movement of water. Intensive development of deeper aquifers, and the consequent
] ] - - - ) ; : - - - - - — ] decline in artesian pressure in them, will cause an additional,
Inyan Kara Group 0-80 White to light-gray or tan sandstope, fine to medlum-graiuned; contains A major aqu1feli; can y1el§ hard, saline water to flowing wells‘ through- Calcium magnesium sulfate water similar to that from the Madlson. Group. possibly very large, drop in head in the Dakota. At present,
beds of gray to black and reddish to buff shale and siltstone. Con- out most of its extent in the report area. Probably most, if not all, Sp. Cond, ranges from 2,200 to 2,600 umhos per cm, hardness is greater however. the pate of dechine of artesian. head in the Dakota is
tinental to marginal marine deposits. of the Inyan Kara present is the topmost unit, the Fall River Forma- than 1,200 mg/1, fluoride is between 2.8 and 3.5 mg/1, and boron is = s
tion. generally less than 0.25 mg/1. Temperature ranges from 23.5° to 375°C, less than ‘1n the past (less than 1 f.O.OF per year in some areas).
The artesian pressure may be stabilizing.
Jurassic Sundance 0-90 White, buff, dark-pink, or red sandstone, medium to fine-grained; may be A major aquifer; can yield hard, saline water to flowing wells throughout Calcium magnesium sulfate type water similar in quality to water from the Most well owners are keenly aware of the value of con-
Formation glauconitic in some areas; contains layers of red to brown, green, and its extent in the report area. Water-quality and artesian head are Madison Group. Temperature ranges from about 26.5° to 32.5°C. serving and maintaining artesian pressure and equip their
gray shale. Marine. similar. to those of the Inyan Ka.ra,. but the Sundance pinches out a flowing wells with control valves. Even though flow is re-
. few miles west or north of the limit of the Inyan Kara. duced below the maximum possible rate, many wells flow at R.77W. R.76 W. R.75W. f 7w I I
Permian and Minnelusa 0-250(?) White to yellow, buff, or red sandstone interbedded with anhydrite, brick- A major aquifer; can yield hard, saline water to flowing wells through- Calcium magnesium sulfate type water similar in quality to that from the greater rates than actually needed. To reduce long term well ,— ' Lo Sodium{ Sreorbonate  [lai o el
Pennsylvanian Formation red to orange, green, or black shale, and white to brown to gray limestone out its extent in the report area. Fairly high artesian head, ranging Madison Group. Temperature ranges from about 27.5° to 39.5°C. costs by lengthening useful well life, to conserve pressure, ’ - sulfate [ o
and dolomite. Continental to marine. from at least 40 to more than 250 pounds per square inch at land and to maintain original water quality, most wells drilled l Sodium § e 1(}"9
surface. May contain more than one water-bearing zone. within the last 10 years are cased with copper or, experimen- chloride | '
Mississippian Madison Group 0-100(?) White to tan, brown, and gray limestone and dolomite. Locally may con- A major aquifer; can yield hard, saline water to flowing wells throughout Based upon reports from nearby areas, the water is of calcium magnesium tally, Wl.th plastic. Black iron or steel casings tend to det:,ex.'lo- -
tain shale or anhydrite beds. Marine. its extent in the report area. Has higher artesian head than any over- sulfate type, has Sp. Cond. of 2,200 to 2,400 gumhos per cm, hardness rate rapl.dly and corrode through at permeable beds containing I-|
lying aquifer. The Madison probably recharges the overlying bedrock greater than 1,400 mg/1, fluoride greater than 2.8 mg/1, and boron more saline Wat?r' . D 1108
aquifers and is the source of the calcium magnesium sulfate water less than 0.20 mg/1. Temperature is greater than 32°C. The geochemistry of water in the Dakota Sandstone ap- 25 "
