| DEPARTMENT OF THE INTERIOR PREPARED IN COOPERATION WITH THE HYDROLOGIC INVESTIGATIONS

U.S. GEOLOGICAL SURVEY U.S. BUREAU OF LAND MANAGEMENT ATLAS HA-684 (SHEET 2 of 2)
GEOLOGIC SETTING hydraulic conductivities listed in table 3 are representative of Dunrud, C.R., 1976, Some engineering geologic factors controlling Table 2.—General description of geologic units, their water-bearing properties, and chemical quality of ground water Table 3.—Porosity am'i hydrmfh‘c co:_nducﬁvity of core samph.es from. three test holes in the
Rocks exposed in the area range in age from Triassic to permeabilities of unfractured rock. In the sandstone cores, coal-mine subsidence in Utah and Colorado: U.S. Geological e, Sanks Gil/RAn, GRllonS ped Ainute) /L., WAIISOGmS i 146at.] coal-bearing Straight Cliffs Sandstone on the Kaiparowits Plateau
Quaternary (fig. 7). Sedimentary rocks are mainly of continental horizontal hydraulic conductivities were larger than vertical hy- Survey Professional Paper 969, 39 p. : ) . _ e
origin and include interbedded shale, siltstone, mudstone, sand- draulic conductivities, but the differences were usually less than Farnsworth, R.K., Thompson, .E.S., and Peck, E.L., 1982, Evapo- Gm:ﬁl ggugl;.:y p:f_ vlrgg:of Fresh, veée:‘s;l ti:l;x.x 1,000; slightly saline, 1,000 to 3,000; moderately saline, 3,000 to 10,000; and very saline, 10,000 to 35,000 [Determinations by Core Laboratories, Inc., Dallas, Texas.]
stone, limestone, and conglomerate. Ianeous rocks of Quaternary twofold. Hydraulic conductivities of the siltstones generally were 1 ration Atlas of the contiguous 48 United States: National 1,000 ; ; : : | ) )
and Tertiary age cap the sedimentary rocks on some of the high to 2 orders of magnitude less than the sandstones. Similar data also Oceanic and Atmospheric Administration Report NWS 33, i . umg‘;gyi’ ]vegzgomwgf,%g]“zs‘ :'° Y25 miXitmetery Liox grained, D25 to 0250 alllimster; asdice
p[ateaus, and unconsolidated deposits of Quatemary age [ocally are available for the NaVajO Sandstone (Cordova, 1981, table 6). 27 p. B : Approximate thickness (feet)
overlie both the igneous and sedimentary rocks. The unconsoli- Transmissivity is the pl'OdUCt of hydraulic COﬂductiVity and Feltis, R.D-, 1966, Water from bedrock irf the Colf)rat:.lo Plateau of 600 i Geologic West of Between Sevier East of Hydraulic conductivity
dated deposits include alluvial deposits (basin fill in Cedar Parowan saturated thickness of an aquifer, and is a measure of the ability of Utah: Utah State Engineer Technical Publication 15, 82 p. B i Geologic  units(s) and Sevier  and Paunsaugunt Paunsaugunt ) beaef'mal water- g e Site  Depth below Porosity (percent) (feet per day)
Valleys and alluvium along streams), windblown the aquifer to transmit water. The larger the hydraulic conductivity Goode, H.D., 1964, Reconnaissance of water resources of a part of - D i e T el e Tkeaabay N FRCEEL o e ORI et G N Eeee e e Lithalogr
deposits, and landslide material. The principal coal-bearing units and saturated thickness, the greater will be the transmissivity and western Kane County, Utah: Utah Geological and Mineral- B ] = . . ) . Whe (feet)
are the Dakota Sandstone and Tropic Shale in the Kolob coal field, a:ility ocfl the aquifer tlo trznsmit gater-lTrahnsnln‘;ssl;:ity of th;ﬁers }:n osica; ;ur;:y W:ter-Resources Bul:e;iln 5,63 p. . A _ et maateg i iy e ol Blow, :xnnufla.%sn%:z n\a;;lley ﬂa;ﬂtcﬁ_ a"flugi:t lyl_z:{i.rf:: g’nﬁ;’:— E
the Dakota Sandstone in the Alton field, and the Straight Cliffs the study area are listed in table 4. It shou! noted that the 1966, Second reconnaissance of the water resources in deposits valley;  valley; 0-100 psits of clay, t, ong the Sevier River  solids concentrations in H 590.6 123 . 13 x 107 = Siltstone, slightly indurated,
