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Table 2. —Summary of quality of water in aquifers and potential aquifers of Mesozoic age

The central range is a measure of the sbread of values around the geometric mean and contains all values within one geometric deviation of this mean.
Water types: Ca, calcium; Mg, magnesium; Na, sodium; Cl, chloride; SO " sulfate; CO_, alkalinity as CaCO,,. Where a single cation or anion is listed, it accounts for greater than 90 percent

'X,Basin boundary
\ . f the charge. Where t three i listed without thesés they individuall t for 20 to 90 t of the charge. Wh ion is shown i theses it t
/? Outcrop of Glen Canyon Group A:oa ::zieotrhi: le:i:dcl:nyz:n(;zlg: Glen Canyon Group and equivalent formations OutFrop of the upper hydrogeologic Outcrop of the Dakota, Mancos and for 6 to ;8933,“;'2:::;,,,:::’ e e et Btl Hoacomies Tor loon thart ;":;‘;’;nf;, theocha,::_rcen R e
fiven whiere Glen Canyon Group fs Idp b Yy young The Glen Canyon Group is the principal aquifer of the middle unit related formations
buried A:eae:;lf;:esthe Glen Canyon Group hydrogeologic unit. It consists of, from youngest to oldest, the Navajo Sand- 430 [:] Area where the upper hydrogeologic 430 Area where Dakota, Mancos and Gooloni Ve ST Nomb Disso:ve.ﬁ_-solids conc;:nt)ration Water types
2 s eologic ajor ocation o umber milligrams per liter
Area where Glen Canyon Group is & albsent stone, the Kayenta Formation, and the Wingate Sandstone. The Moenave unit is buried . related f‘?rmattons are buried Age unit aquifer samples of - 1. Minimum concentration Comments
absent ? Chsatien hdkeas h d Formation replaces the Wingate Sandstone in the extreme southwestern part Area where the upper hydrogeologic Area where Dakota, Mancos and values | Geometric Minimum | Maximum | 2. Geometric mean
. Oueckad whes GneantE u : es In diaﬂ e areas W ek"e ground- of the study area. The Glen Canyon Sandstone is the stratigraphic equivalent unit is absent related formations are absent mean Central range recorded recorded | 3. Maximum concentration
water conditions are unknown to the Glen Canyon Group in northeastern Utah and northwestern Colorado. ? Queried where uncertain ? Queried where uncertain - - :
Dry Areas where the Glen Canyon Group Mesaverde Mesaverde Tertiary basins of 390 3,590 742-17,401 41 125,000 Ca-Mg-(Na)/CO,-(SO,) Mostly oil
——s00— LINE OF EQUAL THICKNESS OF The Nugget Sandstone occupies the same stratigraphic interval in southwestern ——6000— LINE OF EQUAL THIC F AL SIGNIE! Group undivided Wyoming, Utah, and Na/CO (SO, )-(&1) field samples.
