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CHEMICAL QUALITY OF GROUND WATER 10,000 I | from well in the chemical-analyses table is (U.S. Environmental Protection Agency, 1976a) is Stock generally can tolerate very large possible toxic effects which may occur. Water water quality, especially in the more developed southeastern part of the county in the last 10 test holes, physical properties of uncon-
| N l ¥ | ; . . : .
w Fonspecifio Condf?nce prealefiian 250 im clomhos 715 umho/cm. Since the specific conductance is summarized in the following table: concentrations of dissolved solids. Studies have samples collected during this study were ana- northern and southern parts of the aquifer. WERIFG These water-level declines, which are solidated materials, chemical analyses of

Ground-water quality was evaluated by meas- ;ESOOOF Debgegtbn.‘;;e;gz:)isg‘%ls'us 7 less than 1,250 umho/cm, the second equation shown that chickens, swine, cattle, and sheep lyzed for selenium because relatively high con- Marked increases in specific conductance, dis- caused by pumping water for irrigation faster ground water, and streamflow measurement in
uring specific conductance of water from pumping 858000F. 2g’:z‘fa't?;n"f::f’;’ii‘i;"n”f“;":’;gg i should be used. Using the equation, an estimated can tolerate waters with dissolved-solids con- centrations have been observed in ground water solved solids, calcium, magnesium, hardness, than it is replaced by precipitation, can be ex- the Big Sandy Creek Valley in Lincoln,
wells and springs and by analyzing water samples _ standard error of estimate (Se)= 269 dissolved-solids concentration of 465 mg/L re- Dissolved-solids centrations as large as 15,000 mg/L (U.S. Envi- in Crowley County to the west (Colorado Depart- sulfate, chloride, fluoride, and nitrate were pected to continue and to expand to the northern Cheyenne, and Kiowa Counties, Colorado:
from selected wells and springs for chemical 9(‘,1, 7000 = 12 Spef,‘“ct‘:""f”z%‘agcf PR i A e =5 sults, which compares well with the actual value Suitability of water concentration ronmental Protection Agency, 1976b). Based on ment of Health, written commun., 1978; Tsongas noted in three wells in these areas for which part of the aquifer in future years if pumping Colorado Water Conservation Board Basic-

er ce a 9 ; 5 - 5 . . . . . - . . . . .

constituents. Specific-conductance data are 33 P DS =065 X SC T of 469 mg/L. Well 21 has a specific conductance for irrigation (milligrams per dissolved-solids concentrations, water from all and Ferguson, 1977). Of six samples analyzed for data are available. Less change in water quality continues at current rates. The Dakota Sandstone Data Report 12, Denver, Colier, 20
plotted on the water-quality map, and chemical = & 6000 DambsEs gl ey . o of 3,100 umho/cm so the first equation should be liter) aquifers sampled during the study are suitable selenium from the Big Sandy-Rush Creek aquifer, was noted for the one well with data available and Cheyenne Sandstone Member of the Purgatoire 2 plates.

analyses are listed in the table. Also shown ugg‘ stondasduarion Ul SFI MOERRRE NIt - e ygedy e EETImated va lue of 2,091 mg/L" <om- for stock watering. three exceeded the drinking-water standard and in the central part of the county. Formation are currently almost undeveloped as 1967, Geology and ground-water resources of
in the table of chemical analyses are drinking- 8§5OOO_ pares well with the measured value of 2,440 M e e one of the three exceeded the standard by more water supplies in the county. Although they are the Big Sandy Creek Valley, Lincoln, Chey-
water standards. Water-quality data are included w34000_ & mg/L. This same type of calculation can be made sl e e ede 0-500 In addition to specific conductance and than a factor of 10. This information suggests Water produced from the minor surficial relatively deeply buried (500 to 1,800 ft below enne, and Kiowa Counties, with a section on
from previoeus studies (Coffin, 1962; Boettcher, g@ for any of the specific-conductance data on the S A A by e dissolved solids, other water-quality constitu- that selenium should be evaluated when consider- aquifers (dune sand, slopewash, and loess) is land surface) throughout the county, these for- Chemical quality of the ground water, by
1962) as well as the current study. Q& 3000~ e e water-quality map or for any specific conduct- el o 500-1, 000 ents need to be determined when evaluating the ing water from this aquifer as a source of do- variable in quality. Specific  conductances mations could become more important as sources E A Heorr: U.S. Geological Survey Water-

eg ances measured in the future. TR i suitability of water for a specific use. How- mestic or municipal supply. Chemical analyses of range from 580 to 8,590 umho/cm, and dissolved- of water supply in the future. Supply Paper 1843, 49 p., 1 plate.