Sandstone in the Kaiparowits Plateau field. The lithology and transmissivity of 0.3 ft?/d shown for the coal-bearing Dakota western Kane County, Utah: Utah Geological and Miner- e e i e Pl =g dl':o}nog:gy :!a:e:;mjortpengosig S highar Mtieoe s e _
thickness of geologic units is summarized in table 2, and outcrop Sandstone probably is representative of the 20 ft of aquifer open to alogical Survey Water-Resources Bulletin 8, 44 p. 200 - . m @I“é}u“"s‘:ugs;“ﬂ oA gl o R o e m"ly e s 655.2 = 31.9 - 8.9 x 1071 m;e‘:yu?ﬁy;’?“‘?m’
areas are shown in figure 7. the test well. Where the Dakota is fully saturated in the Alton coal 1969, Reconnaissance appraisal of the water resources along the Escalante, 1,000 gal/min to individ  concentrations in allu- moderately well to well sorted
Geologic units in the study area have undergone relative little ﬁeld, transmissivity probably is at least 2 ftz/ d. near Escalante, Garfield County, Utah: Utah Geological gﬁ:’:x&:ﬁﬁ &m“m af vtmlm mmthleﬁ;wle;ma%x 750.5 12.9 - 1.1 x 1074 - Siltstone, slightly indurated,
structural deformation; however, rocks in the western one-half of Wiater is unconfined in the upper few tens of feet of coal- and Mineralogical Survey water-Resources Bulletin 11, 38 p. ' and Carpenter and others, 500 to 1,000 mg/L in the shaly
. - . . . . . . . . 1 v 2
the area are cut by several major north-northeast-trending faults bearing aquxfer§ in Tropic Shale and Dakota and §tra19ht Cliff Hahl,D.C.,and Munc}orff, J.C.,.1968,Anapp.ralsal of the quality of 100 |- . L el Deteci | mae, Wi 1"’83(1) 2 - o' e mes i P —
(including those that created Cedar and Parowan Valleys). Rocks Sandstones. With greater depth, water probably is confined. surface water in the Sevier Lake basin, Utah, 1964: Utah 80 I ] deposits are too thinor  mg/L in the Kaiparowits very fine to medium grained,
i the eastern one-half Kave been folded Gito. 4 Broad striictural Water is released from storage in unconfined aquifers mainly by Department of Natural Resources Technical Publication 19, L N m lﬂge“m e mf&'ﬁ;;'ﬁiﬁ'
basin (the Kaiparowits structural basin) with a number of minor gravity drainage, and the storage coefficient is virtually equal to 44 p. 60 |- - well yields. silty
folds and faults (Doelling and Graham, 1972, p. 83—88). In most specific yield. No tests were conducted that allowed for accurate Hintze, L.F., 1980, Geologic map of Utah: Utah Geological and L il e e G T R T g Yoo s = o, ooy gl e e o s s e A T T dotons, siigily Giboesked,
places the rocks dip only a few degrees, but locally near faults and estimates of storage coefficients. However, other studies (Johnson, Mineral Survey, scale 1:500,000. 40 L i and rocks with associated breccias  because of limited thick-  solids concentrations are very fine to medium grained,
in some folds they dip more 10°. 1967) have found that specific yield varies from about 0.01 in shale Johnson, AL, 1967, Specific yield—Compilation of specific yield P (@b, ) e cksi“h:?apligzgi;lh; mfdimi::' ,jﬁ moderately well to well sorted
GROUND WATER to about 0.1 in sandstone that are similar to those in the coal- for various materials: U.S. Geological Survey Water-Supply B i small storage capacity. 250 mg/L 927.3 25.7 BE 10653000 9.0x2100 medsonss, sodexataly induated,
bearing aquifers. Where confined, the water is released from Paper 1662-D, 74 p w Fiulth: Sewcel  guiitus very fine to mediom grained,
OCCURRENCE g au ; ; p 2 o . . < 5 [ per minute to a few wells moderately well to well sorted,
Woatgedladic rits iffhe area cantai waner, alibcudhnone storage mainly by compression of the aquifer and the less Kilpatrick, F.A., 1979, Erosion and sedimentation, in Synthetic 2 o gmm!n‘y‘ ytlgmdual calcareous
’ H i i 3 < ions: : s 20 b . Transmits sever— .