THE GLEN CANYON GROUP— Is known to be unsaturated are iden- Wyoming. The Glen Canyon G described ab q el ROUERD OF LOUAL IS Colorado Naici * ¢
i : yon Group as described above thins eastward and THE UPPER HYDROGEOLOGIC Sh h
Dashed wh rasiete lo- tified by the “Dry nonhiward fiom 2.500 foet i th th ) CANCE—Shows areas where water
ashed where approximately lo om 2, eet in the southwest corner of the study area to ex UNIT—Dashed where approximate- levels have been recorded for wells Almond Tertiary basins of 53 4,880 836-28,500 224 100,000 | Na-Ca-Mg/CO
i cated. Interval 250 feet : ~5000 POTENTIOMETRIC CONTOUR— tinction in western Colorado (fig. 14). Along the western boundary of the . ly located. Interval 2000 feet penetrating the formations indicated Fomaation Wyondg ] o ' Na/GL.CO (G,) -
—5000— STRUCTURE CONTOUR—Shows Shows altitude at which water levels study area thicknesses typically are more than 1,200 feet. S193 SELECTED CONTROL POINT— Esortier Eormation Na-(Ca)-(fﬂg)ISb;CO,-(CU
altitude at top of the Glen Canyon stand in tightly cased wells in the Lithologic character of formations that comprise the Glen Canyon Group Number is thickness of the upper
Group. Dashed where approximate- Glen Canyon Group. Dashed where changes little throughout the study area. The fine- to medium-grained sand- hydrogeologic unit in feet o . % Ferron Sandstone E'“k"?w" ;’i".‘a'"y dug‘ta . A o b iy ga-g‘w %g“a)lcos'(s°4)"c')
ly located. Contour interval 5000 approximately located. Contour in- stone that characterizes the Nugget Sandstone in Wyoming changes to very 2 v w ormation n::;:f:wenan N::M:.(Cai/so -(CO.) o
- feet. Datum is sea level terval 500 feet. Datum is sea level. fine to fine-grained Glen Canyon Sandstone in the Uinta Basin and to fine- ' Esary Sendstone ——
330 SELECTED CONTROL POINT— Arrows indicate direction of ground- grained Navajo and very fine grained Wingate Sandstone to the south. The ——s000-— POTENTIOMETRIC CONTOUR— Ehcten Near Grafen 10 S BYT-51, 108 — el B o e
Number is thickness of Glen Canyon water movement as implied by the fluvial Kayenta Formation is fine- to medium-grained sandstone but includes Shows altitude at which water levels S River, Wyoming ' x:/g:la()sg\n )g)/CI-CO:‘-(SO‘) N
Group, in feet CORTOTES interbedded mudstone and limestone lenses, hydrostratigraphically similar to stand in tightly cased wells in the » a
the interbedded shales in the Nugget Sandstone. Dakota and Burro Canyon Forma- L Rock North of Uinta 9 2,110 847-5,250 697 9,430 | Ca-Mg-(Na)/SO,-CO,
The Glen Canyon Group was subjected to structural deformation tions. Dashed where approximately Seeings Maumsine Na/COa-(Sog-(&l) =
during the Laramide and Sevier Orogenies and is fractured almost everywhere Iocatéd Contour interval 1000 feet ° Formation ki i NeMarlCarB0, €0y
outcrops can be examined. Fracturing is more intense near the margins of Datum is sea level. Arrows indicate w Blair Near Green River, 4 2,220 438-11,200 415 11,900 | Ca-Mg/SO,-CO,
uplifted areas where layers are tilted more than 60° from horizontal. direction of ground-water movement Formation Wyoming - -
Transmissivity of the Navajo Sandstone determined from an aquifer test per- as indicated by the contours ° i .
formed near the southern end of the San Rafael Swell was 1,500 feet squared e Adavil Near K N
per day, more than three times larger than the transmissivity of 450 feet - F:rarr\:'alt?on v::«:mi:z‘merer' . b I . i a-Ca-(Mg)/(i(za—(SO‘)-(Cl) -
squared per day calculated using the average permeability obtained from Na-(Ca)/CI-(SO,)-(CO,4)
laboratory analysis of core samples (Hood and Danielson, 1979, p. 36). ‘“
Because depth of burial in the Uinta, Green River, Washakie, and Great Divide o S | Pt z A M| TR0 ] Mo, Co -
j Basins is large, the compaction by overburden probably has closed fractures & Uinta Basin, Utah Na/CIg bl
060t 1OS°;\ and decreased permeability that is attributed to fracturing. The potentiometric-
Sy ., G, » surface contours indicate that ground-water movement generally is toward . /_ b 4 rrce Primarily Uinta 53 267 134-535 50 1840 C"Mg'(Na"coa'(s°4Hc"
- the center of the study area (fig. 15) into the major drains of the region, the “Basin boundark. - 3 Basin boundany—q « :‘:,vr:aﬁon :::;La::,es"an ﬁ:}‘c“ﬁ,g’.}g;’"s €O (CN o
L 5 LAKE GR %\ Colorado and Green Rivers. w -
- .\ ‘ /" s ’ Where exposed the Glen Canyon Group is only partially saturated. Yet 5 b Upper map See upper unit map 446 1,160 281-4,790 40 65,100 Na-(Ca)-(Mg)/SO,-CO,
Sulchu 400 e | % 400 the quantity of water stored in the interstitial pores of theses formations is 40° 2’ 400 o Na/goa .