Specific conductance, measured in micromhos > 2000~ A DS —Dissolved solids — many crops; requires careful ver, specific-conductance and dissolved-solids water samples collected in 1960-61 and 1979 from solids concentrations range from 642 to 7,640 Colorado Department of Health, 1977, Primary
per centimeter (umho/cm) at 25°C (degrees Cel- ¥ SC —Specific conductance The dissolved-solids concentration may be management’practices _________ 1.000-2.000 determinations may be used to provide a quick three wells in the aquifer indicate that while mg/L. Water produced from these aquifers s Where water is not available from the Big drinking water regulations for the State of
slus), 1s the ability of water to conduct an gu 1000— i used to make an initial evaluation of the suit- ot be. Gred £ todering bianne ; i and inexpensive means of determining if further water-quality conditions have been generally generally very hard, has sulfate concentrations Sandy-Rush Creek or O0Ogallala aquifers, suffi- Colorado: Denver, Colo., 56 p.
electrical currefit, | Specirtic comductdnce 15 a 5 | | | i e | ability of wWater  supply for a  specific i PR b s i e water-quality evaluations need to be made. stable, local degradation has occurred, result- greater than the standard for drinking water cient quantities for domestic and stock use gen- Darton, N. H., 1906, Geology and underground
useful indicator of ground-water quality because 0 1000 2000 3000 4000 5000 6000 7000 8000 9000 use. Water with dissolved-solids concentrations Bl e e 2.000-5,000 ing in increases in dissolved solids and in most (250 mg/L), and is locally in excess of the max- erally are available from shallow wells. These waters of the Arkansas Valley in eastern
it is related to the dissolved-solids concentra- SPEC'F'CC%%'\TJ?’\;JECTEQ’){\%‘Ezrs'o'\’c“é‘tglﬁuos’\/'HOS PER greater than 500 mg/L are considered to be : : The specific-conductance data on the water- major anions and cations. imum allowable drinking-water standards for se- wells produce water from the Adobe Creek-Mustang Colorado: U.S. Geological Survey Profes-
tion of the water, measured in milligrams per 2 esthetically unacceptable for drinking (U.S. En- quality map indicate that the quality of ground lenium and fluoride. Where better quality water Creek-Sand Arroyo aquifer in the western part of sional Paper 52, 90 p., 28 plates.
liter (mg/L). The relationship between specific vironmental Protection Agency, 1977), although water varies widely in the county. Much of the Water from Fhe Adobe Cree%;ﬂustang Creek- does not exist, water from these aquifers may be the county, from the Nussbaum aquifer in the Durfor, C. N., and Becker, Edith, 1964, Public
conductance and dissolved-solids concentration waters with Jlarger concentrations are commonly Although this classification does not con- variation is related to different conditions in sand Arroyo aquifer had Speil ic-conductance suitable locally for domestic use. central part of the county, from dune sands, water supplies of the 100 largest cities in
for ground-water samples collected in Kiowa used without obvious il1]l effects on human health sider water with dissolved-solids concentrations each aquifer, such as chemical composition of va.alues FaRding from 1,320 to 3,400 umho/cm, and s slopewash, and loess, from weathered or frac- the United States, 1962: U.S. Geological
County is shown in the graph. (0. S. Public Health Service, 1962). greater than 5,000 mg/L, water of this quality the aquifer materials and quality of water which dissolved-solids concentrations of four analyzed Little water-quality data are available for tured zones in the Pierre Shale and Smoky Hill Survey Water-Supply Paper 1812, 364 p.

be determined wusing the graph or can be calcu- , sometimes is used for irrigation of tolerant recharges the aquifer. samples were between 1,300 and 1,890 mg/L.  The the Pierre Shale, the Smoky Hill Shale Member of Shale Member of the Niobrara Formation, and from Hem, J.D., 1970, Study =nd Tnterpretation of the
. . . . . . . H H . . . s " 0 e 9

If the specific conductance is known, the lated using the equations shown on the graph. The suitability of water in different crops in many areas of the Arkansas River valley water Is very h:?\rd and sulfate concentrations the Niobrara Formation, the Fort Hays Limestone the Fort Hays Limestone Member of the Niobrara themical charactoriciics: of patural water:
approximate dissolved-solids concentration can For example, the specific conductance of water ranges of dissolved solids for irrigation use of Colorado (Miles, 1977). Specific conductance of water from the Bi exceed the drinking-water standard of 250 mg/L. Member of the Niobrara Formation, or the Codell Formation and the Codell Sandstone Member of the : o
PR B g : F : 1 d th ; U.S. Geological Survey Water-Supply Paper

Sandy-Rush Creek aquifer ranged from 1,080 to Concentrations of ']Horlde lgca! y exceed the Sandstone Member of the Carlile Shale. The few Carlile Shale. 1473, 363 p., 2 plates
6. 500 unholon. . Blssolusd=sol ids euhcent rat lons maximum allowable limit for drinking water. Se- available data indicate that water from these : i
: . lenium was present in all four samples analyzed i o : : s e 2 : Kappiliesd G WS clie Ve MR EaR S fanid Hofstra,
were between 1,120 and 6,070 mg/L, exceeding the pres P b formations is generally high in .specific cen- The quality of ground water in the county, W. E., 1977, Digital ground-water model of
recommended limit for drinking water of 500 mg/L at concentrations greater than the drinking- ductance, dissolved solids, and hardness, and|is as indicated by specific conductance or dis- i Oéalla]é aquifer in parts of Cheyenne
and indicating that careful management practices Welber st ed. | Moker Brad B gl ol likely to exceed drinking-water standards for solved-solids concentration, varies widely, both and Kiowa Counties, northern High Plains
=% . . - 3 3 . - - . >
such as applying sufficient water to leach salts bang greek sand 6rr9yo ?qunfer generally sthId sulfate and fluoride and possibly for selenium. from aquifer to aquifer and within single aqui- o tolaryido: Calerads  Mater Conservation
CHEMICAL ANALYSES OF WATER FROM WELLS AND BIG SANDY CREEK from the root zone or cultivating salt-tolerant be suitable for irrigation use, although special One notable exception is well SC01704633ABC fers. Dissolved-solids concentrations are gener- Bosivid Wokeribecshtens Bitemian 35 20 p.