found in them. The Madison is recharged in the Black Hills. pears to be complex; within or near the reservations wells U R 70W
: . : - . g s - . - - tapping the Dakota may yield sodium chloride, sodium bi- 'f’@ "
Devonian Undifferentiated 0-50(?) Red, green, gra}f, and b'lack shales 1nterbedd'ed with anhydrite, red to gray, Hydrologic potential unknown. Thé shale beds are barriers to theT move- No dlr'ect information avaﬂa.ble, but evaporite beds and minerals, such as carbonate, or calcium, magnesium sulfate water. Between . % L meow
Ipedlum to fme-gramfed sandsFone and siltstone, and gray to brown ment of water but sandstone or limestone beds may be potential halite (r.ock salt), anhydrite, and gypsum probably make the water the regions where each of these types of water is found are 0 2
limestone and dolomite. Marine. sources of water. very saline. A 5 . o 7)) L
areas of mixed water types such as sodium sulfate or sodium e Ml ’ 0 N,
Transgressive “basal wash” 0-50 White and buff to pink to light reddish-purple sandstone, generally coarse- A major aquifer; in physical and hydraulic contact with the other aquifers Generally the same as water from the Madison Group. chloride bicarbonate and others. The chemical data support . NS & o
grained but ranges from fine-grained to gravelly. May be arkosic. Re- where they pinch out against the Precambrian surface. Also known the theory that the Dakota is receiving major recharge from S ’ ’ . ) V’ :,‘:(’v -
flects the lithology of underlying or nearby Precambrian rocks. This locally as “‘granite wash” and “‘quartzite wash”. underlying aquifers. Calcium, magnesium sulfate water oc- . . p— é\ah ‘\
is a coarse clastic facies that overlies the Precambrian surface through- cupies a larger proportion of the basal third of the formation Loe vy o &6"” 'éé
out much of South Dakota. than in the top third, a natural consequence of its movement | °«>¢\° ‘ _J '
Sioux Quartzite Pale maroon, pink, red or purple, hard, dense, orthoquartzite. Locally Impermeable; locally might yield water from fractures or joints. No information available; but probably the same as water from whatever into the Dakota from below. Also, the pattern of major ion H'&tfasgo: :'ifg # 3; 3’1’;8:: af:':r? asdTe%';‘E } ‘ . - -
white, locally friable. Contains a few beds of catlinite (pipestone). aquifer immediately overlies, or is in nearby contact with, the Pre- distribution generally parallels the area where aquifers in = . s N
Precambrian cambrian surface. the Dakota are in contact with underlying aquifers. The
Igneous and Various colored granite, gneiss, schist, and other igneous and metamorphic source of predominantly sodium bicarbonate water, found GEOCHEMICAL MAPS OF THE DAKOTA SANDSTONE
metamorphic rocks rocks. in the Dakota a few miles west of Lower Brule Reservation, SHOWING WATER TYPES
is unknown. Sodium chloride water probably is connate
(trapped in the Dakota when the formation was deposited).
The proportion of the Dakota Sandstone that yields cal-
cium, magnesium sulfate water probably is increasing. As
sodium chloride or sodium bicarbonate water is withdrawn
by wells, recharge is induced from underlying aquifers. Some
DEVELOPMENT OF GROUND-WATER SUPPLIES IN 1970 wells (in good condition) in central South Dakota have shown
[First number is the number of wells tapping each type of source; number in parentheses is the number of wells or springs that flow; last number is the estimated total flow in gallons per minute] large changes in water quality in the last 10 years. Commonly,
: : these changes have been increases in the proportions of cal-
Use on Crow Creek Indian Reservation Use on Lower Brule Indian Reservation cium, magnesium, and sulfate.