Z | Sprifgs l‘ relatively large. If only the areas where the base of formations is within 2,500 & summary -
N\ N,
Sell g g I feet of land surface are considered and specific yield ranges from 0.05 to 0.10, > | Mancos Mancos Widely present in 98 2,340 410-13,400 52 28,300 | Ca-(Mg)-Na)/CO_~(SO,) Samples tend
4
\ » the approximate quantity of water drainable from storage would range from s Shale Shele Wyoming; Utsh and Na-Mg-(Cal/S0,-{CO,) toward fresh:
s - " ¥ o 600 to 1,200 million acre-feet. However, owing to the sluggish rate of ground- e g l. Z:,mb“s undtiiind Celormde Nl g
LO. / t > . 4 Al .
E A G L g XA, water drainage possible, the feasible quantity of recoverable water in the Glen (% \ equivalents | pontier Green River Basin, 118 7,540 | 1,960-29,000 187 78,200 | Ca-(Mg)/CO,-(SO,) Mostly oil
Mcienride 1. B Siechonritel] Canyon Group probably is less than one-tenth of the total in drainable storage. v 43 _ f"'T Sandstone Wyoming, and the Na/CI-(CO3)3 ¢ field samples.
[N " 4 Water quality may impose further limitations on the usable quantity. Bleckerridesy Byeckenridgt Member Uinta Basin, Utah Na-Ca/Cl )
108° P-! o 106° i 108° —-——7-)_ 106°
B.I Emery Near Wasatch 8 1,820 869-3,790 759 8,830 Ca-Mg-(Na)/SOt-CO?
i S acaftle Dale Sandstone Plateau, Utah Na-Ca-Mg/SO,-(CO -
8 Member Na-Mg-(Ca)/sd,-(cd,)
- UPPER HYDROGEOLOGIC AQUIFER AND CONFINING UNIT o
NN N L The upper hydrogeologic unit includes all formations of the Cretaceous Eesin Hewr Wanatoh 78 110 857-4.470 b 20 | SeilalimBo,-C0y)
N Sandstone | Plateau, Utah Ca-Mg-(Na)/SO,-{CO.} -
0 —— K Period and the Upper Jurassic fine-grained member of the Morrison Forma- Member Na-Ca/sO-(Ch* °
K tion. The upper hydrogeologic unit extends throughout about 58,000 square ;
miles of the study area and crops out in about 22,000 square miles (fig. 16). Dakota Bear Near Kemmerer, 3 294 - 283 505 | Ca-(Mg)-(Na)/CO,-(SO,)
Overall, this ] dered £ a ( g ) and River Wyoming 8 4
verall, unit is considered a confining layer but it includes two groups . = )
Ced F Ca-(Mg)-(Na)/SO,-CO .-
of formations that are significant aquifer systems—the Dakota and Mesaverde. o | ormation a-(Mg)-(Na)/50,-CO,;-(Cl)
. The aquifers are separated by the thick Mancos Shale thatis a confiningunit. /£ (& O N~ T T S T 7 ONSTT TN T O s | YN e tnisn ISERION S T TN T T T § E°"“°'i°“s Cloverly Mostly in 44 6,190 2,350-16,300 1,100 89,700 | Na/CO_-(CI)
adulacH v Within the Dakota, the Mesaverde, and even the Mancos are many less areally 2 e;uivalents Fgmmion i m:{(céﬁ(oﬁ) )/Cl .
