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CHEMICAL QUALITY OF GROUND WATER suitability of water for a specific use. How- the water may be suitable for stock or irriga- than from the Dakota Sandstone alone. How- 104°00' R.59 W. R58 W R.S7W — R.56 W
ever, specific-conductance and dissolved-solids tion uses, but not for domestic purposes. ever, the potential sustained yield is unknown. E [ pame Rt TTER — - - : 13?-’[4-5—\:- > -,._-__], = .

The chemical quality of ground water was determinations may be used to provide a quick Locally, the relatively soft water from the Da- 1 §/ |1 k & e A - — = DLW S gy e
evaluated by measuring the specific conductance and inexpensive means of determining if further Specific conductance was measured in water kota Sandstone may contain excessive concen- 3 : 4 / ; o/ 6 ( ]
of water from springs and pumping wells and by water-quality evaluations need to be made. from two wells completed in the alluvium of Sand trations of dissolved solids, iron, sulfate, and ,l X P | L v 3
analyzing water samples from selected wells and Arroyo and from one well completed in the allu- fluoride. o / N \ (g ¥ L'l..__.l
springs for selected chemical constituents. Spe- The specific-conductance data on the water- vium underlying the loess west of Sand Arroyo. i ~ { \_I'_) { -
cific.:-conductance data are plotted on the water- quality map inc.iicate that the quality of ground The specific-conductance values ranged from 550 Before proceeding with any of the ground- s ey % . ; "
quality map and results of the chemical analyses water varies widely in the county. Much of the to 2,500 micromhos, indicating dissolved-solids water-development possibilities indicated above, g( 4 ) \ g };-( —
are shown in the table of chemical analyses. The variation is related to different conditions in concentrations from 330 to 1,800 mg/L. No sam- it would be necessary to thoroughly evaluate the B \ AW
table includes data collected during this study each aquifer, such as chemical composition of ples were analyzed for chemical constituents. specific situation with regard to possibly de- T.18S. p— F = ; L 3 |
and during previous studies (Weist, 1962; Major, the aquifer materials and quality of water which The water probably is suitable for irrigation pleting streamflow especially along the Arkansas /_/ “\( \ 'T 185
Hurr, and Moore, 1970). recharges the aquifer. and stock purposes, but without additional data, River. This might involve drilling of test e A 3 \ } |

s ST suitability of the water for domestic use cannot holes, aquifer testing, and other hydrologic ; ; N , J |

Specific conductance, measured in micromhos Specific conductance in water from the Ar- be evaluated. testing and evaluation. sa? Fal 3 Ny : —
per centimeter at 25°C (degrees Celsius), is the kansas River alluvial aquifer ranged from 1,000 ; o o i i .‘Ei ) -
ability of.wa.\ter to conducf an electrica! cur- to 9,000 micromhos, with most values between Specific conductance of water samples col- Ground water containing excessive concen- > N p— H + i
rent. Specific conduz.:tance is a l:ISer] indicator 1,000 and 5,000 micromhos. Dissolved-solids con- lected from four wells completed in the Dakota trations of dissolved solids, hardness, iron, Py - - / 36 I
of ground-water quality because it is related to centrations ranged from about 700 to 4,500 mg/L. Sandstone ranged from 1,450 to 2,260 micromhos or sulfate may be used for municipal supplies /.--/ / | 3 ﬁ
the dlSSO]\.Ied-'::.OIEdS concentration of the water, Using the following hardness classification and the dissolved-solids concentrations in three if water with more suitable quality is not p— + . j
measured in milligrams per liter (mg/L). The (Durfor and Becker, 1964), all of the waters samples were 944, 1,200, and 1,430 mg/L. Water available (U.S. Environmental Protection Agency, e & 58 { 1 -
relationship between spec!flc conductance and analyzed from this aquifer would be considered from this aquifer is generally the softest in 1977). Various methods could be used to reduce S A \_ﬁ' __-/6
dissolved-solids concentration for gt:ound-wat?r very hard. the county; hardness was less than 140 mg/L in the excessive concentrations of constituents in : - / }" """" T
samples collected in Crowley County is-shown in all four samples. Sulfate concentrations, how- the ground water. Relatively simple ion-exchange $: g
the graph. . ever, are likely to exceed the limit for drink- processes c?uld be used to reduce the hardness i -)5;----__