are satusated evenpwhere, The water oecuss in the infergranular permeable .conﬁmng beds as pressure in the aquifer decreasgs. fuelsdevelopment.,Earthsmence.consderauons. U.S. Depart 2 € al hundred to more than 1,088.3 2.5 2.1 1.8x102 9.0 x 103 Sandstone, slightly indurated,
. . f The quantity of water that can be released from storage is ment of the Interior — Geological Survey report, 45 p. w 1,000 gal/min to several very fine to medium grained,
SRS € botl? unconsollda.t edand corfsohd.ated umt:& Fractures, dependent on the storage coefficient, which averages about 1 x Lohman, S.W., 1972, Ground-water hydraulics: U.S. Geological 7] s"’%‘;‘-" e oS aly WiLL o Wl moxtad,
solution openings, and vesicular openings in consolidated rocks 106 per foot of thickness for most c,onﬁned aquifers (Lohman Su’rvey l-';rofess,ional Paper 708, 70 p ] . . . . . . e . R
also may contain water. General water-bearing properties of pe 9 i L W.E d Sieh. TW 2 H ’ el ; = o | Sevier 0-450 0-450 0 Unconsolidated to partly Generally yields water Probably fresh m 853.4 25.2 25.7 3.7x1071 2.0 x 101 sandstone, moderately indurated,
geslogic unils s described intsble 2 1972, p. 8). orang, : .F., and Sie [;e W, 1975,d ydro ccl)glc eval;ahon of 3 C ] Sioey consolidated deposits ;s slowly, but coarser fine grained
3 ey : s - ] Formation gravel, sand, silt, grained  unconsoli
Depth to the regional water table varies markedly from place G . CHEMICAL QUALITY . !g(z(;pcg;:“:il:lsl ti:::\l Pr?);::(:m;g;i &::werg?$ El Pa's]g’ E $ L) ] (Ts) clay strata may yield more 1,023.5 4.9 4.2 B3.7x104 <3.7x 1074 Sandstone, well indurated, very
to place depending largely on topography. The regional water table round water in the studsf arearanges from fresh tovery s.ahne Tex.. El Paso Ener Reso’u B 2 Febr. 1975’ g ol ] ) . ; . ) than 10 gal/min to wells : ;1;:;‘ aoyfm&md.calmm,
is virtually at land surface in the lower parts of Cedar and Parowan (table 2). Regardless of geologic source, ground water in the higher % g i y E < Wasatch 0-1,350  1,000-1,300 0-2,000  Mainly red, white, and  YVields less than 1 to a Generally fresh. Dissolved-
Valleus: and along imiost Bereinia) stresm reaches. The. reakonal plateaus generally contains less than 500 mg/L of dissolved solids. 44 p. o - [E] 7 Tertiary Formation gray massive limestone  few gallons per minute to  solids concentrations in 1,165.6 5.6 6.2 <3.7x104 3.7 x 1074 siltstone, well indurated, slightly
Y Song Pé ) il The predominant cation usually is calcium, and the pH and Marine, L W., 1963, Ground-water resources of the Bryce Canyon 2 (Tw) with interbeds of mud-  widely scattered springs. 14 samples averaged 240 laminated
water table is several hundred to more than 1,000 ft below the | g : v 18 B P . : 8 A N stone,  siltstone and  The basal conglomerate  mg/L
surface of the highest plateaus, however, perched ground water alkalinity indicated that bicarbonate is the predominant anion (fig. Is\latlolnalL Pl ety bl;lltah: L8 Cedlogical Survey Water- v b vl foﬁ v m&: 7o e T B RSwi . AENS e o ainedm:lelwuglm'
; 3 3 2 4 7). upply Paper 1475-M, p. 441-486. - . conghomichte ok 55 ki, Consl . gE p BlIgRLLY. CALCALecus
(e?(\l/setfsla;::\eglaftel}}aetll:eslﬁla;r;aege\’;;:]ep::l:;:éf;:iﬂ;g(:’(a)t;? :::tg::z In the lower altitudes, dissolved-solids concentrations generally Mundorff, d.C., 1971, Nonthermal springs of Utah: Utah Geological dered :;io l::e aﬂ mjgz @ 631.2 22.9 22.4 8.5 x 102 2.7 x 102 sandstone, modérately indurated,
the flow of many of the springs tha.t discharge from canyon walls. In exceed 500 mg/L, and sodium and sulfate commonly are the and Mineralogical Survey Water-Resources Bulletin 16, 70 21 . Stvaias  (Coedovm, 196, G T
: : : predominant ions. Exceptions are the Navajo Sandstone, basin fill p- table 2) 658.0 6.0 5.2 <3.7x1074 3.7 x 104 siltstone, moderately indurated,
most places, the coal is unsaturated where it crops out in canyon : ) S Planiz. G.G. 1085 Soecied hudiclose data. KolobAl . N . . ’ : slightly dolamitic
walls.Underground from the canyon walls, however, the coal and some alluvium along streams that contain ground water similar IS, TR, W00, DEIEEE0. MUGIONE Thits, BODAlon- Kaiparowits 0-1,200 265-700 2,000-2,500  Mainly light to dark gray,  Generally yields less than  Fresh to slightly saline.

