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This report is one in a series resulting from the U.S. Geological Survey’s Regional about 8,500 feet above sea level along the northern basin margin to about 1,500 feet water in the United States is from 6.Q to 8.5; values greater than 9.0 are known to occur . " % il R S 2 i T P e R " " — A N e /,/ 9, e
Aquifer-System Analysis (RASA) study of the San Juan structural basin that began in below sea level in the northeast part of the study area. butare }Jnu§u?l (Hem, 1985, p. 64). Water with a pH greater than 9.0 is undesirable for e — opm /-/ /\3 Ry | v ALENCJANGO skl T ; TERS saes | £ BT "TJ | l V ALENCIANCO ) )f/ Wi
October 1984. The purposes of the study (Welder, 1986) are to: (1) Define and domestic or irrigation supplies (U.S. Environmental Protection Agency, 1976, p. 178-181). 34745 s, , o 106°30° 34745 - , How G
evaluate the aquifer system; (2) assess the effects of past, present, and potential Eight pH values were greater than 8.5, of which two were greater than 9.0 (fig. 10). 108200 30 107700 108°00 30 107°00 106730
ground-water use on aquifers and streams; and (3) determine the availability and g T}iel tempferatut:: of ground wa:er is eﬁtremdely]variablet (fi%h 1})-T_}[1_3 data S*t’owninf = . T St " 4 " " — E— £ils " — E .
uality of ground water. igure 11 are from two sources, water wells.and oil or gas test holes. Temperatures o igure 4. Location of oil or gas test holes and water wells used to compile depth to and altitude of top of the Dakota Sandstone. igure 5. Approximate depth to the top of the Dakota Sandstone.
3 'lt's;ﬁs ?eport summarizes knowledge about the hydrogeology of the Dakota WATER IN THE DAKOTA SANDSTONE water from the water wells ranged from 10.0 to 50.0 degrees Celsius and are g g P P P g PP p P
Sandstone of Late Cretaceous age in the basin. Data used in this report were derived The Dakota Sandstone is a source of water for domestic, livestock, and representative of the formation temperature in shallower parts of the basin.
from data collected during the study, from existing records in the U.S. Geological industrial supplies in areas where drilling depths and pumping levels are Data from the oil and gas test holes are bottom-hole temperatures generally
Survey’s national, computerized Water-Data Storage and Retrieval System (WATSTORE) economically feasible, and where water quality is acceptable. Water wells generally are measured during drill-stem tests. The accuracy of these data is unknown; however,
data base, and the Petroleum Information Corporation’s data base. All data available near the margins of the basin. In much of the rest of the basin, reserves of oil and gas they are the only data available in the deeper parts of the basin. The temperatures in oil
for the Dakota Sandstone were included in the discussions in the text; however, not all are being produced from the Dakota. Many of the oil and gas production wells also or gas test holes ranged from 34 to 92 degrees Celsius.
the data could be plotted on the illustrations. produce water, but the quality is not acceptable for domestic and livestock supplies Water from the Dakota Sandstone generally is a sodium sulfate or sodium EXPLANATION
The San Juan structural basin is located in New Mexico, Colorado, Arizona, and and most in.dustrial use. g c : bicarbonate type, as shown by chemical-constituent diagrams (fig. 12). Sodium is the Outcrop of Dakota Sandstone—From Dane and Bachman, 1965; Wilson and
Utah, and has an area of about 21,600 square miles (fig. 1). The structural basin is The altitude of the Ppotentiometric surface of water in thg D_akota Sandstope at dominant cation in water samples from all wells. Sulfate is the dominant anion except others, 1969; and Tweto, 1979
about 140 miles wide and about 200 miles long. The study area is that part of the selected water wells, springs, and oil or gas test holes is shown in figure 7. The altitude for samples from two wells north of the San Juan River in the northwest part of the Study-area boundary
structural basin that contains rocks of Triassic or younger age and, therefore, the study of the potentiometric surface in the water wells was determined from measured or basin and two wells in the south part in which bicarbonate is dominant (fig. 12). Sulfate S ' 107900 - ] 107900
area is less extensive than the structural basin. Triassic through Tertiary sedimentary reported depths to water or was calculated from pressure-gage readings on flowing concentrations exceeded the U.S. Environmental Protection Agency (1977b) EXPLANATION 370 ig,s 00 30 37045' . ?gg; Water well—Upper number is altitude of potentiometric surface, in feet above sea 70 412,8 00 30 37045