St extensive local aquifers. o v
_ : _ jBasm boundary The Dakota, Cedar Mountain, Burro Canyon, and equivalent forma- [ S 6 Dakota Sampled in 99 1,430 315-6,441 28 27,900 | Ca-(Mg)-(Na)/SO,-CO,-CI
S ¥ > =y _ < - ' tions comprise an aquifer system at the base of the Cretaceous System. These g Sandstone many areas of Ca-Mg-(Na)/CI-s8 ‘-(csoa) —-
Kl Watts T hel i . J L) )9 individual aquifers are thin and discontinuous; they yield water to wells mainly 3 Wyoming, Utah Na/Cl
A8e N Y T i t-central and th Colorad
. : ol n west-central and southwestern Colorado and in southeastern Utah.
A \ EI L / 2 ), _ _ Qnfcello Hydraulic conductivities are small where the aquifers are unfractured, owing g::::on g:: tgg::rt\x;::l " N 141-rad ° e ﬁ::(c”gﬂu:ﬁggofs(go)‘) -
122 A\ R 7A é ™ % to their generally fine-grained character. Because aggregate aquifer thickness Formation Colorado Na-Mg-(Ca)/50,-CO,(CI
o8 g L 1,_‘ ] \A N Uy rarely exceeds 500 feet, except near the western edge of the study area, the i i
12 R A B » transmissive character of the system is controlled by its fracture permeability . zﬂfet‘:: - g‘:::::izn 2:::: |§? wy?;?:g - Ll i 1 S ﬁ:}gﬁé/gc))_(co ) -
%, Q) \ b 7« r Lithologic character of the Dakota Sandstone is relatively consistent compared -y i \‘\ Morrison undivided Utah, and Colorado Na-CaCl
N ) . ) ~ to other formations in this aquifer system, and the Dakota truncates pro- s N N e
j r'\A Tl oe ! M ! = gressively older formations to the south (Molenaar, 1981, p. 125) locally SN : :}\!\ ' \ N g“‘s"VSh | ‘c’:“ft ’d"d g°”‘hw§s" 1S 728 240-2:180 5% 4,040 c“"s“gg’é';a"gos"soﬂ
.5 ! . AN N : RS AL asin Shale olorado, East ani --/S0,-CO,-(CI) -
S :_ n f resulting in a greater areal distribution than underlying formations. The Burro W \\\. NS ) W \\\\\:\\ Q:{"‘ ,q\ Member Southeast Utah Na/so:-cos-(cn
5 Sy < f " Canyon Formation grades from sandstone and conglomerate to varicolored \ \\ N\ R R ‘\‘\‘b\ ' \ : : g S ‘ \ \\> NN R =
37: TN Y} g shale and mudstone, and intertongues with the equally variable Cedar Moun- ; : \v\\\ %\t\ ! \\\\ %\\\ ) : X g ! ’ ' \\\ \%\\\ S N Westwater Southern Utah, . 2 428 s 191 960 | Na-Ca/CO,-(SO,)
- tain Formation west of the Colorado River. The Burro Canyon Formation - : ,\‘.‘w‘:\\\X_\\\&\ AN \\ RN 370 et = . AR N Sani i i Na-(Ca)-(Mg)/CO -(SO,)-(C! =
\ — X 4 5 \ » . : : G : z 2 X \ R 3 ,.: X ndston -(Ca)- - -
d:g)' SR Ly oo LA is more than 50 percent sandstone, whereas the Cedar Mountain Formation ¢\.\\\\\§\\\ \\ : \\ \\\\\& : RO G - ‘,W \\\\\ \\\\ X \‘ \ ‘\\\ S | wlihew Nokce 8=(CB)-(M@)CO,-(60,)-1C1)
< sl " i [ A A is typically less than 30 percent sandstone (Craig, 1981, p. 197). The Bear B &R:N\‘\\\\&\\« R \\\A \‘\"\\\\&t s il ¢ = S &}\‘\Q\\\\\\\‘ N RN AR \§