. « ,. . in quality to high.plateau areas. As noted in tablez the most saline KalparOWlts Coal'ﬁelds area, south’central Utah: U.S. GeO' Formation fine- to medium-grained 10 ga.‘l/min to widely Dissolved-solids oconcen— 720.9 19.3 19.7 3.9 x 103 3.9 x 10-3 Sandstone, moderately ‘indurated,
commonly is beneath the water table, and mining of the coal would : i . & o logical S ‘File Report 83-871 (duplicated as Utah (Rk) sandstone with interbed-  scattered springs, but  trations in 12 samples medium grained, slightly calcareous
require mine dewatering water occurs in the coal-bearing Tropic Shale and in geologic units, ogical Survey Open-File Repo uplicated as 1l & dot mulkors mof Goke . Aoesily yikios 16 to more ranged from 170 to 1,780

3 h as the C | F tion, that underlie coal-beari i Hydrologic-Data Report 41) 25 p. i il congl amerate than 100  gal/min.  and averaged 580 mg/L 814.7 9.3 7.6 <3.7x104  <3.7 x 104 siltstone, well indurated, slightly
RECHARGE AND DISCHARGE such as the Carmel Formation, that underlie c aring units. Price. Do TR s Bt o il ; = . Reccetioy. to Oifew pempesean S
A~ : The Tropic and Carmel contain easily dissolved minerals, such as rice, Don, a, Map showing general chemical quality o A gl (1981, table 2), it isa 4
Precipitation and snowmelt are the main sources of ground- gy, Hiat conhiboe siiliicantly 1o e dssdksedseclids ot- ground water in the Kaiparowits coal basin area, Utah: U.S. = & major source of base Ficw 878.5 6.3 77 3.7x104 3.7 x 1074 Siltstone, well indurated,
water recharge. Cordova (1981, p. 27 and 28) and Price and Arnow centratic’m A sk o Moty s Geological Survey Miscellaneous Investigations Map I— 0.6 o of streams calcareous, slightly fractured
(1974, p. C69) estimate that recharge in the area averages about 4 Gengisl rangesl ol dissslsodl solids concenttations i paunil 1033-A, scale 1:125,000. - ¢ Walweap 1,000 500-1,300 760-1,350 Mainly buff,  fine to- Generally  yields water- ; Racalyy  Somh o o
s 5 2 5 = s Sandstone um-grained sandstone OW. oS ivi H o moderately
Z:::tzn: :tf ;2?::1;:;2]:;3;;2:22;?; 32::5&;;9 tlh‘::::t‘i )p:::::at\l water were delineated by Price (1977a, 1980) for most of the area. — I:g'zb" Map show:;? l;g::eral avalg?all}l\ty Sf ssgrc>Gundlwa::]' 04 - (Kw, Kwe) Some  inkerbedaed pravead w1 %:? . Sline in lover part.