rocks are emphasized in this study because the major aquifers in the basin are present wells. Interpretation of completion data for the water wells shown indicates these wells recommended secondary maximum concentration level for drinking water (250 Outcrop of Dakota Sandstone—From Dane and Bachman, 1965; Wilson and ’ level. Lower number is year water level was measured or reported DOLORES_{ | ;
in these rocks. The study area is about 140 miles wide (about the same as the structural only derive water from the Dakota Sandstone. The water-well and spring data were milligrams per liter) in water from 26 of 44 water wells throughout the basin (fig. 13). others, 1969; and Tweto, 1979 x .N‘:';gg Spring—Upper number s altitude of land surface at spring, in feet above sea level. s ” ol
basin), 180 miles long, and has an area of about 19,400 square miles. collected from 1950 to 1987. The altitude of the potentiometric surface in oil and gas Dissolved-fluoride concentrations ranged from 0.2 to 10.0 milligrams per liter Study-area boundary ] Lower number is year spring was visited . 20 o o ! ¢
Altitudes in the study area range from about 4,500 feet in San Juan County, Utah, test holes was calculated by analyzing shut-in pressures from drill-stem tests (fig. 13). The median value was 1.1 milligrams per liter. Dissolved-fluoride concentra- , 51355;! Ofl o gas test hiole—Uppet himber s altitiide of potentiometric sutface, in foel 73___,, ANVJUAN/CO ]
to about 11,000 feet in Cibola County, New Mexico. Annual precipitation in the high conducted from 1952 to 1985; the data were obtained from Petroleum tions generally are less than 2.0 milligrams per liter except for the northwestern part of —1000— Structure contour—Shows altitude of top of Dakota Sandstone, Contour interval : above sea level, calculated from drill-stem test. Lower number is year drill- f
mountainous areas along the north and east margins of the basin ranges from 20 to 30 Lnforrfnati%n thrporation. Drill-stem tests were selected for analysis based on length of the basin }vherg conc'entratipn§br]ange from t2.1t‘to 1)0.0 rdnilligrarr:f per l(iter (fig. 13) 5 T}:je) 500 feet. Datum is sea level HNSDALE CO ; stem test was conducted i HKSDALE €O l
inches, whereas annual precipitation in the lower altitude, Central basin is 8 or fewer Imeifor SUUlzin Pressures, primary {maximum permissidle concentration) and secondary {recommende 03y ; 106030’ 03y ' ; 030’
inches. i The object of a drill-stem test is to determine the potential for oil or gas drinking water standards for fluoride are 4.0 and 2.0 milligrams per liter, respectively 37058? o T ' 37°30" 37058? %0 1000 30 ' e 3397030'
The population of the study area in 1980 was about 190,000 (Welder, 1986). The production, not to determine the potentiometric surface. Therefore, the best water- (U.S. Environmental Protection Agency, 1986a, 1986b). Fluoride is toxic at J N o R . 71 'Y ] ool
economy of the basin is supported by exploration and development of petroleum, producing zones commonly are bypassed, with the result that the hydrologic data are concentrations between 5 and 10 milligrams per liter if consumed for a long time MINERALSCO 0 ' oA— L ’2 L k€O e
coal, and uranium resources; urban enterprise; farming and ranching; tourism; and from less permeable zones. However, the data generally are all that are available for (Freeze and Cherry, 1979, p. 387). {io0) - - s {G@) | o .l ) v S
recroation ’ aquifers in the deeper parts of the basin. = ‘ ¥ / o :; = = 1
. : SO Len) Q
The final shut-in pressure was converted to equivalent-freshwater hydraulic head l 2 » | a ““5]._1 N 03
according to the procedure outlined by Miller (1976, p. 17). The following equation Z, e L\ﬁ“\@\ 8 - Dadosal ‘ =)
was used: Lo N ! [*4 Shrings/ <X e 0
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REGIONAL GEOLOGIC SETTING OF THE SAN JUAN Dames and Moore, 1977, Geotechnical and hydrologic investigation, production shaft = a2 Sl s rJ el == - 7 1981 607,285 &
STRUCTURAL BASIN h= (FSIP x X) — PRD + LS (1) 1, mining unit 1, Nose Rock project: Phoenix, Ariz., consultant’s report prepared \\‘ - SAN JUAN €O . f\: 5,041 ‘ AR 1984 \
a1 (262 {
The San Juanstructural basin is a northwest-trending asymmetric structural whete h 15 the altitude-of the potentlofetric surface. in feet ab = for Phillips Petroleum Company, 56 p. . . \ ) s 1960 4 Gt R.