1120 A y 7 % A g River Formation in Wyoming contains relatively thin sandstone, thick siltstone, 1170 ! i R ‘*bs:,\ '\; \3\““5"(\1:«. TR \;{t\“ 2 \%ﬁ ' ‘ / : VAR \t\}s( RS -st& s’\§\l\§\\\\\. \% gecapt“” Southosat Utsh 4 258 & Eoe 420 | Ne-MgHGICO 00,
3 v/l ; 000!\ ¢ and shale strata with minor beds of congl . ; SIS \ \‘ X \ ; > F. NN N N ; S 0. -
. A 1 ) P gomerate. » J ‘\ \ : | o ; > ",‘ & O Memb Na-Ca- 4 ¥
A ( g ' ([/ - The Dakota and Mesaverde aquifer systems are separated stratigraphically v \ \ . / R \ R \\\Q : \\ N y i Sl E N § \ \ _ c“\\\E\‘ 2’) i aliinkiseaiiil e e
110 VL g by the Mancos Shale—more than 5,000 feet of shale with thin layers of in- R % 3 \ AN NN \ AN NN :\ SN T Salt Wash Southern Utah 14 541 264-1,110 267 2,250 | Na-Mg-Ca/CO_-(SO,)
ot 1 N N / :
e i terbedded sandstone. The shale functions mainly as a confining layer bet- N \ . \ > \§ \ ' N \Q-\}-\s‘ % Fanopime Na-(Ca)-(Mg)/éOt-CO?-(CI) o
) X ween the Dakota and Mesaverde aquifer systems, but includes locally signifi- ¥ N \ J N ‘ \&\ \ g Biest Na-Ca-(Mg)/S0,-{CO)-(CI)
Ly cant sandstone aquifers that were formed by oscillations of the shoreline of N \ : NN D \\ <3 \\\\\\\\' I ¥ Members Sundance Basins of Wyoming 67 7,450 2,800-19,800 1,060 102,000 Na/CO_-(SO,) -
<~w the Cretaceous seaway. The Frontier, Ferron, and Emery Sandstone Members e ; \\ \ \\ N QWAL 1070 of the Fommption Na/cl-0_-80,) =
360 represent the most extensive aquifers in the Mancos system, but typically com- \N ) L N \\\\ - XK N & ::;‘m Na-(Ca)/c]
3 prise less than 10 percent of the total thickness of an otherwise nearly im- 5 / " \\\ R \ Y ¥ Group and
; v \ N y g Bluff Southeast Utah 1 1,270 - - - - P, f middl
Geology moified from AREA EXCLUDED permeable unit. Ground-water occurrence and movement in the Dakota \ x 7\}%\\4\}\&\ AREA EXCLUDED AREA EXCLUDED equivalents Saundstone — Na-Ca-(Mg)/CO,-(SO,,) h?,:rgge':;ogaz
King and Beikman, 1974 - FROM STUDY aquifer system, the Mancos Shale system, and related formations is illustrated N \ \E\§ FROM STUDY o - K
Thickness inferred, in Geology modified from in figure 17. ] \ Geology modified from \ FROM STUDY Baciogy wodied fiom : ;
part from Mallory, 1972 King and Beikman, 1974 ANAN King and Beikman,- 1974 King and Beikman, 1974 s::i:,gs TSR e el AR i 1780 g::ﬂ:%:ﬁ;gs?é‘o(c? J _
108° 108° Sandstone Na-(Ca)-Mg)/80, °
Figure 14.—Areal extent, structure, and thickness of the Glen Canyon Group and equivalent formations Figure 15.—Ground-water occurrence and movement in the Glen Canyon Group and equivalent formations Figure 16.—Areal extent and thickness of the upper hydrogeologic unit Figure 17.— Ground-water occurrence and movement in the Dakota aquifer system, the Mancos Shale system, and related formations Junction Southeast Utah and 2 485 - 485 485 - Part of middle
Creek southwest Colorado Na-Ca*(Mg)/CO ,-(SO,)-(C) Mesozoic
Sandstone - map unit.