crops may be necessary when using this water for management practices may be NELEsEarys Mun|cn?a] (site 16 in the table of chemical analyses), ally greater than 500 mg/L, the suggested limit M foE, T Kerbe. Ninda, wiid Pentey. BB,
[ANALYSES BY U.S. GEOLOGICAL SURVEY; UMHO/CM=MICROMHO PER CENTIMETER; °C=DEGREES CELSIUS; MG/L=MILLIGRAM PER LITER; UG/L=MICROGRAM PER LITER] irrigation. A further evaluation of water qual- or domestic use of the water is limited by high which is believed to be producing water from the for drinking water, except in the northern part ;971..; é(;]ected v’vater-lével records %or Col-
ity for irrigation use may be made on the basis dissolved-solids c.:oncentatlons,' hardness, high Codell Sandstone Member of the Carlile Shale and of the Ogallala aquifer, where lower concen- orad<’) 1970-7k Colorado Mater Conservitlon
NON- DIs- of “the sodium adsorptien ratio (SAR) (U.S. S‘j']fate and selenium concentrations, and locally possibly also from dune sand. Water from this trations occur. Because of relatively high dis- wa v Basic-D;ta Raleasa 34, 104 p
e . . . . . 5 . 5 b °
NEAEER SPECIFIC Happe EHIEN e BIBS L Cnien oamian D18 A= is = DIS- DIS- DIS- igtYE's’ DIsS- Sgll_\SIED o DIS- e e B Dis= Salinity Laboratory Staff, 1954). Most of the high concentrations of fluoride. well is relatively low in dissolved solids and solved-solids concentrations in most of the Wit Fes oo 1977 Salinity in the Arkansas
5 gy DélE conpucT- Tgﬁ;ggA_ NESS H:;E_ SOLVED :Xéxé? SOLVED ADSORP- gg#xg? géﬁﬁ?; CA/'??(E’N' LINITY SOLVED  SOLVED  SOLVED SOLVED (SUM OF  SOLVED NITRITE gch)\s/ED SOLVED ~ SOLVED SOLVED ;2;!;‘3 SOLVED sampled wells tapping the aquifer produce water LR e retantn e e Ta- s el Eor sulfate and is the softest of any water analyzed county, careful management practices such as ap- \’/ ]'] "f Col ’ St e Erd s ol
WATER- IDENTIFIER s SAMPUE . TR eITE) - TURE NEss, WAL ol S TN Ciok o leny) (0s) o O e s N UTRATE R FEUS - pqonge UMD, BURGCBEN e RELEMIL with the SAR indicating a medium to high sodium e s in the county. plying sufficient water to leach salts from the S Sm ehsaladi i dedis
QUALITY (y-m-p) (UMHO/CM (°c) CAEDS o (cA) (6 (NA) RATIO (MG/E) (MG}L) CACO3 (soy) (cL) (F) (S10,)  MINED (N) NITRATE  "0) (AL) (B) (FE) (40 (SE) g : gl s ! g the Nussbaum aquifer. Specific conductance rang- ; tection Agency, Interagency Agreement, Col-
AT 25°C) (MG/L) (MG/L) (MG/L)  (SAR) (MG/L)  (MG/L)  (MG/L) (MG/L)  (MG/L) CONSTIT-  (MG/L)  (N) (UE/ZLE)  (We/D)s (UG/L) (UG/L) hazard, which is further indication that careful d.f 4 L ’ 8 . root zone or choosing salt-tolerant crops may be . 7 i} -D4-0544
MAP CACO4 (MG/L) (MG/L) (MG/L) (uG/L) : : : e rom 427 to 4,500 umho/cm on 18 samples, with ¢ : L e orado State University, EPA-I1AG-D4-0544,
; (MG/L) %52}3 (MG/L) management practices may be required. Using the ote-ba 1F he valies balow bo00 tbe bt The rox Water-quality data are available from only necessary when using ground water for irriga- B8 »
hardness classification below (Durfor and Beck- sults of two chemical anal ;es indicate that the ome we bl HSGHIDEhATANDAE, ‘sike JU - B dthe Sabls tion. Ground water produced in the county is Sh J‘ A 1976, Geologi f the L
DRINKING-WATER STANDARDS NONE  16.5-8.5 NONE NONE NONE NONE NONE NONE NONE NONE NONE NONE NONE 1250 2250 1.8 NONE 1500 210 210 NONE NONE NONE 1300 150 210 i ? o 5 of chemical analyses) completed in the Dakota RER 2 976, i i
.5-8. ; er, 1964), all of the waters analyzed from this GBS & Fard but it does not exceed drinking- y p generally hard to very hard, but water from the quadrangle, Colorado and Kansas: U.S. Geo-
aquifer would be considered very hard. t 5 é £ i Ived 1id Tiar Sandstone in Kiowa County. Specific conductance Dakota Sandstone is likely to be less hard than - i c - 5 11 | . .