. el 2 Chemical analyses of ground water are listed by Goode (1964 in the Kaiparowits coal-basin area, : U.S. Geologi b a : ran Ormatice .Tance 0 : e
5 » 3 sis ® 2 - _ deposits of coal from less than 1 to about trations in 13 samples
roud e chroe o sy e orge obol B0000 G ond 7 Codovn191, bl 3, nd s 1955, i), Sumy Mclanous nesigtions ap 10855 s e
N 3 . in aver:
sisasiiin the hidher alfitedes than o lesaitallen ol POTENTIAL EFFECTS OF COAL MINING LIS, N iy Doy e U e
recharged in the higher altitudes than in lower altitudes of the area The coakbearing Daleosta:and Straight Clills Sandat d 1978, Map showing principal drainage basins, principal 02 : Straight Cliffs Sandstone
and that recharge is affected by other factors such as rock type and Tropi eh(;] : i",“g ; ot}a: etm di :la i bznes.an runoff-producing areas, and selected streamflow data in the 3n_TRycs Cjamon Beiona)
: . . ropic shale contain water that is discharged natur sprin, » - oduced 200 i
slope, but 4 percent probably is a fairly accurate estimate for the P ge - 4 Kaiparowits coal-basin area, Utah: U.S. Geological Survey i) o e
b and by leakage along streams. Future underground and surface Misceltareos Investiaations Mapl-1088<F-scale-1:125 600
: o : : . us Int gati pl- -E, :125,000. . - < —— e——— = =
Some water may enter the study area as subsurface flow from mines wou_ld m?ercept some of this watgr, which v'vould be 1979. Map showi 2 2 gt of dcnis strgigtt. 600 80 80-1,500 Mainly gray and tan fine Similar to the Walweap Fresh to slightly saline.
. - i removed with mine-dewatering systems. Mine dewatering could SR , Map showing gener: chemical quality of surface 0.1 L L Cliffs to medium-grained sand- Sandstone. The Drip Tank Dissolved-solids concen—
adjacent areas. However, the lack of potentiometric-surface data ng sy . g : water in the Kaiparowits coal-basin area, Utah: U.S. Geo- . APR MAY JUNE JULY AUG SEPT stone with interbedded Member, a sandstone stra- trations in 11 samples
d t allow Hrections and. rates of sibsuface Bow 1o be decrease the flow of some springs. Also, because much of the mine : : v g (Ks, Kws) siltstone and shale. The  tum as muchas 140 ft  ranged from 250 to 2,320,
oes not allow directions a : : logical Survey Miscellaneous Investigations Map [-1033-F, 1982 principal  coal-bearing thick that overlies the  and averaged 680 mg/L;
determined. Since 1963 when Glen Canyon Dam was completed, water would be derived from a decrease in ground-water storage, scale 1:125.000 unit in the Kaiparowits coal in the Kaiparowits  generally exceeded 1,000
water from Lol Fowel. s cectisrged i Haoie Sardstons Ztire?,mﬂoz e mcm;hse marin:n ne? e the mmhzwatet . — 1980, Map showing general chemical quality of surface Figure 8.—GRAPH SHOWING DISCHARGE OF e B e o i e
(Price and Arnow, 1974, p. C11). R o S . L water in the Alton-Kolob coal-fields area, Utah: U.S o W oy g |
i 1 s mine water could deteriorate during some periods because ground » B s SEVEN SPRINGS IN THE STUDY AREA DUR- yielded water to a number
Most ground water is discharged close to original recharge " allyi saline than direct runoff. Al b o Geological Survey Miscellaneous Investigations Map I- ING LATE SPRING AND SUMMER 1982 (Let- of coal-test holes and
areas by springs and by leakage to streams. More than 750 springs il e yl::lmore lge ?ln rec rung .h i 1235-A, scale 1:125,000. ters identify springs, shown in figure 7.) s geniert o fiatf,:t vell