Summerville Eastern Utah 5 1,220 292-5,070 262 5,440 Na-Ca-(Mg)/CO-(SO,)
Formation Northeastern Na/CI-SO,-(CO 3) e
100 1100 = L 100 Arizona Na-(Ca)-(Mg)/ct-(50,)-(cO,)
2y EXPLANATION EXPLANATION o 4"V
‘./Basin boundary AREAL EXTENT Bl baumenry 7189 DISSOLVED SOLIDS WATER C \'\;\-'/Basin boundary 10,600 g Entrada Central and 94 2,190 274-17,500 136 113,000 Ca-(Mg)-(Na)/CO? About 20 per-
! ' Sandst, thern Utah Mg-Na-(Ca)/SO,-(CO f middl
o ’ rop of Mesaverde Grou Lance Formation v Ce Co,+HCO, CONCENTRATION, IN QUALITY e CRFHCD, < e e Na(Ca (/CT) 0 e
g Outcrop p . 4 o ) P
. formations . / ? MILLIGRAMS PER LITER " ? Mg SO 3 ’
. = Ak uilare Blessvasds Group fotmn- Iles Formation - ? e . Mg S0, e 4 w Carmel South central Utah 27 2,250 786-6,430 268 14,300 | Ca-Mg-(Na)/CO,-(SO,)-(CI) Some samples
439 o ¢ ' o i 43 4 Less th 43% & & 430 cl Water-quality maps for the middle hydrogeologic unit and for the a2 Formation Ca-Mg/SO,-(CO,) are in middle
tions are buried : Castlegate and Star Point Sandstones £ Na+K cl ess than 1000 Fresh -\ Nets S Na-(Ca)-Mg)/C150 map unit.
Area where Mesaverde Group forma- and the Blackhawk Formation 0] ~N ; Mesaverde Group are shown in figures 19 and 20. Usually, areal transitions = s
I dens acn dbeant sl Bandeins & B : ; e - - 1000 to 3000 Slightly saline /. o =t from freshwater to brine are gradual, and several intermediate water types are San Rafael | Samples in Utah, 1 4,510 | 1,010-20,100 | 272 64,000 | Na-(Ca)-(Mg)/CO,-(SO,)
L ) initied. wihiezes neisediain 120 120 L 175 0 175 present. The changes in water quality from fresh to briny are shown by Group Wyoming, and Na-(Ca)/CI-CO, b -
CBlse:;:khiwl; Fo;n:;t‘i:n 3000 to 10,000 Moderately saline N ‘ 330 diagrammatic patterns for samples from selected wells. undivided Colorado Na/Cl
AQUIFERS OF LOCAL SIGNIFI- SRS S 10.000 to 35.000 Ve N7 | ' - The most important factor determining the quality of water in the mid-
; : ry saline . / Ca CO,+HCO Gl N Mostly in G 127 20,400 | 4,770-87,500 198 138,000 | Ca-(Mg)- -
CANCE —Showa aeas vohets wates aiismsole Fenion 20,520 109° 108° K | L 109 108° 3 3 dle hydrogeologic unit seems to be the depth of burial of the aquifers. Where Canyan Saetani | ENrGh, Ni/‘c..ﬂ’cf".?é’c‘fj : Centiat o
levels have been recorded for wells Ca CO,+HCO, Greater than 35,000 Briny N, Mg so, the aquifers are deeply buried under Tertiary sedimentary rocks in Wyo- Group and Wyoming Ca-(Na)/Cl map unit.