depression of Laramide (Late Cretaceous-early Tertiary) age at the eastern edge of the leval: P % = Dang CIIH"’ aing Bachma?, 1G$86 010%652, geotloglc map of New Mexico: U.S. \ (ol s S .‘r}'gzgg i f7lJlt;)7 \
Colorado Plateau (fig. 1). Structural boundaries of the basin are well defined in many B sk i Bt . Boil altE S Busmanie. B visanda tar somkie ek eological survey, scale 1:500,000, 2 sheets. _ S (P A8 1967 ¢
places, whereas in other places, the basin merges gradually into adjacent depressions A o s ; (Ij) anitog J B ' Fassett, J E., 1977, Cretaceous and Tertiary rocks of the eastern San Juan Basin, New R ] \% g . R
lifts (Relley. 1951. 1. 124). The structural boundaries princinall st of | FIRERREER PRI RIS S ECOT S (eI Mexico and Colorado, in Guidebook of Ghost Ranch: New Mexico Geological : /
or uplifts (Kelley, 1951, p. 124). The structural boundaries principally consist of large, X is a factor to convert FSIP to equivalent-freshwater hydraulic head, in Sociely. 25th Fleld Coné 225-230 37000 Z COLORADO_ =5 37°00' 37900' UTAH £ COLORADDO =5 37000
elongate, domal uplifts; low, marginal platforms; and abrupt monoclines as shown in ook ociety, le onterence, p. : TEXICO & TRITGN 2 s 5
; ; e P eet; ; ; NEW/)ME? 7 o~ ONA NEW )MEXICO =
figure 2 and defined by Kelley (1951, p. 124-127). Faulting is common especially in PRD isthiedepihite Sipressms-satording davios, in faetbidlow lsndsusiace: Fassett, J.E., and Hinds, J.S., 1971, Geology and fuel resources of the Fruitland i ) 160 & 417
the southeast part of the basin. Maximum structural relief in the basin is about 10,000 arid ' ' l[:J Oémétlorl‘ and {(1Srtland Sphalfe of the lslgn Juag 73635}7% New Mexico and Colorado: »- ¢5‘/ .> el
feet (Kelley, 1951, p. 126). The present structural elements of the basin had developed ; : ; -9. eological Survey Frolessional Faper » 1OP. R .
by rr(:idd]eyTertiaryptime ()KelleyF,, 1951, p. 130). 3 LS s the altitude of the land surface, in feet above sea level. Freeze, RA., and Cherry, JA., 1979, Groundwater: Englewood Cliffs, N.J., Prentice- 7, % Navajo !
The San Juan structural basin contains a thick sequence of sedimentary rocks Hall, 604 p. . . o Srseronis
ranging in age from Cambrian through Tertiary, but principally from Pennsylvanian Hackman, R.J., anod Olsoon, AB., 1977, Geology, structure, apd uranium deposnt§ of
through Tertiary (fig. 3). The maximum thickness of the sequence of rocks is about A factor of 2.307 feet of water per pressure increment of 1 pound per square inch the Gallup 1° by 2° Quadrangle, New Mexico and Arizona: U.S. Geological
14,000 feet (Fassett and Hinds, 1971, p. 4). These sedimentary rocks dip basinward was used for X. This value assumes the water is at a temperature of 4 degrees Celsius Survey Miscellaneous lnyestxgatnon;s Map [-981, sc:ale 1:250,00'0,'2 sheets.