1 SCO1704201BCB  OGALLALA 60-10-17 L6k 8.2 15.0 180 35 46 16 38 1 6 180 0 150 110 8.0 .55 320 20 e = S et water standards or dissolved soilds, sulTate, of water from this well was 1,400 umho/cm and g d Sulf A logica urvey Miscellaneous Investigations
2 SCO1704212DBB  OGALLALA 62-03-23 602 7.6 ---- 210 76 66 12 L1 1 4 170 0 140 140 17 7 26 3402 2o ---- 0 --- 100 0 -—- chloride, nitrate, iron, or manganese. The maxi- : : : ¢ NesE elast JrOURc WatEhe. Sl Tete cor.1cer.1trat|ons Series Map 1-944, scale 1:250,000, 1 sheet.
79-06-05 680 7.8 5.5 260 120 81 14 43 i 6 170 = 140 160 22 .8 24 e 4.7 0.01 e ha 40 0 T PR D A S IR g e e dissolved-solids concentration was 929 mg/L. Al- are generally greater than the drinking-water -
3 SCO1704213CBB  OGALLALA 62-03-23 514 7a7 o 210 39 62 1h 24 5 5 210 0 170 58 16 & s 333 4.5 ----- ---- 20 --- 0 e Brdnees : g . though water produced from this well is hard, it siandard (250 mafl ), cxcent in the narthern pari songas, T. A., and Ferguson, S. W., 1977, Human
b SCO1704232ABB  OGALLALA 61-05-16 811 Aot 14.5 310 120 95 18 48 1 3 240 0 200 170 24 .6 -—-- 495 4.5  —-e-- ---- --- 190 GO e --- ! > o : selenium (10 pg/L) and fluoride (1.8 mg/L) were : Y ; health effects of selenium in a rural Colo-
as ecaleium carbonate Classification el ded S ! S is softer than water from all but 3 of 50 wells of the Ogallala aquifer and in the Nussbaum i . :
ey S R A e o 55 A Rt el S o e 3 ch exceede on one or the two samples, Indi . . . . ; X . rado drinking supply, in Proceedings, Trace
5 SCO1704314AAD  OGALLALA 60-10-20 628 8.4 14.5 240 30 58 22 33 .9 9 230 10 190 32 25 2.4 348 10 250 (milligrams per liter) i 3 for which data are available in the county. This aquifer. Concentrations of iron manganese v
6 SCO1704316CADT  OGALLALA 62-03-23 532 T o 230 Ly 6l 17 19 = 7 230 0 180 46 10 5 30 3339 B e e 200 S0 0 Lol cating  these constituents should be evaluated celubtinie soft hekie basaaecselao by e ol g f1 ; . Pl ; Substances and Environmental Health, 11th
79-06-05 950 7.6 14.0 koo 190 120 2k 53 ! 10 260 7 210 180 b1 -9 31 Bl msen 17 03 = s ho 0 7 when considering water from this aquifer for do- ! ; Y uoride, and nitrate exceeded drinking-water A e ol U eES TRy o
7 SCO1704317CCC  OGALLALA 62-03-21 715 7.6 14.5 250 0 63 23 59 2 7 320 0 260 69 ii7 1.1 41 2%9 9.5  =---- - 100 --- 540 0 e 0-60 Soft o e FRof 4 wier ity Srandpeioe for municipal and domestic use to the south, standards for these constituents locally in the ; éO o >
8 SCO1704318BBA  OGALLALA 62-03-23 L8 7.8 15.0 220 72 79 6.3 9.0 .3 L 180 0 150 45 7.8 o 30 326 10 =---- -—-- 0 --- 100 0 --- 61-120 Moderately hard L } sl ey 3 : ]; west, and southwest of Kiowa County (Weist, county. Selenium exceeded the drinking-water souri, p. 5 :
. e water Is sultable Tor irrigation, ut sma 1963: V i d H B 1965). W didid : U.S. Environmental Protection Agency, 1976a,
9 SCO1704404CDA  OGALLALA 61-05-16 343 8.4 15.5 130 0 30 14 21 .8 2 160 6 130 23 4.0 142 - 187 1.0 ----- - -—- 900 ~----  —--—- Lo 121-180 Hard well yields will limit this use 963; Voegeli an ershey, 1965} . Water produse standard of 10 ug/L in 19 of 26 samples analyzed . : : . it
10 SCO1704408CCC  OGALLALA 62=03=235 1510 7.6 15.0 630 510 130 76 120 2 8 140 0 110 620 62 72 L7 313230 B s = 100 === 470 0 = More than 180 Very hard 3 from the Dakota Sandstone is likely to exceed for this constituent Because of the sometimes g Biee e psimany dr kg g ater
11 SCO1704412DAD  OGALLALA 62-03-23 388 7.6 15.0 160 27 52 Hes B .6 Y 160 0 130 50 5.3 3 31 256 5.0  ----- ---- 0 - 400 0 --- . . . : : ; ; re i =