have been mapped or inventoried in the study area. Records of mmg,s'ns c}c:mm'o. sFexposed.too égreasezan gt = contannnaalnts 1981, Map showing general chemical quality of ground i rpoctadly . yieded 87
springs are listed by Carpenter and others (1967), Goode (1964, used in the mining operations. Contaminated mine waters also watet ini the Alton Roloh coalfields svex. Utsle 1.8, Geo- gal/min by pumping with
1966, 1969), Mundorff (1971), Bjorklund and others (1977), Cordova could seep though mine floors to underlying water-bearing zones. logical S Miscell I e M ' I 1235 B Zgaf;i: dfm (m
(198i) sl Phats (1983) ’ ’ Another potential effect on surface-water quality is an increase s(::i]l(; : 1;?&5)’0 iscellaneous investigations Map 1-1235-5, 1)
Most springs issue from formations that overlie the coal- “? f}:wal sediment. A°°°;dl‘39f:° Kllpatrnckl.(l1979, p-34), s]ednglegnt Prics, Don, 10808, Map dicsing aehesal svellbiey of arosnd " Tropic “T1,000-  700-1,000 550-1,000 Gray shale with thin  Transmits water slowly and  Generally very saline Table 4.—Transmissivity of selected aquifers in the study area
bearing units, including the Wasatch Formation and igneous :led B A mc;:rease tenfold from areas that are actively being wiitr i the Aliin-Kolob-eodkelds sres, Utsh: 1S, Gao- (m ) 2,000 lenses of mudstone and ot Qc::s‘i'ggf = e
rocks. Many springs also issue from the Navajo Sandstone and Bincenunea, ) ) ; : : ot _1935_ ’ salt, qypsum, and car~ ly is a confining bed e o oos o
related sandstone strata that underlie the coal-bearing units. The Subsidence and associated rock fracturing occurs above all fogon ?urvey SRR T bonaceous material. Con-  with respect to ground- Subarea Aquifer values  transmissivity Remarks
s . ) e underground coal mines. The degree of subsidence and fracturin scale 1:125,000. tains coal in the Kolob  water flow (feet squared
springs issue where the regional or perched water tables intersect . gr 4 arerles gr 5 o hg 1982b, Map showing selected surface-water data for the field Bt )
the land surface—mainly along stream valleys and canyon walls. — ﬁepe? ent ‘:;‘ ! te B ;c RSO ;t:ﬁngtth. ok over v.;rthe i ; Alton-Kolob coal-fields area, Utah: U.S. Geological Survey " Dakota “T100-150  150-450 0250 Mainly buff medium to  Gemerally yields less than  Generally fresh to slight—
The springs usually issue from open fractures or from bedding CORRgUAtON and rake O Mining, and: 1k ThicKness o1 the Co Miscellaneous Investigations Map I-1235-D, scale 1:125,000. CONVERSION FACTORS Sandstone coarse-grained sandstone 1 to about 10 gal/min to  ly saline; dissolved- Cedar Valley Basin fill 8 2,540 - 52,000 Aquifer tests (Bjorklund
removed. Underground miningin any of the three coal fields in the ] ey e > (kd, Rtd) with interbedded shale; springs; probably would  solids  concentrations and others, 1978, table 4)
planes at contacts between permeable and less Qermeable rock. pitnes el waRe . sl e kel fix Bt rpar Sonsaic Price, Don, and Arnow, Ted, 1974, Summary appraisals of the For readers who prefer to use metric units, conversion factors for principal  coal-bearing  yield similar quantities  less than 1,000 mg/L " in ¥ ,
There discharges fluctuate with time as shown in figure 8, and dbout 146 wii mostieat: of Bxgsianie: Heoy Benmside ii: the’ nation’s ground-water resources—Upper Colorado Region: inch-pound units used in this report are listed below: B Ee BLR SER Wels g‘?’;{ﬂy :&mﬁ, g Parowan Valley do. 15 1,400 - 677,000 Do.