penetrating the formations indicated Wabweap Sandstone M i ; ek tai 12,500 : L - £ R ming, northeastern Utah, and northwestern Colorado the water is briny. This e
Lance, Ericson, Almond, Rock b o —¢_ POTENTIOMETRIC CONTOUR— 9 N i ? ueried ‘'where ‘uncertain Ca CO,+HCO, L Gl Na+K cl brine may have been trapped in the formations when they were buried below g':r:‘yon Centeal Utab 3 1,690 = 692 3,650 | Ca-Mg-(Na)/SO,-CO, ::;:ig:ilte
Springs, and Blair Formations Shows altitude at which water levéls Na+K cl LYy NF —3000—— LINE OF EQUAL DISSOLVED- Mg so L\ NIE ' ' . O Cow oo sea level or it may have migrated into the aquifers from overlying or under- o) Sandstone Ca-Mg-(Na)/SO,-(CO,)-(Cl) )
Lance, Ericson, Almond, and Rock siand In. sightly cassd wil 10 the 4204 420 SOLIDS CONCENTRATION, IN 4 401 — 5 42 : X A ! lying formations containing considerable quantities of readily soluble minerals. a3
Springs Formations and the Fox Hills Masaverde Gyrou Sorslis - . MILLIGRAMS PER LITER— e » R , : . A Where the aquifers are near the surface they contain freshwater. The freshwater < Navajo Mostly in southern 272 499 166-1,500 103 70,800 | Ca-(Mg)/CO,-(SO,) About 47 per-
Sandstone E ) an b w0 : - . _ (A is mostly a calcium bicarbonate type. The water that is slightly to lin 3 R N sas pnan e B cent:af middle
Dashed where approximately e 336 Dashed where approximate, queried Ke | v typ ghtly to very saline e Arizona Na/Cl map unit.
Lance, Ericson, and Almond Forma- oentasl. oo Winal 160 eat ; e o where implied. e is a mixed type of calcium, magnesium, sodium, sulfate, and bicarbonate ions. ¢
tions and the Fox Hills Sandstone Dew: is wlng ' t' 7 C 3 3 — s+ BOUNDARY OF AREAS WHERE 215 0 25 . The brines are dominantly sodium chloride waters. = Kayenta Central and 5 709 69-7,270 144 41,700 | Ca-Mg-(Na)/CO,-(SO,)-(Cl) Part of the
Lance. Esleson. and Almond atum is sea level. Arrows indicate s Although the Mesaverde Gr: d = Formation southern Utah Na-Ca-(Mg)/CO_-(SO,)-(Cl) middle map
5 s dietioivol geoimd wer moveent Mg so, GEOLOGIC UNIT IS ABSENT — 3 . _ g oup does not appear to contain brine to the % Na/Cl 3oy iy
Formations . s insticated by he: contouns 61,120 .U ' . T —————— : o . =) same extent as the aquifers in the middle hydrogeologic unit, the general pat- @
Lance Formation and the Fox Hills Ca Co,+HCO, 3 Na+K cl where implied 37,800 U i - . tern of water quality is the same. The brine occurs where the Mesaverde is = Wingate Central and 47 480 225-1,030 133 4,250 | Ca-Mg-Na/CO_-(SO,)-(CI) Part of middle
Sandiione | Y | | 1 i e i : 3 deeply buried under the Tertiary sedimentary rocks. There is addition of fresh . Sandstone | southern Utah and Na-Ca-(Mg)/C (s ,)-(C1) map unit.
Mg so, e "0r° i ] S 1 : a 5 : ' * 1070 125,000 recharge water near the Rock Springs Uplift, and also at the Douglas Creek g i N Ca-Mg-INa)/SO,
WATER TYPES SHOWN BY STIFF Mg SO . ’ Ca CO,+HCO, Arch. The extent of the brine is not certain, because there are a limited number = M : :
. v : Northern A 3 214 — 152 302 | Na-Ca-Mg/CO_-(SO,)-(CI Part of middl
Na+K Cl i } Y% we DIAGRAMS (STIFF, 1951)— g . : A - of analyses from which to delineate the brine. This uncertainty is indicated Foor;n:t\i/:n orihern Anzons ainan -3-( S arrrt:a(:; lrjr:it. y
0o g ome fwe o o ] L % Number above diagram is the Na+K Cl 410 — ' R '\‘W 9 S0, .on the map by question marks. Na-Ca-(Mg)/CO-(SO,,)-(Ch
e e - o . et e e e ; 2 o . 5 o al The data in both figures 19 and 20 may give the impression that the units e P o - 318
. LR o ;;--'\\ /l Gt sample, in milligrams per liter. The o ! o8 L ,—%»« K ,v—'\\ /: g : represented are continuous throughout the study area. This middle map :,,;t kil et 108 A g::mg:ﬁ?lgg (-)é)o rse:::;::\: Ty':fn
119 ! L line from the diagram to the map in- mes> a1 L , —————— hydrogeologic unit is one of the few aquifer units in the Upper Colorado River summary Na-Ca)Cl ' ° values at site.