Ground Domestic Domestic Total
water Irrigation | Domestic Stock and Public Total Domestic Stock and Public Total both
source stock supply stock supply reservations
Drift, wells 1(0) 20(0) 34(0) 51(0) 11(1)3 117(1)3 3(0) 2(0) 5(0) 6(0) 16(0) 133(1)3
Drift, springs - 1(1)1 6(6)100 1(1)8 - 8(8)109 1(1)3 - - - 1(1)3 9(9112
Niobrara(?) Formation - 1(0) . - - 1(0) - - - - - 1(0) GROUND-WATER DEVELOPMENT to unsuitable, if sodium constitutes much more than half of
Graneros Shale - - 12(1)195 | 3()11 - 15(13)206 . 7(6)24 3(1)10 - 10(7)34 25(20)240 An, eatimubel 4,240 sere-foct of waler wis upplied by wells  Shieweations, ———
Dakota Sandstone ) . 31(26)390 | 19(16)250 43)45 S4(45)685 ) (24565 | 18ELMED K1ag 4839)658 | 102(50)1,340 in 1970. About 3,770 acre-feet was discharged by springs and An iron and manganese content greater than 0.3 mg/1 will : : :
Graneros and Dakota . . . . - . - 2(2)10 2(1)15 - 4(3)25 4(3)25 (Y. ’ SIBLRaL ; L : - Shallow ground water is not obtainable in much of the area
Inyan Kara Group f}owmg wells, 230 acre-feet by one irrigation well, a'nd an es- usually reS}llt in stamm.g of laundry, t:ood, and porcelain and where it is found, it often is of poor quality. Surface
snd Sundsice Pornatisn ) ) . 2(2)160 . 2(2)160 B} . . . . 2(2)160 timated 240 acre-feet by pumped shallow and artesian wells. plumbing fixtures. Calc1u‘m and magnesium cause hardness water, with the exception of the Missouri River reservoirs,
Dakota, Inyan Kara, WATER QUALITY in water and scale formation in plumbing; hardness content though a valuable and widely distributed resource, is unde-
and Sundance # * 1(1)30 = * 1(1)30 = s = B B 1(1)30 Selected chemical analyses and a summary of trace elements grea_ter than 60 mg/l is hard.and. greater than 180 .mg/ lis pendable because of scanty and erratic precipitation. There-
Inyan Kara, Sundance, are presented to show the general variation of constituents. cpx}md?red very.hard. .Fluorlde in small amounts is bepe- fore, some people have drilled deep artesian wells for their
?“d ann?lusa Formation - - 2(2)80 - - 2(2)80 = - 4-58 - s 2.1)188 333)5(3)32 The importance of the various chemical constituents in f1c1al. in promoting resm.tance to tooth decay but excessive basic water needs. Because of the expense of drilling artesian
Unidentified - - 11(9)122 2(2)22 - 13(11)144 - 20(17)130 5(4) - ( water depends not only upon the smount of the sabstancs fluor.lde can cause mottling of the teeth; the Pul?llc Health wells, most people will continue to use surface water and shal-
Total 1(0) 22(1)1 | 97(55)917 | 78(23)451 | 15(4)48 | 213(83)1,417 | 4(1)3 | 60(49)529 | 33(16)343 | 7(1)30 | 104(67)905 | 317(150)2,322 present but also upon the use made of the water. For domes-  Service recommends no more than 1.5 mg/l fluoride on the low ground water, as available, particularly for livestock
¥ . tic use, U.S. Public Health Service (1962) suggests that water ,t“"? regervatlons. ngh nitrate content in water usually is a.m supplies.
robably either sand near base of the Graneros Shale or top of the Dakota Sandstone or both. contain no more than 1,000 mg/l dissolved solids; however, }ndlcatlon of pollutlon. by sewage, feed lot.ru‘noff, 0-1' fertl’l- The best chemical quality and largest volume supply of
more than half the population of South Dakota drinks water LHEE SCERNEE; th? maximum recomme}lded .hmlt of nitrate in water available within the reservations is from the Missouri
containing more than 1,000 mg/l. Livestock generally has ‘(‘lrlnkmg v&:?ter is 45 mg/] because high nitrate can cause a River reservoirs. Development of some of the more than 17
greater salt tolerance than people; pigs, one of the less salt blue-baby” condition (methemoglobinemia) in infants and million acre-feet of annual flow in the Missouri appears to
tolerant animals, can drink water containing as much as young children. Boron is essential to plant growth, but a be an attractive solution to water shortage and a boon to ec-
4,200 mg/1 of dissolved solids. Most crops have less salt tol- slight excess may be harmful; sensitive plants may show dam- onomic improvement, particularly for irrigation. However,
erance than animals; irrigation water containing 1,200 to  28€ when irrigation water contains more than 0.67 mg/l and financial cost of such development probably will restrict it
WAT E R Q U A L. l TY 1,500 mg/1 of dissolved solids is borderline, if low in sodium, even tolerant plants may be damaged when boron exceeds to large projects or to individual users within a mile or so of
' 2.0 mg/1. the reservoirs; in general, the greater the distance from the
reservoir, the higher the cost and the larger the area that
SELECTED CHEMICAL ANALYSES probably should be developed.