Hardness, ing water of 250 mg/L; fluoride locally may while aeration and filtration could be used to pp v - E
ol as calcium carbonate Description exceed the limit of 1.8 mg/L. Two of the four reduce concentrations of iron. However, these C,~
- (milligrams per liter) samples analyzed contained iron in excess of the methods would not significantly reduce excessive cud '
058000 recommended limit for drinking water of 300 ug/L c?ncel:ltrations ?f.dissolved solids and fluorlde. T.19S. . — IT.IQS
55 0-60 ‘ Soft (u.S. Environmental Protection Agency, 1977). D']Utlof', by mixing the ground water W'Eh water J :
2 7000 61-120 Moderately hard Concentrations in excess of 300 ug/L may cause containing relatively small concentrations of ; ’ - 4
ga 121-180 Hard staining of porcelain and laundry (U.S. Public chemical constituents or removal of dissolved : ey '
% 2 600 More than 180 Very hard Health Service, 1962). The water is suitable for constituents by desalinization methods, would be \ 5. uyi " e W 690 ‘,/ =
,_5 stock use, but may not be suitable for irriga- required to reduce excessive concentrations of >\ : \\ \ 4 m\“‘\ 1978 /N | D 00 | I
égsooo tion because of a large sodium-adsorption ratio. dissolved solids and fluoride. =T B e [ — o . \ -
g3 Sulfate concentrations of water produced Although no wells are completed in the Cheyenne a3 S \\ &) l a1 L I / | = 36 |
O z 4000 from the Arkansas River alluvial aquifer exceed- Sandstone Member in the county, Weist (1963) re- " % *L:\‘_-. S =Y b -~ 3 '
az ?d the recommended limit of 250 mg/L for drink- ported that, on the basis of chemical analyses & 3 : e ﬁ Vi Y ey 3 o : l
é%m ing water (u.S. Enviromnmental Protection Agency, from other localities, the quality of water in . S \{1( : 5 4 7 ‘_7‘“1\} . . | r » N
a3 1977) in all samples analyzed. A laxative effect the aquifer was similar to that in the Dakota : \}: 1 ! 1" P /,{ e - { [ 1
';‘Ezooo may be noticed by users unaccustomed to drinking Sandstone. \ i = S { G p— id e ‘ t - | '
g%woo r.lh:rluis v.v:tell' (l]JiS. PubI;cdHe:Ith S:rvice,l.1?62)% - \\ e / || ) :_’ 31 [" /,/ ’ >
?20 uoride locally exceeded the mandatory limit o . e SN / N/ - izt : €
a S POTENTIAL FOR DEVELOPMENT OF ADDITIONAL - / B B s & } - H : \ pe——— y e
1.8 mg/L for drinking water (Colorado Department G TS SO ——r+ , 1 7 7 el ) LT
0 1000 2000 3000 4000 6000 7000 8000 of Health, 1977). Concentrations greater than NERVA ('wmué’:‘ f v ois : e e, /
SPECIFIC CONDUCTANCE, IN MICROMHOS PER 1.8 mg/L may cause mottling of teeth, especially - A “RESC / / * { - K ) :
CENTIMETER AT 25° CELSIUS children's teeth (U.S. Public Health Service, When evaluating an aquifer for use as a SELECTED MEFERENCES T 208 TR W™ ‘-.\ e L # < - 1T T.20S.
. 3 ° - . T J L 5 K
1962). source of municipal water supplies, factors to L § - 1B N Y - I :

’ - . be considered include availability and quality ¢ ’ 3500 ‘)\//(T'- 1% / //i< / { e 4" ¥

If the specific conductance is known, the Water frem the Arlondos Biwer  alluwisl s of water that will be available for an extended Colorado Department of Health, 1977, Primary 1978 S ) ; el N W A X L
approximate dissolved-solids concentration can - ‘ : : B niiamme period of time, and the costs of (1) well con- drinking water regulations for the State of ] ) : 8 5 F
b Soasnuinad ssion the sSralh. oF S U eadise- uifer generally is suitable for irrigation, but A ’ 3 T Colorado: Denver, 56 ) A | A B A
lated for the lineiJ showg oﬁ ;he raph by usi special irrigation-management practices, such as SUROE: @ W gt b WSl W Darton, N. H . 1906 ’G olz. and underground :\ s ] ': \ E\ y/ a M