from the basin margins toward the troughlike structural center or deepest part of the with a density of 1.0 gram per cubic centimeter. Hem, J.D., 1985, Study and interpretation of the chemical characteristics of natural | 190
basin. Older sedimentary rocks crop out around the basin margins and are successively Water in the Dakota Sandstone occurs under both water-table and artesian water (3d ed., rev.): U.S. Geological Survey Water-Supply Paper 2254, 263 p. RIO ARRIBA 5337° ¥ 15310 RN RI0O ARRIBA (O [ £l Vgldo‘. (ee)
overlain by younger rocks toward the center of the structural basin. Volcanic rocks of conditions. Recharge to the aquifer is from infiltration of precipitation and Kelley, V.C., 1951, Tectonics of the San Juan Basin, in Guidebook of the south and S 1986 1954 a T el S %
Tertiary age and various deposits of Quaternary age also are present in the basin. streamflow on outcrops, and from vertical leakage of water through confining beds. west sides of the San Juan Basin, New Mexico and Arizona: New Mexico ! [ | ¢ 6904 /\\\‘ﬁ {/ (84]
Within the basin, areas of stress from ground-water development in the Dakota Geological Society, Second Field Conference, p. 124-131. . 5.914 [ ki
Sandstone are localized. These areas may represent oil or gas production, injection for Landis, E.R,, Dane, C.H., and Cobban, W.A., 1973, Stratigraphic terminology of the - e G~ 1952 —
disposal of brine, secondary recovery or re-pressurization of producing zones, or gakota gaﬁditoq%g;%MiTos Shale, west-central New Mexico: U.S. Geological 30 30 30 ?qi o 3 %, i “’“‘( ST T e s B[P
uranium-mine dewatering of the underlying Morrison Formation that induces uryey Bulletn y 2 P :‘ 7o SAN JUAN '{ W )
GEOLOGY OF THE DAKOTA SANDSTONE downward flow in the Dakota. Sufficient data do not exist throughout the basin to show Merrick, M.A., 1980, Geology of the eastern part of the Regina quadrangle, @ 928 ) ) ] o\
The Dakota Sandstone generally is thought to be of earliest Late Cretaceous age, water levels for predevelopment conditions. The water levels shown in figure 7 are the Sandoval and Rio Arriba Counties, New Mexico: Albuquerque, University of New &1983 . “ 5712 ‘
although the lowermost part may be of latest Early Cretaceous age (Fassett, 1977, most recent data available. Because these data do not represent a specific time Mexico, unpublished M.S. thesis, 91 p. 1 v ‘i,o ﬁggf < 1957
p. 225). The Dakota Sandstone crops out around the basin margins where it typically interval, they have not been contoured. General ground-water gradients can be Miller, W.R., 1976, Water in carbonate rocks of the Madison Group in A 46283 ]
caps mesas and forms erosion-resistant dip slopes and hogbacks. determined where sufficient data exist. southwestern Montana—A preliminary evaluation: U.S. Geological Survey H 7 1984 5781%
The Dakota Sandstone in the San Juan structural basin and vicinity was deposited Transmissivity and hydraulic-conductivity data for the Dakota Sandstone are few. Water-Supply Paper 2043, 51 pP. | /b 1962
on a regional erosion surface; the strata represent a transition from continental Transmissivity values of 44 and 85 feet squared per day were reported for aquifer tests Molenaar, C.M., 1977a, San Juan Basin time-stratigraphic nomenclature chart, in 7
alluvial-plain deposition in the lower part of the formation to marine shorezone northeast of Crownpoint, New Mexico (Dames and Moore, 1977, pls. 4 and 5). Guidebook of San Juan Basin IIl: New Mexico Geological Society, 28th Field IEANTON: DR'C \ ?'37319
deposition in the upper part. Owen (1973, p. 39-50) presented a comprehensive Another aquifer test east of Grants indicated a transmissivity of 2,000 feet squared per Conference, p. xii. 5 NaToNAL wo s e
depositional model for the Dakota Sandstone in the area of the San Juan structural basin. day (Risser and Lyford, 1983, p. 166). Hydraulic-conductivity values calculated from 1977b, Stratigraphy and depositional history of Upper Cretaceous rocks of A > A