[ Analyses by U.S. Geological Survey Laboratory. Unless otherwise specified, all constituents are reported in milligrams per liter.] TRACE ELEMENTS Surface runoff is widely developed for livestock supplies.
[Limits, where given, are those determined and recommended by the U.S. Public Health Service. Although evaporation losses are high, as much as 38 inches
Location Date of Source of Dissolved Solids |Hardness as CaCOy g Analyses by U.S. Geological Survey.] a year, dams and dugouts are a comparatively inexpensive
collection water 3 ® ° = = 33 _ & Recommended | No. of Canventration way to hold snowmelt and storm runoff for later use at widely
£ ; = ,g 5 fé _ - g _ £ *g‘ g,, % : = T § ,% o | . S § ) - £ g4 - .2 ¢ Constituct limit samples Sontce P qlspersed sites. Use of :chls type of water resource will con-
gy .‘9;‘ ] 5 .2 £z E~ g € 5 =1 2g | £ S Es 2~ - |2 A 23 - = E Sog g § 23§ 2 g EEY E E g 2 3 (mg/1) tinue to grow because of its many advantages. o .
: 28 5 E 29 | 53| 5| 8¢ 8- | 52| 8- | 82 |g€S| £¢ £ o g5 E % g 2 2 Ze2 | 886 g 8®.2 & 65| €82 | g8¢| 82 : : _ Shallow ground water of fairly good quality is available
=& 4 a & a4 | 58 | = S = A & & S &= O 2 z < @ S 38| S= 2 288 | B B3| 258 |88 | 3 Bromide None 6 Bedrock artesian aquifers 10.0 to less than 0.33 in only a few areas. In most of these areas well yields will be
' — Iodide None 6 Bedrock artesian aquifers 2.96 to 0.03 ] i 120 Itheaakh t il 1 vield
107-7222 | 4-1-71 Missouri River - 50| 50| - - 54 | 21 70| 55 | 19 0 200 132 | 06 03 | 009 | 460 474 | 160 | 60 710 | 8.2 | 40 2.1 0.00 | 0.00 Nitrite Nene 6 | Bedrock artesian aquifers 0.27 to less than 0.005 5 (ORI S s SO SN TERS WINT ANDPON SEES et
106-70-10 4-1-71 Crow Creek - 4 18 - - 46 19 55 | 17 172 0 180 13.2 3 N .15 430 476 190 53 665 | 7.8 | 36 1.7 .00 .00 Phosphorous greater than 50 gpm. Most future development of shallow
1077132 | 4-1-71 Campbell Creek s 3 | 26 . s 170 | 58 | 170 | 13 353 | 0 690 364 | .4 0| 17| 1300 | 1440 | 650 | 360 | 1,740 | 8.0 | 35 2.9 .00 .00 (total) Noiie 6 | Bedrock artesian aquifers 0.01 to less than 0.005 ground water probably will be for stock and domestic wells
108-75-13 4-1-71 Joe Creek - 3 27 - - 170 45 150 8.4 416 0 530 50.0 3 .0 .21 1,200 1,260 600 260 1,600 7.8 35 2.6 .00 .00 Arsenic 0.05 7 Streams and Missouri River Less than 1 0.0005 in the few favorable areas. Water quality, of great impor-
107-73-22 4-1-71 Brule Creek - 4 17 - - 280 85 440 | 17 302 0 1,400 301 1.0 1.0 .78 | 2,700 2,890 | 1,100 810 3,470 | 8.1 47 5.9 .00 .00 7 Alluvium, outwash, and terrace tance in considering any possible source of supply, is of par-
107-74-17 4-1-71 Medicine Creek - 4 12 - - 110 27 87 9.5 132 0 440 28.4 5 4 11 780 825 380 270 1,090 7.9 32 1.9 .00 .00 deposits 0.01 or less ticular concern for shallow wells because of the ease of
108-76-21 4-1-71 Cedar Creek - 4 16 - - 120 28 260 | 12 212 0 630 123 7 3.2 .64 | 1,300 1,380 410 230 1,830 | 8.0 57 5.6 .00 .00 Barium 1.0 6 Bedrock artesian aquifers Less than ! 0.0005 pollution from surface sources, possible high nitrate, and the
106-70-27 5-20-69 Spring - 9.5 | 28 0.01 | 0.00 83 26 61 9.2 380 0 95 24.8 3 28 .31 540 542 310 2 835 | 7.9 | 29 1.5 .00 .01 Cadmium 0.01 9 Bedrock artesian aquifers Less than ! 0.0005 known possibility of high selenium content.