n . i arto . H. e undergroun _ ] a8 . : N\
one of the two equations given be?ow? 2 . 22]222 zz::flg:-enzuvlvi'izsgtiﬁg I‘:z:z zg:: :rcgg W wa'\ters t’)f the ;\rkansasgzalley in Egstern ! = .-\)'I {_\:.\ ) ' : -
c an " i " . . : a ! ; \ _ ~ "
1 dicasticod-aadia . ‘ - On the basis of the hydrologic data in this C?lorado. U.S. Geological Survey Profes 36 a1 36 31 N ™% £ )
DS=SCX0.75-83 mg/L, (1) ARG SNSRI E———— S > ith ial for d sional Paper 52, 90 p., 28 plates. et WY/
quired locally. The water should be suitable for report, aquiters with potential for development Durfor, C. N., and Becker, Edith, 196k, Public | ' 3 HENRY
£ i d 1 han 2.800 micro- stock use. Chemical analyses of water collected as sources of municipal water supplies are the . stor susplies of the 109 1 ietoe 3 o~ WPy h (36) Lot
ﬁr speciftic conductance ess than 2, micro from well SC02205818CBD in 1960, 1964, and 1978 Arkansas River alluvial aquifer, the Horse Creek vtv:te'; s:pz ;:sto t ?962 a;ggst;u?es: l? ' M : > J .
mhos; or 4 4 ; : : e Unite ates : .S. Geologica 1 ) P‘
’ indicate only minor changes in the concentra- alluvial aquifer, the Dakota Sandstone, and the Survey Water-Suppiy Paper 1812, 364 p 5 b . h wlbad
DS=SCX1.22-1,620 mg/L (2) tions of the analyzed constituents, indicating e e B T8 . Finley, E. A., Dobbin, C. E., and Richardson -
. ’ . - e . ’ . ° ’ . °9 ’
relatively stable water-quality conditions in o e . o GIRUETON SETTer e Tyneg . e
. : the dune sand in western Crowley County is pres- E. E., 1955, Preliminary structure contour o
for specific conductances greater than 2,800 mi- the alluvial aquifer. e : St map of the Colorado plains: U.S. Geologi- &
tly being used as a source for municipal sup- P & 15 4 2260
cromhos, . P ' sl cal Survey O0il and Gas Investigations Map . 1961
s 2 plies, it is doubtful that adequate additional o g
: drainggzelgasii:rzomhazlhsj;:az?fiéfcortvz(:ct:ﬁ::evgﬁ:: supplies could be developed, due to limited sat- OM-176. . . - ..()3'
- ranging from 690 to 5,100 micromhos, and dis- i« g o W M gt B -, Jl:n D.,h 1?7Oi S::]udy :nd' ;?terpritatl:n O:’ T.218 T.215
9 ° 'y ° - * 4
DS = dissolved solids, in milligram r solved-solids concentrations between 448 and i ylelds:.. - ?Iluvual o ot Pl Ml t: ?e!:]lga G clar?cairgsr'gs wot l'_\;uur? T
B o > l g s pe 4,050 mg/L Water from the alluvium along the Creek drainage basin, the alluvial aquifer in :a er.llﬂi -361330 ogic urvey Water-Supply : \‘._‘
; : L . he Sand Arroyo drainage basin, and the alluvial o s . -
= s . : : mainstem of Horse Creek in the southern two- - . Y 9 ? clasai H & . !
SC = specnit:!c ionduitg;sg, in micromhos per Sl oF the amenvy sy B Sulile AEity A aquifer underlying the loess southwest of Sand Johns?;712)|wzlon,d Unlversald OI:I ProdgttsPCoi, 44—
centimeter a . . Lt Arroyo have insufficient saturated thickness to ) SRS T S o oo
use as a domestic supply. The smallest specific- » " 2 Minn Johnson Division, Universal O0il ) 270

For example, the specific conductance of ct:om:t..tctance valuez ?"d dissolved-iolids <':cl>ncen; T TR T T ——; Produéts Co., 44O p. ’ , ;‘ "954
water from well 5 in the chemical-analyses table rétions cccurred In weter sampies dceillecte " . . " Major, T. J., Hurr, R. T., and Moore, J. E. s |\
is 690 micromhos. Using equation 1, an estimated :rom we(ljl: ('j" this part of.the athunfer.d Sull-;- Crowl::eCoﬁ;lxns::s Rlvheer gi;;::;ilpo:::g:; ::2 i970, I',iydrogec;logic d;ta for the Ic,Jwer Ar- iR 8 1‘950 # - - ~
dissolved-solids concentration of 435 mg/L re- ate and hardness concentrations also tend to be kansas River valle Colorado: Colorado . _ = - -
sults, which compares well with the actr:gl value smaller in this part of the aquifer. However, supzly an.adeql;at? —— .Of W for - Water Conservation ;(’)ard, Water Resources i P p—
of 448 mg/L. Using equation 2 to estimate the water from only well SC01905627CAB had a sulfate — "e.”°" alhgenes .TIZ”S aquifer is capable Basic-Data Release 21, 125 p. N .
dissolved-solids concentration of water from concentration less than 250 mg/L, and water from - supplylng.lal:ge g gt . W, Major, T. J., Kerbs, L. L., and Penley, R. D. 225 = SR