12 SCO1704426DDD  OGALLALA 60-10-17 1,930 7.9 14.5 870 680 240 63 130 2 4 240 0 190 810 61 .6 —--- 15530 22 mm--- ——-- --- —— W e = Water produced from the Ogallala aquifer the water-quality standard for sulfate and can high concentrations of selenium, nitrate, and ]932latéon?3t159 [')t fas o e b e
13 SCOT704531ABA  BIG SANDY-RUSH CREEK 60-09-21 4,370 7 15.5 1,100 870 270 120 730 9 10 330 = 270 2,200 140 o) SR 3,640 38 —o-- et ==z O ememd siees 110 generally has the lowest specific conductance be expected locally to exceed the standard for fluoride, it is suggested that ground water used o [’) Cua “252 criteria watep: 9
i ; = : : ot : = : : : i on Ao i
14 SCO1704615BBD  DUNE SAND 61-06-08 1,980 8.1 15.5 440 180 130 2l 300 6 7 320 - 260 770 48 B . 1,450 EE e e _— e e R e SUIfate' concentrations of water prOdL_"C?d and dESSO]VEd solids concer'wtl'*atlons of any aqul f]L:IOr'Ide and for H‘C‘)n (Caln and others, 1980’ for human consumption in the county be evaluated 197.’] Nationa]p etk T SR S
79-06-06 2,350 Tolé 14.0 430 240 120 45 380 8 7 300 -- 250 980 55 ie 19 1,760  ----- o 01 --- --- 300 0 4 from the aquifer exceeded the recommended limit fer in the county. Specific conductances were Weist, 1963; Voegeli and Hershey, 1960). Al- for these constituents to determine suitability st i - E o Y- 3 942
15 SCO1704618CDD  BIG SANDY-RUSH CREEK 60-04-18 1,630 7.5 14.0 360 120 92 31 230 5 -- 280 -- 230 550 L7 ot -——-- 1,120 MR e e - s b s e : : : i ; = regulations: edera egister, . no.
GOSN e e R e BT G S M G e 2R TR cel R R T OIE  R BE ey e of 250 mg/L (U.S. Environmental Protection Agen between 343 and 3,560 umho/cm, with an average though water from the well sampled could be used for this use. Eambi : ’
17 SCO1704711BDD  BIG SANDY-RUSH CREEK 61-06-06 3,000 7.8 15.5 1,100 810 260 100 360 5 6 330 -- 270 1,500 70 207 - 2, 440 Sogl oo e - S el e e cy, 1977) in all samples analyzed. The high sul- value of 1,250 umho/cm. Dissplved=solids con+ for irrigation with careful management prac- U.S. P t’)]' Mea T bk 6 > LBEd me i ¢
e s i o s ™ S - it . 7 e it . . e S i " . 2 . fate concentrations may cause a laxative effect centrations determined on samples from 20 wells tices, data from south, west, and southwest Fa l; ('jc dea tU Ser;';T: a ;thrén Hi w?) Er
-06- , . . o5 , . 010 eastr e == : c ol : : : T standards: .S. Public Hea ervice Pub-
18 SCO1704802CBB1 BIG SANDY-RUSH CREEK 79-06-07 6,500 Vs 55 2 ) 1,900 480 2l8 106 10 L 330 -- 270 3, 800 250 i 7 18 6,070  ----- .09 01 2l C N0 160D i in usefs unaccustomc.ad to drinking this water. completed in the aquifer range.from 256 to 2,560 indicate that water from the Dakota Sandstone e 956. 61
19 SCO1705033CBAT  NUSSBAUM 79-06-07 427 7.8 13.0 170 31 47 13 17 6 4 170 -- 140 b2 1 .5 22 264 mmme- 5.3 01 --- --- 50 0 l Excessive concentrations of fluoride in drinking mg/L.  The smaller concentrations occur in the often is not suitable for irrigation use because REFERENCES li = ton ’ 2% ’ G
20 SC01804225BAA1  OGALLALA 60=08-22" 1,870 T3 16.5 710 570 140 85 170 3 == 170 0 140 740 110 5 36 1,390 hoig | e 50 —-—-- i P : U.S. Salinity Laboratory Staf 95 Diagnosis
e e e A s o o : : e s i e ks A 0 e e n - o o . ot - water can cause mot{;llng of teeth, but an opti northern (T,17 S.).and southern (T.20 S.) parts of high SAR: Although no wells are known to be Iy y fY i ) Z ik - g il