many springs cease to flow during dry seasons or prolonged Wasateh Platesi coal el subsidence fincturos have davelovsd U.S. Geological Survey Professional Paper 813-C, 40 p. MULTIPLY INCH-POUND UNITS BY TO OBTAIN METRIC UNITS ng/L where in close prox- Sevier River  Alluvium - 10 - 2,000 Aquifer tests (Carpenter
drought, asatch Plateau coal field, subsidence fractures have develope: ; - ) Saity to the Tropic Heke. alley o s i T
: o ! at the land surface about 900 ft above an underground mine. Sandberg, G.W., 1979, Hydrologic evaluation of the alton reclam- acre-foot (acre-ft) - 0.001233 cubic hectometer . o i i ] ! i e , A
Virtually all of the springs in the area have some beneficial use. Accordingto Dunrud (1976, p. 9), these fractures emit air from the ation study site, Alton coal field, Utah: U.S. Geological acre-foot per square mile 0.004761 cubic hectometer per square Jurassic  Morrison and >4,000 >4,000 >4,000 Mainly sandstone, shale,  MNavajo Sandstone is a  Water fram Navajo Sand
Many springs are used for irrigation, either by direct diversion or , 3! /0, P-2), ! Survey Open-File Report 79346, 39 ft/mi2 Kilomet and winsor and conglamerate. Sand-  major aguifer in the area  stone is generally fresh, Alton coal Dakota 1 0.3 Aquifer test. Well open to 20
e . . mine workings and “. . .divert all surface-and ground-water flow in i POl » 97 P. (acre-ft/mi?) tlometer Triassic  Formations, stones in the Navajo are (Goode, 1964, 1966, 1969; and dissolved-solids con- field Sandstone feet of the Dakota Sandstone
diversion of streams sustained by the springs. Most of th? fhile aven. o Jowes shata o the e watings.” Stokes, W.L., 1964, Geologic map of Utah: University of Utah, cubic foot per second (ft3/s) 0.02832 cubic meter per second Bluff as such as 2,000 ft  Price, 1977b; and Cordova,  centrations are commonly
communities and individual dwellings depend on springs for their It bl i th tlgl 3 i scale 1:250,000. foot (ft) 0.3048 etet m:::;ie gﬁk:.s The am:l Forma— 1981);1 The Nazjgo yl.:loc:h; ;est:r g::: ozggr ms Kaipargit: suig;gat
water supplies, as do some recreational and tourist facilities. Even .. LT o = o ity t « pOt?n lmpacj(s v Thomas, B.E., and Lindskov, K.L., 1983, Methods for estimating foot per day (ft/d) 0.3048 meter per day Formation, with mit ad gypsum  than 1,000 gal/min to  is generally slightly to i~ g,mim
the most remote springs are sources of water for livestock and mining a?d o £l gon. tp s a'r;id 3;?51);(::?13 l;ﬁdro!oglc dtat:. ‘:: peak discharge and flc’)od b(,)unda,ries of streams in Utah: foot squared per day (ft2/d) 0.09294 meter squared per day m depats ﬁ:‘:‘s@m"ﬂfﬂ :z :;'; T&'ﬁdé fig;m' b e 3 - Nl er e (Hoceng 68 B
g, mining plans are filed, site-specific data sho ow impacts to : e - ' ’ p ] ; ip er ang ieh,
wildlife. ! miti ‘ie"d pe s U.S. Geological Survey Water-Resources Investigations gallon per minute (gal/min) 0.06308 liter per second Carmel springs and is an impor- Member 1975, p. 17 and 18)
Streamflow is sustained by ground-water discharge. Most e REFERENCES CITED Report 83-4129, 77 p. inch (in.) 25.40 millimeter (mm) gv!:;? . :ﬂtstr::!s:& Ofmemﬂuni'glw John Henry 1 66 Aquifer test (Lor. and Sieh,
streams in the area are perennial; they receive significant quantities " ; d Sandbera G.W.. 1977 U.S. Department of Agriculture, 1973, Estimated sediment yield mile (mi) 1.609 kilometer . rmp Member of Chinle Nemtar 1975, p. 19 and 200 ¢
GE R e i et Ty e s, ey S LJ}’) 3ur?s'?n’d C'T'F” cosea Vel il Gl 104 rates for the State of Utah: Map of Utah, scale 1:500,000. square mile (mi?) 2.590 square kilometer e than 200 “gal/min " to Ransb Cresk  Navajo 8 2,500 - 14,000 Aquifer tests (Cordova,
streams in the Kaiparowits Plateau and some tributaries to Kanab Siewcteal i dats, Bapten valiey mnd Cedar Lty U.S. Department of Commerce, 1957, Climatic summary of the Formation, individual wells locally. basin Sandstone 1981, table 8)
he Paria Ri ive littl d- Valley drainage basins, Iron County, Utah: U.S. Geological : - ) = NATIONAL GEODETIC VERTICAL DATUM OF 1929 (NGVD OF Wingate Other units generally
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Figure 7.—MAP SHOWING GEOLOGY, LOCATION OF SELECTED WELLS, TEST HOLES, AND SPRINGS, AND QUALITY OF GROUND WATER
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