. ec - . - e A
well 3 in the chemical-analyses table gives only this well and well $C021055280CD had hard- S0 G VNGRS SNENS — —— S c,:om[;iler"s, 1974: Selec’:ted water-le\,/el rec: . | APPROXIMATE AREA OF ALLUVIAL
a value of L,600 mg/L; the actual value is ness concentrations less than 120 mg/L. Fluoride cant.lon?—terrfl W= T . W— d—- ords for Colorado, 1970-74: Colorado Water \ AQUIFERS — A, Arkansas River
4,050 mg/L Examination of the graph relating locally exceeded 1.8 mg/L. P I GREetaIn S B GEaraie e G Conservation Board, Water Resources Basic- 00 A T.22S V. 1, W G -
s;aecific cc.)nductance o dissotved solids ehows subsequent reduction in surface-water irrigation hane Bulase 96 1(’)1& » 1960 o T 104°00 w? 2& T sin. C, Western dune sand and allu-

C Ve sho . " o o o “le . - . » . . . vium. D, Bob Creek drainage basin
more points further from the line at specific- g The water is generally suutal.ale for irriga- r;lay ':eSUIt o wat:; levelldecl';m.as . aqu!_ 1975, Water-level records for Colorado, Base from U.S. Geological Survey e % north of Colorado Canal. E, Sand
conductance values greater than 2,800 micromhos. tion and stock purposes but special irrigation- erlln_ar?as nsar : ﬁ S ™ O G T 1971-75: Colorado Water Conservation Board, 1:0N 000 qealigiec 1320 1360 1430 y @959 ] Arroyo drainage basin
This will result in a larger expected error in management practices such as previously mention- ously irrigated with canal water. Because the Water Resources Basic-Data Release 37 1978 19641960 *F -1 ? -1 1_ 5100
G : s . . . area near the river will be least affected b i % .58 W. / ¥ig5zg GROUND-WATER QUALITY SAMPLING

Y 19 . 1978 ;

estimated dissolved-solids concentrations when ed may be required locally. Chemical analyses of shess SRt 0 Seaesks Ve Teweet vl E 356 p. : SITE —Number to left of symbol is
using equation 2 than when using equation 1. The water collected from well SC92|°56023AA e 1960 an Sl 9 e s Res S ?‘egiestwgtezt?cl Miles, D. L., 1977, Salinity in the Arkansas - ——L e e o= dhal site number on map and in table of
standard error of estimate is 770 mg/L for equa- and 1978 show a decrease in concentrations of : 9 g - Valley of Colorado: U.S. Environmental R.57 W. 103°45 R.56 W. chemical analyses. Number above line
: p : dissolved solids, sulfate. and sodium. and an for future development. The quality of water . is specific conductance in micromhos
tion 2 as compared with 70 mg/L for equation 1. ; ! ’ ’ ’ d d f hi if 3 . Protection Agency, Interagency Agreement, per centimeter at 25° C elsius. Number
This same type of calculation can be made for increase in hardness. INRER—- T—" o Y §omewhat ven-latrie, Colorado State University, EPA-1AG-D4-0544 2 0 2 4 6 8 MILES below line is year of measurement
oy of She spesiflc-cmmipntems dsgs o  She Locally, excessive concentrations of dissolved 80 p “ . ] —

- . S - o " solids, hardness, or sulfate would affect the 2 . a g 5 : P — 797§ GROUND-WATER SPECIFIC CONDUCT-
water-quality map or for any specific conduc Water from wells e.md springs in the dune evistic dermsnarictios oF e weter. Gkess- Penley, R. D., 1977, \u.vlater level records for the S ; ANCE MEASUREMENT SITE — Number
tances measured in the future. sand and the underlying alluvium in western i . < lower Arkansas River valley of Colorado, above line is specific conductance in

Crowley County generally had the smallest speci- SN SN o5 TR WSS SN 1973-77: U.S. Geological Survey Open-File iSmiios gar SR a8 25
e " . 2 4 v 9 : . " limit use of the water for municipal purposes. : = 9 v - Celsius. Number below line is year of