mum concentration will help prevent dental cavi- of the aquifer while the larger concentrations completed in the Cheyenne Sandstone Member or Boettcher, A. J., 1962, Records, llogs,tt and and improvement oF saline and alkalt soils:
21 SC01804325BAC  OGALLALA CISO5=T6E8E 3100 7.3 B NS00 1,300 380 120 200 2 6 190 0 160 1,400 140 255 s 2,440 IS e el i o R [ OE & fileis The maximum allowable concentration and are in the central part. Dissolved-solids con- the Purgatoire Formation in the county, informa- water-level measurements of selected wells U.S. Department of Agriculture Handbook 60,
22 SCO1804518DAC  BIG SANDY-RUSH CREEK OIS0 08 30170 i 150 810 280 i k20 6 8 250 ik 200 1,600 100 o5 semn 2,570 B o e S e e . . . SR . 5 d : 1 f 160
79-06-06 5,500 7.7 20.5 1,500 1,200 350 140 1,000 11 14 290 -- 240 2,800 230 1.3 14 4,700  ----- T2 02 --- = 30 20 3 the optimum concentration are based on the aver- centrations and SAR indicate that the water tion from Weist (1963) on nearby Crowley and an test holes and chemical analyses o S
23 SC01804608CBC  BIG SANDY-RUSH CREEK 61-06-06 2,660 1S 14.0 900 660 210 89 310 5 5 290 == 240 1,200 87 i} 10 G 2,060 CRBRAE S E mees S e R o age daily maximum air temperature. For Kiowa generally is suitable for irrigation use, but Otero Counties indicates the quality of water in ground water in eastern Cheyenne and Kiowa VYoegeii, B, T., 5%.; 'and  Hekshey, L. By 1960,
= = 1 T P o0 e e (O SRR SR e SR R T YR TR e (o1 0) o) e e i e . . . . . o . . . . -
s ST DY Rt RS el e e a0 et = - o € 2 A2 3 il L el . G L s = o el County the maximum allowable concentration is careful management practices may be necessary in the aquifer is similar to that in the Dakota Counties, Colorado: Colorado Water Conser- Records and ]095_01: se]ected-wells.and test
25 $C01805116DCCT  NUSSBAUM 79-06-07 760 8.1 14.0 150 0 30 17 120 4 4 2:30 -- 170 160 32 2.5 20 500  ----- 2.8 .01 --- --- 130 0 12 1.8 mg/L and the optimum concentration is 0.9 local areas. The water is hard to very hard, and Sandstone. vation Board Basic-Data Report 13, Denver, holes, and chemical and radiometric analy-
26 SC01805327CCCT  ADOBE CREEK-MUSTANG CREEK-SAND ARROYO 79-06-08 2,600 7.9 11.0 710 560 160 75 340 6 2 180 -- 150 1,100 L7 12 11 1,830  ----- .15 .01 --- --- 30 10 12 . : A 6. 3 . ces o Grelnd Eter Prowers Count Collo-
27 SC01805332ABB1 ADOBE CREEK-MUSTANG CREEK-SAND ARROYO 79-06-08 2,200 8.0 12.0 550 320 130 55 400 7 .9 280 -- 230 1,100 52 32 11 1,890  ----- 53 .03 --- -—- 100 10 34 mg/L. All water.' Sam[?les énalyzed ln.1979 from sulfate concentrations exceed the drinking-water Co L ; 18 p., 2 plake ; ke gD C ]’ g C Sy’ £
28 $C01805417BAB1  ADOBE CREEK-MUSTANG CREEK-SAND ARROYO 79-06-08 1,750 7.9 13.5 610 470 150 56 180 3 4 170 -- 140 780 16 1.1 1 1,300 <emes b.6 01 --- --- 20 10 25 wells completed in this aquifer contained fluo- standard of 250 mg/L throughout most of the cen- 1964, Geology and ground-water resources in o clirerse RO IOTBRORaEe F AR BRI
29 | SCO190h215BAA  OGALLALA 61-05-16 2,630 7.7 14.5 1,000 890 2008 D gy 3 b 180 0 50 1,200 - 1ho L 72,140 8 o G S e ride in concentrations greater than optimum and tral and southern parts of the county and local- eastern Cheyenne and Kiowa Counties, Colo- Board Basic-Data Report 1, Ground Water
30 SCO190LLT4DDAT  OGALLALA GO=10- 17 3,560 8.1 14.0 1,000 920 180 140 420 6 7 150 0 120 1,600 170 s Sl 2,560 i R e =eo S Bl i i water from three wells contained fluoride at ly in the north. The mandatory limit of 1.8 mg/L CONCLUSIONS rado, with a section on Chemical quality of Series, 52 p., 1 pl., 1 fig.