The Dakota Sandstone unconformably overlies the Brushy Basin Member of the oil wells in deeper parts of the basin averaged 0.03 foot per day (Reneau and Harris, the San Juan Basin area, New Mexico and Colorado, with a note on economic | o~V ) -
Morrison Formation (Late Jurassic age) throughout much of the basin. However, the 1957, p. 43). resources, in Guidebook of San Juan Basin III: New Mexico Geological Society, s AP L ! S~ 2
Dakota overlies the Westwater Canyon Member of the Morrison in the southwest and The reported or measured discharge from 29 water wells completed in the Dakota 28th Field Conference, p. 159-166. LAl ! i S 6635
the Burro Canyon Formation (Early Cretaceous) in the north (fig. 3). The upper contact Sandstone ranges from 1 to 200 gallons per minute and the median is 13 gallons per (compiler), in press, San Juan Basin stratigraphic correlation chart, in Finch, % \ ! 5 // - . 1977
of the Dakota is conformable with the Mancos Shale and intertonguing of these two minute. The specific capacity of 13 of these wells ranges from 0.03 to 3.67 gallons.per W.L, Huffman, A.C., Jr., and Fassett, J.E., eds., Coal, uranium, and oil and gas in 36°00' — LA 36°00' 36°00' = _ _ _ _ _ L - ) 5 _ 36000’
units is common near the contact. minute per foot of drawdown and the median is 0.06 gallon per minute per foot of Mesozoic rocks of the San Juan Basin—Anatomy of a giant energy-rich basin: Wise) | , 1 |
Stratigraphy of the Dakota Sandstone is complex. The unit consists of a main drawdown. The distribution of these data is shown in figure 8. 28th International Geological Congress, Washington, D.C., July 9-19, 1989, APACHE CO \ Red ‘: = , i */\
sandstone body in the north from which branch various members and tongues The location of eight selected water wells that derive water only from the Dakota Guidebook for Field Trip T120. Ialce f g 6,638 ¢ 6,189 ﬁ 6589 ¢ggas ¥ 6535 \\
depending on location in the San duan structural basin. The Dakota consists of four Sandstone and that have four or more water-level measurements is shown in figure 9. Noon, P.L;, 1980, Surface to subsurfacestratigraphy of the Dakota Sandstone ito \ = e | 1673 N W= _ BEaie
members (Landis and others, 1973; Owen, 1973), which, in ascending order, are the The water-level hydrographs for these wells show short- and long-term changes in (Cretaceous) and adjacent units along the eastern flank of the San Juan Basin, e Ly g ‘ S >\ / :
Oak Canyon Member, Cubero Tongue, Paguate Tongue, and Twowells Tongue (fig. 3). water level. Short-term fluctuations primarily result from periodic changes in discharge New Mexico and Colorado: Bowling Green, Ohio, Bowling Green State I ( D) ‘
The two upper sandstone members intertongue with the Graneros Member of the from wells and from seasonal changes in recharge. Long-term changes primarily result University, unpublished M.S. thesis, 133 p. }[ &L — ~ } i Lo + 6,708 o
Mancos Shale. Owen and Siemers (1977) and Noon (1980) have attempted to extend from prolonged ground-water discharge from wells, from discontinuation of discharge Owen, D.E., 1973, Depositional history of the Dakota Sandstone, San Juan Basin ® ¥ SN @)/ % 6,628 1985 1982
these members in the east part of the basin. Petroleum geologists have applied from wells, and from changes in rates of recharge due to long-term climatic variations. area, New Mexico, in Fassett, J.E., ed., Cretaceous and Tertiary rocks of the ,@w_\\ [ fﬁ" T v 197 ‘293;’14
informal terminology to some of the tongues of the Dakota Sandstone, such as The three wells in Colorado are near the outcrop of the Dakota Sandstone. Water southern Colorado Plateau: Four Corners Geological Society Memoir, i { o) 8 6641° . s s Ta— + 8495 *
“Dakota A” for the Twowells Tongue, and “Dakota B” for the Paguate Tongue levels in these wells respond quickly to changes in recharge, which is a function of the p. 37-51. gindow Rock (¥ 1988 | ﬁggg “\&103”5’7‘?01“‘ 1890 & 6436