The dissolved-solids concentration may be fic-conductance values and dissolved-solids con- -9 Report 77-560, 49 p. WATER-QUALITY MAP s, »
used to make an initial evaluation of the suit- centrations of any aquifer in the county. These 2':,2;;f;:]:-:?‘:‘lju:zincfng?zzzgeﬁztsmzzg :;.su:tsl?f Scott, G. R., 197&, Geologic map of the Pueblo TR—
ability of a water supply for a specific use. small dissolved-solids concentrations probably : 4 e p— 1° x 2° quadrangle, south-central Colorado:

Water with dissolved-solids concentrations result from a combination of recharge, primaril WS e S - A SASENT . U.S. Geological S Miscellaneous Field

— 500 ma/L PR ————— £ ipitati that tai 2 z z | Z obtained from the aquifer in secs. 11 and 13, S. d eoMoglﬁ'a;_ i : e '
osthefllBily wnmcceptable for drinking (U.S. Em b, md 1itete Mapams o7 Shouubee i L8 & e, W e T W W P Ly TR d B, G S W Shun o S S w——

, .8. Em- ' cott, G. R., Taylor, R. B., Epis, R. C., an V 3 ) ) - . . ) . ) .
vironmental Protection Agency, 1977), although as the recharging water percolates to the water - R we Wobus, R. A., 1978, Geologic map of the e Rt Sarens 3 e W oo B T B T o iR i e 40 (e
waters with larger concentrations are commonly table through the relatively insoluble dune . ' Pueblo 1° x 2° quadrangle, south-central values are mandatory standards; all others are recommended standards] 4 o
used without obvious ill effects on human health sand. Specific conductance ranged from 620 to The Horse Creek alluvial aquufer. from the Colorado: U.S. Geological Survey Miscella-

(U.S. Public Health Service, 1962). 4,400 micromhos but generally was less than ;outhe;n ﬁ“d °;6T-h'9 S. to allao:t 2 T' 5°“§h :f neous Investigations Series Map 1-1022. — - ’ DIs- - -
- i i - i : tate Highwa as potential for limited ad- : - DIS- DIS- _ Bis- SOLVED 4 - NON-
o B 2,000 micromhos. Dissolved-solids concentrations prs e ]9 Y A P i vl » Scott, R. C., and Voegeli, P. T., Sr., 1961, Ra NUMBER — DIS-  DIS- o e DIS-  soivep O'S"  soivep Bicar- | ALKA-  DIs- DIS- DIS- NITRITE  SOLVED  SOLVED ... . chon- sopiuw SPECIFIC

The suitability of water in different ran- were between 394 and 2,270 mg/L. None of the Tehanal grownd-water develapment. e area diochemical analyses of ground and surface ON p— oF  SOLVED SOLVED ..o, SOLVED pugup SOLVED popng.  ponatg LINITY SOLVED  SOLVED  SOLVED PLUS ORTHO-  SOLIDS oo ATE  ADSORB- CONDUCT- TEMPERA-
ges of dissalved solids for irrigation use (U.S. water sampled from this aquifer was classified southeast of Lake Henry is partly recr-marged by water in Colorade, 1954-61: Colorado Water WATER- — SAMPLE ?;I,'(',g‘)\ '&g;‘ NESE CA'(EA‘)J" SIUM sc(»z;x)m SIUM  (HCO3) cﬁ@ﬁ) Stzngzx)r: cmigﬁ;ns F"l(’g')‘ms NITRATE ::::E ég:g.r?;_ (CA,MG) HARD-  TION (:':g:o (UNITS) ?."c‘f
Environmental Protection Agency, 1976) is summa- as soft; water from three samples, collected in seepage from Lake Henry and Lake Meredith, and Conservation Board, Basic-Data Report 7, QU:};,'," (Y-4-D)  (we/L) (ve/L) (lgg';l)_) (MG/L) (,f,:fl)_) (MG/L) (,g'é}” (M6/L) (we/l) (Me/l)  (Me/L)  (Me/L) N0z + (oo, as p)  uent) (MG/L)  NESS  RATIO  poq,
rized below: different areas of the aquifer, was classified irrigation water from the Colorado Canal. As a 27 p. "02”231_;') (M6/L) (M6/L) e