106-70-29 8- -62 Alluvium 25 - - 15 - 390 100 420 5.0 719 0 1,500 145 - 0 - 2,900 - 1,400 800 4,500 - 40 49 .00 - T Streams and Missouri River 0.013 to less than ! 0.0005
107-72-8 5-26-69 Terrace 60 12.5 31 .03 .08 200 73 150 7.6 297 0 730 67.8 ail 2.6 .32 1,400 1,550 800 553 1,870 7.8 29 2.3 .00 - Chromium
108-72-29 5-26-69 Alluvium 46 7.0 | 28 .08 .10 | 470 170 660 | 20 6717 0 | 2,500 216 b 1.6 .16 | 4,350 4,710 | 1,900 | 1,300 5010 | 7.3 | 43 6.7 .00 - (hexavalent) 0.05 9 Bedrock artesian aquifers Less than ' 0.005
109-72-12 5-26-69 Outwash 40 9.0 | 20 .03 .00 110 38 61 7.9 | 351 0 260 9.4 .5 14 .07 700 735 440 | 147 1,030 | 7.7 | 23 1.3 .00 . Cobalt None 9 Bedrock artesian aquifers Less than 0.005
109-72-14 5-21-69 Outwash 50 11.5 32 12 .02 470 180 530 | 44 500 0 2,400 69.0 4 73 .09 | 4,000 4,360 | 1,900 | 1,490 4,550 7.8 37 5.2 .00 .21 Copper 1.0 9 Bedrock artesian aquifers 0.06 or less
107-74-5 6-18-69 Terrace Spring 13.0 | 26 .04 .00 38 41 85 | 3.6 | 398 0 110 13.3 1.0 3.0 18 520 521 260 0 821 | 8.0 | 41 2.3 1.21 .00 Lead 0.05 9 Bedrock artesian aquifers Less than ' 0.0005
108-73-10 6-18-69 Terrace 47 105 | 28 .19 .00 160 140 500 | 11 452 0 1,300 240 1.2 32 .84 | 2,600 2,920 960 592 3,600 | 8.0 | 53 7.0 .00 .02 Lithium None 7 Streams and Missouri River 0.21 to 0.05
109-76-13 6-18-69 Terrace 80 12.5 | 19 5.5 6.8 510 200 170 | 12 295 0 2,000 86.0 .8 5 .26 | 3,200 3,560 | 2,100 | 1,860 3,480 | 7.6 15 1.6 .00 -00 9 Bedrock artesian aquifer 0.02 to 1.02
'105-70-11 5-8-60 Graneros 860 20.5 | 10 2.1 04 | 230 55 290 | 22 175 0 1,200 92 2:5 A 77 | 2,000 2,040 800 | 652 | 2,560 | 7.3 | 43 4.4 .00 . Mercury 0.005 7 Streams and Missouri River 0.0004 to less than 0.0001
106-70-17 6-8-70 Graneros 650 17.5 74 | 2.6 .04 100 30 680 | 31 242 0 290 976 2.0 .0 3.5 2,200 2,240 370 175 3,740 | 7.8 | 78 15 .00 = Molybdenum None 6 Bedrock artesian aquifers 0.022 to less than 0.0005
2106-72-28 6-9-70 Graneros 973 11.0 | 31 .05 .03 500 220 2,200 | 73 699 0 4,100 654 .9 | 1,800 .18 | 9,900 | 10,000 | 2,200 | 1,590 | 10,800 | 7.8 | 67 20 .00 .20 Nickel None 9 Bedrock artesian aquifers Less than 0.005 REFERENCES CITED
;106-69-15 5-22-68 | Dakota 835 18.0 88 | 1.6 .07 | 380 87 120 | 20 175 0 | 1,200 942 | 2.8 2 41 | 2,000 2,230 | 1,300 | 1,160 | 2,490 | 8.1 | 17 1.5 00 = Selenium? 0.01 7 Streams and Missouri River Less than ! 0.0005 Larimer, O. J., 1970, A proposed streamflow data program