(fig. 3). - precipitation and evapotranspiration. The hydrographs for these wells indicate that Owen, D.E., and Siemers, C.T., 1977, Lithologic correlation of the Dakota Sandstone — (?y \ 1986 P
The Dakota Sandstone contains three principal lithologies. It typically consists of a 1985 was a year of increased recharge. The long-term hydrograph for well and adjacent units along the eastern flank of the San Juan Basin, New Mexico, in = *6544 46,523 ﬁg;’f
sequence of buffto brown, cross-bedded, poorly sorted, coarse-grained conglomeratic 370410108583701 indicates that the increased recharge may be a major but Guidebook of San Juan Basin IIl: New Mexico Geological Society, 28th Field 6,856 L
sandstone and moderately sorted, medium-grained sandstone in the lower part; dark- infrequent event for that area. Conference, p. 179-183. v/ cB¥ esss -~
gray carbonaceous shale with brown siltstone and lenticular sandstone beds in the The three wells clustered in the south-central part of the study area—wells Reneau, WE., Jr, and Harris, J.D., Jr., 1957, Reservoir characteristics of Cretaceous 30 30" — = o — 30
middle part; and yellowish-tan, fine-grained sandstone interbedded with gray shale in 354158108125801, 354035108071801, and 353700107563901 — are in an area sands of the San Juan Basin, in Guidebook of Southwestern San Juan Basin: Four ds’
the upper part (fig. 3; Owen, 1973, p. 39-48; Merrick, 1980, p. 45-47). where the Dakota Sandstone has for years been used for domestic and livestock water Corners Geological Society, Second Field Conference, p. 40-43.
Thickness of the Dakota Sandstone generally ranges from a few tens of feet to supplies. The hydrographs for these wells show a continual slow decline in water level Risser, D.W,, and Lyford, F.P., 1983, Water resources on the Pueblo of Laguna, west-
about 500 feet; Stone and others (1983, p. 37), reported that 200 to 30Q feet probably resulting from the steady withdrawal of water from the aquifer. central New Mexico: U.S. Geological Survey Water-Resources Investigations 2
is a more common range. Data reported by Stone and others (1983, fig. 66) and The hydrograph for well 353642107110201 shows seasonal fluctuations in Report 83-4038, 308 p. - p—
Molenaar (1977b, p. 160-161), and data obtained from Petroleum Information response to changes in discharge from the well. This well is away from the outcrop and Stone, W.J., Lyford, F.P.,, Frenzel, PF., Mizell, NH., and Padgett, E.T., 1983, L L
Corporation indicate that the thickness of the Dakota generally increases from the in an area where there is minimal withdrawal of water from the Dakota Sandstone. The Hydrogeology and water resources of San Juan Basin, New Mexico: New Mexico | o L
west, northwest, and north margins of the basin toward the south, southeast, and east period of record is too short to reflect changes in recharge. Bureau of Mines and Mineral Resources Hydrologic Report 6, 70 p. ake Emi Vi
margins. Well 351257107190901 is near the outcrop in the southeast part of the study Tweto, Ogden, 1979, Geologic map of Colorado: U.S. Geological Survey, scale R i
Data used to compute the depth to and the altitude of the top of the Dakota area. The large variations in water level shown on the hydrograph are the result of 1:500,000, 2 sheets. T ﬁ';;;’ :
Sandstone were obtained primarily from oil and gas test holes from the Petroleum nearby mining activity rather than changes in recharge rates. U.S. Environmental Protection Agency, 1976, Quality criteria for water: U.S. e <’ Al T8
Information Corporation’s data base with supplemental information from water wells Environmental Protection Agency Publication 256119, 256 p. 6,080 Sqon 1987,
from WATSTORE and from outcrop altitudes. The location of the test holes and wells 1977a, National interim primary drinking water regulations: U.S. Environ- RAMAH o) - ) ( 2 o