31 SCO1904414DDA2  DAKOTA SANDSTONE 79-06-05 1,400 HoT 22.0 150 0 36 15 260 9 7 320 == 300 360 58 24 9.8 979 = 12 02 e —== 70 250 0 concentrations greater than the maximum allow- for fluoride in drinking water was exceeded in the ground water, by C. A. Horr: U.S. Geo- 1965, Geology and ground-water resources of
32 SCO1904601AAB  BIG SANDY-RUSH CREEK 60-09-19 3,470 7.9 17.0 1,600 1,400 Loo 140 340 4 1 140 == 110 1,900 140 1.8 - 3,020 4,5 mmme- --e- --- cmmmmme e --- - : S e e AR by . o " ; g :
33 SCO1904615AACT BIG SANDY-RUSH CREEK 79-06-06 3,100 ey 14,0 1,000 730 150, 160 Lko @ 13 370 = 300 1,500 120 5 gl DG e 1.0 ol e - 60 300 36 al?]e. Concentratlgns of nitrate or dreilbe plus only one water sample from the northern part of d Suff|cu?n1.: Ll sl fion e logical Surveys Water-Suppdy Raper  WDSlL SRS ety s Eol vl ol e e
34 SC01904623BDD  BIG SANDY-RUSH CREEK 60-09-19 5,990 8.1 165 12,300 150D 400 310 860 8 12 450 -- 370 3,400 170 2.4 = 5,420 2.0 ----- - --- emmemen Lol S nitrate greater than 10 mg/L as nitrogen may the county, but was commonly exceeded in the tion or municipal use are available from two A R S u IS e zur‘\]/ey Watee=S UippilvalRaip el [ 7708 7 e
cause i i - i i i - aquif i i : ig Sandy-Rush a G = r i .
. Sl e e R N e e o ion e ; i e e . 6 o R EiEA N, M - me themoglobinemia (blue baby disease) in central and southern parts of the aquifer. Con quifers —in Kiowa County The Big Sandy-Ru Borman, R. G., ]978, Water-level records for tgé e \Z e i o T
36 SC01904802DDCT  SLOPEWASH 79-06-08 2,000 7.8 1240 670 410 140 77 250 4 7 320 -- 260 730 96 4.0 52 1,500  ----- 2.7 02 .- --- 60 10 L1 infants under 3 months of age who ingest the wa- centrations of oitrate or nitrite pluys nitrate Creek alluvial aguifer in the east-central part northern High Plalns of Colorado, 1974-78; Sisin, Mo G o Jife g 1Sied. ecords, logs, and wa
3; scmsouzlgcem SLOPEWASH 79-02-0; 2,580 7.4 14.5 1,000 820 zéo 120 240 134 6 220 -- 180 1,100 122 55 31 2,o;o ----- 6.4 01 --- --- 38 10 31 ter (U.S. Public Health Service, 1962; U.S. En- ranged from 0.88 to 22 mg/L, with an average of the county and the Ogallala aquifer in the U.S. Geological Survey Open-File Report 78- ter-level measurements of selected wells,
SCO1905426DAAT ADOBE CREEK-MUSTANG CREEK-SAND ARROYO 79-06-08 1,750 ; 12, 0 0 160 1 220 1 230 -- 190 710 1.2 21 1,340 ----- 1 01 --- --- 10 2 3 : ; . : : . i
39 scozgoﬁmm i o A 23_08-23 1;?0 ;Zg 15.2 ﬁgo 390 75 25 130 3 5 230 2 120 450 66 3.8 29 332 2.9 el 170 _____ % vironmental Protection Agency, 1976b). This con- value of 6.4 mg/L. Selenium was found at concen- eastern part OI_C the county. Data from neighbor- has, Lakev.vood, Lolo. , l§ Bl i springs and test holes, and chemical analy
I ) ) ) - . el - - i . : : : i = o - . ) i i . centration was exceeded in water from one well trations exceeding the drinking-water standard ing counties indicate that the Dakota Sandstone 1979, Altitude and configuration of the wa- 5¢5 of grou;d water in Otero and the]soush-
SC02004213CBC  OGALLALA 1-05-1 0 : : 1 -- ; ---- 504 3.8  ----- ---- --- 200 20 ----- --- . . - - : . 5 : T : c r ; :
i S i i 1 =0a 6 S50 81 i 330 e 76 33 &1 - i 190 o e 240 - Tk AT B el o = e (site 3? in the .tal.)le of chemical analyses) im i 1“'our_owc ShiEs samp1e§ collected. These rela and Che.:yenne ?andstone rﬁember of'the Purgatoire e t:f\ble arjd depth to water in the north ern part o Crowley COl_mtleS, Co DiFg®
79-06-05 1,240 7.6 50 450 300 98 51 110 2 5 180 -- 150 420 59 1.8 24 877  ----- 4.1 01 --- - 20 0 17 the aquifer. Drinking-water standards for iron tively hiigh' concentrations slggest that water Formation, which underlie the entire county, may ern High Plains of Colorado, January 1978: Colorado Water Cznservatlon Board, Basic-