106-77-3 6-10-70 | Dakota 1,473 | 165 | 24 A7 | .10 69 18 | 400 | 25 160 0 820 | 123 2.0 13 81| 1,600 | 1,590 | 250 |\ 114 | 2,280 | 7.7 | 75 11 00 01 14 Alluvium, outwash, and terrace for South Dakota: U.JS. Geol. S £l
109-76-16 | 6-19-69 | Dakota 1,000+ | 235 | 19 02 | .01 20 8.01,100 | 19 668 0 2.5 (1,430 9 0 | 75 | 3,000 | 3,020 83 0 | 5250 | 80 | 9 53 9.30 - deposits 0.28 to less than ! 0.0005 P ¢ U.R. dreol. Durvey open-ills report,
108-71-15 5-26-69 Inyan Kara 1 Graneros Shale 0.20 p. i : .
and Sundance 1,675 | 29.5 | 14 1.0 10 | 410 | 100 69 | 19 224 0o | 1,200 88.6 | 3.4 0 | .16 | 2,050 | 2,240 | 1,400 | 1,240 | 2,400 | 7.4 | 9 8 .00 - 13 Dakota Sandstone and deeper U.S. Bureau of Indian Affairs, 1964, Soil and range resources
109-73-11 5.27-69 Inyan Kara, aquifers 0,61 o Jess inventory, Lower Brule Indian Reservation, South Dakota:
Sundance, and , Strontium None 7 Streams and Missouri River 5.8t00.58 Missouri River Basin Inv. Proj., Rept. 176, 67 p.
Minnelusa 2,140 | 280 | 13 .96 15 | 400 94 69 | 17 191 0 | 1,300 736 | 2.9 0 12 | 2,060 2,280 | 1,400 | 1,210 | 2,360 | 7.8 | 10 8 .00 .00 9 Bedrock artesian aquifers 1.09 to 16.8 1965, Soil and range resources inventory, Crow
2108-75-2 6-9-70 Inyan Kara Vanadium None 6 Bedrock artesian aquifers 0.006 to less than 0.0005 Creek Indian Reservation, South Dakota: Missouri River
(and Sundance(?)) | 1,700 23.0 12 2.5 .09 400 89 89 | 26 174 0 1,200 103 3.2 A .25 | 2,000 2,310 | 1,400 | 1,220 2,420 7.8 12 1.1 .00 - Zinc 5.0 9 Bedrock artesian aquifers 0.61 to less than 0.0005 Basin Inv. Proj., Rept. 182, 87 p.
1109-77-17 6-10-70 Iny;n 1331’3, (8 were less than 0.07) U.S. Public Health Service, 1962, Drinking water standards,
undance, . i .
(and Minnelusa(?)) | 1,945 | 35.0 | 16 39 | .04 | 410 88 87 | 27 173 0 | 1,300 89.5 | 3.2 1 18 | 2,100 | 2,280 | 1,400 | 1,230 | 2,390 | 7.6 | 12 1.0 .00 : ! Detection limit of analysis. _ . 3 1962: U.S. Public Health Service Pub. 956, 61 p.
Selenium, in minute amounts, is essential to human and animal nutrition, but even a moderate excess may be harmful or
1 Qutside of reservation boundaries. potentially toxic if ingested over long periods of time.
2 Also analyzed for chromium, lead, barium, nickel, cobalt, and phosphorus but contained less than 0.005 mg/1 each.