is shown in figure 4. Because of few data in the southwest part of the area, depth to and mentlaé%%te;\:ltn?rl Aglency PgbllcaslonkEPA-S;/OI 9'7?_003’ IFS?:{ P- (8 0 ABEE \ /T : A~ - p b \ S/ N N
altitude of the top of the Dakota were determined from a geologic and structure- , National secondary drinking water regulations: Federal Register, r il MORKD (5 i % ()53 > oY i 5L, MoR S N 1 A
contour map prepared by Hackman and Olson (1977). B QUALITY OF WATER FROM THE DAKOTA SANDSTONE v. 42, no. 62, Thursday, March 31, 1977, p. 17146. 35000 [hb o B G . 35000 35000 O T B O N, / L i 35000
Depth to the Dakota Sandstone ranges from zero in areas of outcrop to about Water-quality data generally are available for water wells near outcrop areas; the —1986a, Maximum contaminant levels (subpart B of part 141, National 109°30' 109°00' 30 _ CIBOL él co 109°30 109°00' 30 S CIBOLA| CO i
8,500 feet in the northeast part of the study area (fig. 5). The rapid increase in depth in data have been collected during the past 40 years. Most water wells completed in the interim primary drinking-water _regu]atlons): U.S. Code of Federal Regulations, SCALE 11,000,000 A : oot 5 INDIAN
the area northeast of Grants, New Mexico, reflects the local topography of Mt. Taylor Dakota Sandstone are used for domestic and livestock supplies (Stone and others, Title 40, Parts 100 to 149, revised as of July 1, 1986, p. 524-528. S @Z ACOMA : Ll N | e SCALE 11,000,000 dﬁf - !
(fig. 2). 1983, p. 38). Many wells completed in the Dakota Sandstone also are completed in the . 1986b, Secondary. maximum contaminant levels (section 143.3 of part 143, % - \ | S S 1 : JEETA | IRDIAN 7 . RESERVATION O T
A depth-to-top map differs from a structure-contour map in that a structure- underlying Morrison Formation, which generally contains less mineralized water than Natnona_l secondary drinking-water re_gulations): U.S. Code of Federal Regula- . - 0[ 2|5 MILES { " INDIAN RESERVATION } ; 75,5 AT 2 0[ 2,5 MILES { > INDIAN RESERVATION |
contour map represents some particular geologic horizon referenced to a horizontal does the Dakota Sandstone. All data were examined to assure that a particular sample tions, Title 40, Parts 100 to 149, revised as of July 1, 1986, p. 587-590. )T : A S b ’T/ B— D :
datum, thus, the effects of topography are removed. In the configuration of the top represents water only from the Dakota Sandstone. Welder, G.E., 1986, Plan of s'tudy for the Regional Aquifer-System Analysis of the 2?——1 : £ RUOUETERS Z g LAGUNAT ﬁ' [ VALEN (‘1»\\{ Y / 0 2 ) £ KILOMETERS / /\ g T VALENCIA
surface of the Dakota Sandstone, the datum used is sea level. 5pecific conductance of samp[ed water from the Dakota Sandstone ranged from San Ju'an structural basm, New MexiCO, Colorado, Arizona, and Utah: U.S. == = ] 34045 il IND RES| | ALENUIA W, L = 34745 = = — ] 34045 AR IND RES| | ALENCIA 34045'
The altitude and configuration of the top of the Dakota Sandstone is shown on the 347 to 12,100 microsiemens per centimeter at 25 degrees Celsius (fig. 10). The ; Geological Survey Water-Resources Investigations Rgport 85-4294, 23 p. 108°00' 30 107°00" 106~30 108200’ 30' 107000’ 106° 30
structure-contour map (fig. 6). Because the Dakota Sandstone also is a key marker bed median specific conductance was 2,340 microsiemens per centimeter. Wilson, ED., Moore, RT., and Cooper, J R., 1969, Geologic map of Arizona: Arizona
in the San Juan structural basin, the overall structural pattern of the basin also is shown Values of pH ranged from 7.1 to 9.7 (fig. 10) with a median value of 8.3 for 28 Bureau of Mines and U.S. Geological Survey, scale 1:500,000, 1 sheet. Figure 6. Approximate altitude and configuration of the top of the Dakota Sandstone. Figure 7. Altitude of potentiometric surface of water in the Dakota Sandstone at selected water wells, springs, and oil or gas test holes.
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