as moderately hard to hard; and water from five result of decreased diversions in the Colorado Sharps, J. A., 1976, Geologic map of the Lamar
samples was classified as very hard. Sulfate and Canal, some water-level declines and subsequent quadrangle, Colorado and Kansas: U.S. Geo- NENE e 5 NONE NONE NONE NONE NONE  NONE 250 250 1.8 1o NONE 500 NONE>  NONE  NONE NONE ~ 6.5-8.5  NONE
Dissolved-solids fluoride concentrations locally exceeded drink- reduction in well yield may oscur, reducing the logical Survey Miscellaneous Investigations 1 SC01805632CBD  ALLUVIUM, HORSE CREEK BASIN 78-06-29 28 380 20 310 190 7% 6.8 40 370 1,200 140 3.0 1.7 0.01 2,850 1,600 1,200 8.2 5,100 --- 13.0
Suitability of water concentration ing-water limits. Concentrations of nitrite plus P°te"t':| for hadﬁ't;?“?‘ gevelopmens lz'_‘ kthls Map 1-9k4k. g :ﬁg:ggsgg::: ALLUVIUM, HORSE CREEK BASIN 73-06-29 19 100 0 67 gg 350 2.2 3k 280 660 ] 1.6 7.0 .08 1,370 310 33 8.6 1,940 === 15.0
T . A itra r 1 : H area. ven with the limited saturated thickness . B ; . M. 5 ALLUVIUM, HORSE CREEK BASIN 78-06-29 20 210 10 150 1 900 3.1 410 340 2,400 190 2.4 1.2 .01 4,050 1,100 780 12 5,100 -—- 16.0
for irrigation (mlll!grams per mFr te were genera ly greater in water from . mi aay andl sl @ —— Tsongas, T. A., and Ferguson! S .W » 1977, Human b SC01805903CCD  ALLUVIUM UNDERLYING DUNE SAND 78-06-30 28 90 10 70 26 130 3.1 190 160 230 89 .9 1.2 .01 724 280 130 3.4 1,090 --- 17.5
liter) this aquifer than from any other, and the manda- P " Y ’ i health effects of selenium in a rural Colo- 5 SC01905627CAB  ALLUVIUM, HORSE CREEK BASIN 78-06-30 1k io 0 28 10 1m0 3.4 210 170 160 9.8 .9 1.9 .01 448 110 0 .5 690 --- 15.0
1 eff i e ]'(':;"f odeODmg/L = ni;roge:\ hfor dr;nking E?;s:::;ﬁd ::cl]:tii:;ﬁal\clj ;:a;:?t?:a o;o;;:e‘:osié; N (PR M. & Pro?eedir;g;, Tu{ace 6 SC01905819DAA  ALLUVIUM UNDERLYING DUNE SAND 78-06-29 23 110 0 34 8.8 95 1.8 220 180 72 32 1.2 3.9 0 b 8 6
Detrimental effects will water (Colorado Department of Healt 1977) was Substances and Environmental Healt 1th 4 =99 . . . . .01 39 120 0 3. 20 =58 15.0
usually be noticed--------- 0-500 exceeded in three of eight samples collected. municipal use. On the basis of chemical analyses Conference: Columbia, University of Mis- / 223}§3§3§m ALLUVIUN UNDERLYING OUNE SAND 33282238 - I:g 10 ff, " W 24 8 128 g;g &7 e 16;; "0 "% ?gg % 2? :’ggg . 158
Can have detrimental effects Concentrations of nitrate as nitrogen greater of water from four wells in the general area, souri, p. 30-35. 9 SC02005604AAB  ALLUVIUM, HORSE CREEK BASIN 78-06-30 16 " 20 () 59 20 190 L2 240 200 360 33 -9 2.5 -0l 813 230 33 5.5 1,210 --- 15.5
on sensitive crops--------- 500-1,000 than IO(mg/L as nitrogen may cause methomoglobi- tht:i waterl-d proltual.ﬂy would I3e hard t: v:t.'y hard; J.S. Department of Agriculture, 1968, Soil sur- 10 SC020056248BB  ALLUVIUM, HORSE CREEK BASIN 78-06-29 17 130 10 250 140 650 2.0 190 160 2,300 98 2.1 1.5 .00 3,560 1,200 1,000 8.2 4,300 7.6 13.0
May have adverse effects on nemia (blue-baby disease) in infants ingesting W WY SRS GRGEELTOR RSO S vey, Crowley County, Colorado: U.S. Depart- " SC02005634DDC  ALLUVIUM, HORSE CREEK BASIN 78-06-30 16
i . . + A . ’ o , ~06- 30 10 140 53 Lho 6.2 280 230 1,100 79 1.0 .97 .01 1,980 570 340 8.0 2,700 --- 14.5
many crops; requires care- the water (U.S. Public Health Service, 1962). drIISSOI\t“I:d ?01':5 a"‘t’ 5‘_":?‘73- ‘%’h'ﬁh would affect ment of Agriculture, Agricultural Stabili- 12 SCO2005717BCA  DAKOTA SANDSTONE 7u-01 151,500 30 22 .5 330 2.1 380 310 390 13 2.7 .01 et 9kl 8 0 52 1,450 7.9 31.0
s — - the esthetic characteristics of the water. . : . k 13 $C02005828DCC  ALLUVIUM, BOB CREEK BASIN 78-06-29 18 110 20 120 83 700 2.7 230 190 1,200 130 2.5 1 .01 2,420 640 450 12 3,800 —-—- 17.0