The Mesaverde Group and all younger Mesozoic formations, the upper- i . & Y dicates the location of the sampling Z" . ?% M > 2500 0 200 Basin that may be a homogeneous “sheet” of sand. Even so, there are in- -
: most aquifer system in the upper hydrogeologic unit, is continuous throughout ; i G Y ) site 1640 2! | shemam ! s - T T » ; homogeneities and in many cases, breaks in the continuity of the unit that me:::ers g:,",:,':ﬁon ‘,f:,’;},’:,'n”;‘:f‘,:,?;’ b e soE=hRe0 o LR g:}:";}ﬁc,’,go .co e
1060 west-central and northwestern Colorado, northeastern and central Utah and | 6o Calcium (Ca)———————— ———Carbonate + bicarbonate (CO,+HCO,) | 3, AVefnal &mp e ot cause inhomogeneities in the ground-water quality. The Mesaverde Group o Chinle undivided Ca-Mg-Na/so -ico }
_ _Ji/ 1 106 2 - 9 4"y
Basin boundary., . % southwestern Wyoming; it is more irregularly distributed in southern Utah, Basin boundary-, ’ H 2~ % X Basin boundary- : ; il 5 g A o . is not a continuous aquifer, but instead consists of alternating sandstone and @ | Formation
‘ e southivn Bolotado, and Aruens: (g, 191, The: Mssaverie nchides fobma- ! <1 Magnesium (Mg) Sulfate (SO,) & i i | ‘ shale beds. Most of the water samples are from the sandstone beds. These 2 :;u;wems m”s:“" Central Utah 1 4,980 - - - =
ROA TS, tions of various lithologic types, sandstone being predominant. Lateral and ‘5 | 5A RN, Sodium + Potassium (Na+K)— I EHlode i . ; < ' s iy H beds are not laterally continuous throughout large regional areas, but are con- N o Na/CO,-50,-(CI) -
ol T vertical changes in lithologic type, and thus in hydrologic properties, are com- ? | ’ oride (Gl : ' ' , Bl ! : tinuous locally and are important sources of water. They also are inter- g
-~ g gic type, ydrologicprop . Y | Lo . . b | . ¥ &
mon o‘”h'u to sporadk transgressions and regresﬂons of the Upper Cretaceous 400 * S:” : 40 } L B i — _I 400 E /\,(\ . y- :” Usr 400 bedded Wuh Coal, and thus usua“y are Considered in p]anﬂlng Of Coal'm’ne 2 Shinarump Northeast, central 62 1,070 181-6,350 94 172,000 Ca-Mg-(Na)/SO -C03-CI
shoreline. Primary hydraulic conductivity is typically less than 1 foot per day. k O - T AT, 3 0 % Q\”B/\O{J .- ENMOUT ‘ operations, that could affect the ground-water quality. RS ::g ;‘::’zt::;" s m:/ &23}804)'(6" -
Fracturing, however, increases the value one or two orders of magnitude. 70,800 CO.+ -':) ———— \ e - MILLIEQUIVALENTS PER LITER Py . 7 . ANl e /\ i A -
This is based on differences between core permeabilities and hydraulic con- Ca HCO.  * ' " \ : e - _ _ > Thaynes Thaynes Wyoming and north- 2 390 = 390 17,100 | Ca-Mg/SO,-(CO,)
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Figure 18.—Ground-water occurrence and movement in the Mesaverde and related formations Figure 19. — Chemical classification and dissolved-solids concentration of water in the middle hydrogeologic unit Figure 20.—Chemical classification and dissolved-solids concentration of water in the Mesaverde Group
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