42 SC02004413BAA2 OGALLALA 79-06-05 1,360 70 16.0 450 310 97 50 130 3 5 170 -- 140 480 L 1.6 21 928  ----- 3.5 01 --- --- 10 10 16 : . : el e i g Wy o e Data Report 11, 5 ,
i e e Hhs e ~ L o - . el 5 - o o B e E i Yoo Gnane REE STEnl N B and manganese have been estab] ished because both from the Ogallala should be analyzed for nitrate supply marginally adequate amounts for irriga U.S. Geological Survey ter-Resources |In P i P ;
of these constituents can cause staining of por- and selenium before being used for domestic or tion or municipal use. vestigations 79-54, Lakewood, Colo., scale 1963, Water in the Dakota and Purgatoire
o Bl R0 RO, SO ST, Rt 8.2 o i e e ol 4 G o o e L s 0 g e e S T = celain and laundry and may impart an objection- municipal purposes.  Iron may occur in ground 1:50,000, 1 sheet. Formations in Otero County and the southern
C02004614AD 5 1-06-0 ,030 ; 20.0 0 10 180 0 0 270 -- 220 1,400 i - 7,370 .02 ----- - --- cem e e --- ] . ; : ! 5
hz §C0200‘+62‘+BCA BIG SANDY-RUS(H)CREEK 60-09-19 §,9go ;.g 155 1,0(3)0 800 220 120 630 ; 10 zgo - Pa 000 117?) 1.2 St 3,3?0 W00 o e il S R S Er alblliciitdsitie S0 Balte The standard of 300 mg/L water produced from the Ogallala aquifer at con- Water.from the Big Sandy—i}u§h Creek E.aqu!fer Eatiint, Dotk viain s R ar.1d Emmons: Psdi SR, par'F of Crowley County, Colorado: U.S. Geo
79-06-06 3,800 Tl 7550 1 10 840 220 130 710 9 12 290 -- 240 2,000 130 1.8 14 3,360  ----- 56 02 --- --- 4o 10 3 for iron was exceeded in water samples obtained centrations greater than the standard for drink- currently is used for both municipal and irriga- Hydrology and chemical quality of ground logical Survey Water-Supply Paper 1669-P,
47 SC02004835BBA1  SLOPEWASH 79-06-07 8,590 Uil 16,0 2,800 2,700 360 460 1,400 12 5 160 -- 13080 00 590 3.9 14 7,640  ----- 5.4 01 --- --- 60 20 110 from two wells . In the \squiter. and the i dard e e T A Ty s s v T e tion purposes, with about 30 wells yielding be- water in Crowley County, Colorado: U.S. 17 p.
48 SC02005005DDA1  LOESS 79-06-07 950 8.1 16.0 240 100 49 29 120 3 5 170 = 140 250 47 2.3 22 Bl 75 .02 — — 20 0 19 of 50 mg/L for manganese was exceeded in water northern part of the county. Based on analyses tween 250 and 800 gal/min. Depths to water in Geological Survey Water-Resources lInvesti- 1965, Geology and occurrence of ground wa-
49 $C02005212ADAT  DUNE SAND 79-06-08 3,800 7.8 15.0 1,900 1,900 500 170 280 3 5 110 -- Bt 00 110 2.6 18 3,380 ----- 9.2 .01 --- - 50 20 47 : - : s : : : : it 3 <12 g fer o e ioun ahid ©h Sodtherr b
- il anidan ol R T e i e B i A - : : o = o i i g i R i g o s i e o from one well. Selenium concentrations in drink of watel.* samp')les collflicieiedl Fn:om‘four wel!s in the aquifer have changed little |n.the last 20 9 tions 80-681, scale 1:125,000, 2 sheets - in Ot unty nd t ? ]p [
: ing water should not exceed 10 pug/L (U.S. En- the aquifer in 1960-62 and again in 1979, it ap- years. In contrast, depths to water in the Ogal- Cofifin, DL LS 962 = " Records), llogs,land Water— of Crowley County, Colorado: U.S. Geologi
'Recommended standards for drinking water established by the U.S. Environmental Protection Agency (1977). 2Mandatory standards for drinking water established by the Colorado Department of Health (1977). #Residue on evaporation at 180°C. “Big Sandy Creek; estimated flow 4.5 ft?/s. vironmental Protection Agency, 1976a) due to pears that there has been some degradation in lala aquifer have fallen as much as 40 ft in the level measurements of selected wells and caliiSiinveyiWater=suppliy s Paper BII9S 9 0ND:
m #U.S. GOVERNMENT PRINTING OFFICE 1982 — 576-034
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