caﬁuﬁemﬂziﬂe?i?ttﬂ?i‘.f;'fies TR— While not analyzed as part of this study u.s z?ﬁi??oﬁ.?.ﬂnﬁﬁ?ser?:iiéﬁ?siﬁ”"féénzs ’ 1976 s SR B e S T e s = e B 2 W @ e 3.9 15 200 2,270 760 620 7.7  3.500  ---  15.0
» .3 ’ 15 02105512DDD  DAKOTA SANDSTONE 1-07-17  -- 7,000 ----- 5.6 s 95 5.5 273 o 30 23 1.2 .09 cmmm e 51 0 30.k 2,260 7.0 21.5
plants in permeable soils other data (Colorado Department of Health, writ- Thus far the great depth, costs of drilling [1977], Quality criteria for water: Wash-
with careful management ten commun., 1978) indicate that concentl"ations and production, and relativel;l small yields have ington: D.C., U.S. Government Printing :; :ggi:gggggm :ttm’l::i:- :g::: g:g:: ::::: Zg'gg‘gg g gg 20 “.é 2(3)-6 ;gg g-g "‘:Zg 220 ":;2 :2 :Z -s" -g? :-?gg ;; g 23 :-;‘7’8 = ng
B I e i s i - ° ® S ° ° . » =Qy=Ly £ 400000090W === . === - . . ’ 1 1 » % 14,
practices 2,000-5,000 of selenium in excess of the mandatory limit for discouraged widespread development of the Dakota Office, 256 p. = 78-06-30 17 20 5 62 24 210 3.6 290 240 400 31 1.8 1.3 .01 898 250 16 5.7 1,320 --- 14.5
drinking water of 10 ug/L (micrograms per liter) Sandstone and the Cheyenne Sandstone Member of 1977, National secondary drinking water 18 SC02105721CCB  ALLUVIUM, ARKANSAS RIVER VALLEY  64-09-02 == mmmme emeem e mmmee 759 a=nr 184 o= 3,220 204 == meem- .00 35,260 2,060 1,910 7.3 5,430 7.7 14.0
(Colorado Department of Health, 1977) may occur the Purgatoire Formation in Crowley County. An regulations: Federal Register, vol. 42, 19 $C02105815DB8  ALLUVIUM, ARKANSAS RIVER VALLEY  64-09-02  --  ----- —=--=  —-coo —ooee 254 -6 31k === 728 36 = I e .00 31,370 500 243 k.9 1,790 7.8 15.0
_ Although this classification does not con- in water from this aquifer. The limit of 10 ug/L aquifer test using well SC02005717BCA made in _ no. 62, p. 1714k-17146. 20 SC02105822DAA  ALLUVIUM, ARKANSAS RIVER VALLEY 60-08-30 16  ----- ----- 17 98 301 1.6 320  --- 947 18 3.5 3.5 ---- 1,710 694 K32 5.0 2,220 7.6 4.5
sider water with dissolved-solids concentrations Is set to protect users from selenium toxicity 1978 indicated that locally the Dakota Sandstone Weist, W. G., Jr., 1962, Records, logs, and 21 SC02105822DCD2 ALLUVIUM, ARKANSAS RIVER VALLEY 64-09-02  --  ==-== =coee  c;mee =-oe- 772 ---- 360 - 2,750 172 —— emee- .00 34,640 1,620 1,320 8.3 5,030 8.0 15.0
greater than 5,000 mg/L, water of this quality (U.S. Public Health Service, 1962). Selenium may be capable of producing greater yields than water-level measurements of selected wells, g; 228%}323%‘7’323 :tfgz?mﬂul::m&s N 22-88-32 12 0 ----- 4.8 __l_o:io ;(7!8 ;(2) ;01 - ; 5(132 :(!)o _f =/ .05 41,200 go . 0 32 . ‘1‘.220 7.4 2h.0
is sometimes used for irrigation of tolerant concentrations as much as 124 ug/L have been re- previously reported. The specific capacity (the springs and test holes, and chemical analy- 24 ot s oo R o il o - —— w27 10 T - y - 2.5 12 i ?;323 e~ T 4 1:938 80 s
crops in many areas of the Arkansas River valley ported; however, most concentrations ranged from quantity of water the well will yield per foo/t! ses of ground water in Otero and the south-
of Colorado (Miles, 1977). 0 to 30 ug/L. The water from this aquifer gener- of drawdown) was 0.36 (gal/min)/ft at a dis- ern part of Crowley Counties, Colorado: :2 :Egg:gggg;ggg: :t::ldz:g: g:g::t:::g gﬂ:: g::g gg-gg-gg f; bg ----- ;g 23 " ff;g :: ;2(2) e 'ﬁg 1‘8'2 ;? fz’i 2-?0 15;22 3g‘8i 15: g.g l,;gg gz ;22
ally is suitable for stock and irrigation use. charge of 14.6 gal/min. Tht'a specnflc—capacfty Colorado Water Conservation Board, Basic- 27 $C02205614ACC  DAKOTA SANDSTONE 78-06-29 12 50 30 25 8 130 0 310 250 750 32 1.5 “66 ‘& 1,430 b e ik 2,070 7.2 25.0

Stock can generally tolerate very large value may decrease somewhat if a larger pumping Data Report 11, 54 p. 28 $C02205803CCB  ALLUVIUM, ARKANSAS RIVER VALLEY 64-09-02  --  =----=  =—==-c  =ccoe cemee k28  ---- 296 --- 1,540 87 .- meee- .00 32,690 1,060 817 5.7 3,070 7.9 14.0
concentrations of dissolved solids. Studies have Water-quality data were obtained from only rate is used. The total reported depth of the 1963, Water in the Dakota and Purgatoire 29 SC02205805CCC  ALLUVIUM, ARKANSAS RIVER VALLEY  64-09-02 20  --=-= =-====  ==-oc —oee- 661  ---- 266 = 2,910 123 = @ = -00 34,880 1,970 1,750 6.5 h,890 7.9 16.0
shown that ChlckenS, .SW|ne: Catt]e, a':‘d Sheep two We]]s C(.)m[‘)]eted in the alluvium of Bob well was 1’937 ft and the static water ]eve].in Formations in Otero CountY and the southern 30 $C02205814BAB ALLUVIUM, ARKANSAS RIVER VALLEY 60-09-17 N ., 81 48 186 1.4 309 2 451 21 4.0 6.2 om0 o 400 146 4.0 1,430 7.8 15.5
can tolerate waters with dissolved-solids con- Creek. Specific conductances of 3,800 and 4,400 the well was 406 ft below land surface. Assuming part of Crowley County, Colorado: U.S. Ge- 31 SC02205815CDA  ALLUVIUM, ARKANSAS RIVER VALLEY  64-09-02 m= mmmem emmee mmeee memes 701 ———- 354 --- 2,630 174 === mema- .00 4,460 1,690 1,400 7.4 4,750 7.9 14.0
centrations as large as 15,000 mg/L (U.S. Envi- micromhos were measured. The results of a chemi- a 50-percent drawdown, yield from the well may ological Survey Water-Supply Paper 1669-P, 32 $C02205818CBD  ALLUVIUM, ARKANSAS RIVER VALLEY 60-09-17 -~  =--=-= -=-=- 163 k9 101 3.6 212 i 525 26 -9 b SEES R 608 k35 1.8 1,430 7.4 14.5
ronmental Protection Agency, 1976). cal analysis of a single water sample indicated be as much as 275 gal/min. This is more than 17 p. ;‘é:gzzg; :g 70 1.000 :gg 2; gg " glz'g 180 gog ;g b Y 'g? "322 g;g ::g :g :’ggg gg }z'g

that the water was very hard and that concentra- three times the maximum yield for wells comple- 1965, Geology and occurrence of ground : ’ . ’ P ’ . F ’ ;

In addition to specific conductance and tions of dissolved solids, sulfate, fluoride, ted in the Dakota Sandstone reported by Weist water in Otero County and the southern part g‘-’: :gggsggg;g:: Qth:ﬂ:' ::x"::: ::x:: ‘\::ll:tsz gz'gg'gg sE cEEEs SRR 329 195 ;“.g SE=p §gﬁ “E= ;-z;g ;‘3’ == SRR .00 gg-“o .‘,’.6,23 :.-"20 ‘2'; %ggg f;g ::-3
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inking water. e limi nes may be larger a vey = . 1 3
lsee system of numbering wells and springs. 2There is no standard for hardness. See text for hardness classification. 3Residue on evaporation at 180°C. 4Spring.
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