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INTRODUCTION produced in several of these oil or gas fields as a secondary product or for reinjection in are small; however, in one sample chloride exceeded the standard of 250 milligrams SCALE 1:1,000,000 SCALE 1:1,000,000 53 &

This report is one in a series resulting from the U.S. Geological Survey’s Regional secondary recovery and repressurization projects. per liter. The secondary standard for fluoride of 2 milligrams per liter (table 3) was (). L

Aquifer-System Analysis (RASA) study of the San Juan structural basin that began in The altitude of the potentiometric surface of water in the Gallup Sandstone at exceeded in 10 of 72 samples. Concentrations of dissolved solids generally are large; 25 0 95 MILES 25 0 25 MILES / \

October 1984. Previous reports in the series describe the hydrology of the Morrison selected water wells, springs, and oil or gas test holes is shown in figure 7. The altitude the standard of 500 milligrams per liter was exceeded in 56 of 75 samples. — e — ] == == — ] Yy

Formation (Dam and others, in press) and the Dakota Sandstone (Craigg and others, in of the potentiometric surface in water wells was determined from measured or The concentration of dissolved solids in water from the Gallup Sandstone ranged o 0 o5 KILOMETERS ; % 0 95 KILOMETERS & A

press) in the San Juan structural basin. The purposes of the study (Welder, 1986) are reported depths to water or was calculated from pressure-gage readings on flowing from 210 to 6,000 milligrams per liter (table 1). Concentrations of dissolved solids are = —— —— ] 34045 = —— —— ] 34045 A ND RES|

to: (1) Define and evaluate the aquifer system; (2) assess the effects of past, present, wells. Interpretation of completion data for the water wells shown indicates these wells shown in figure 13. The specific conductance of water can be easily measured at a 108900 107900 108000 30 107900
and potential ground-water use on aquifers and streams; and (3) determine the only derive water from the Gallup Sandstone. The water-well and spring data were sampling site. Measurements of specific conductance can be used to estimate

availability and quality of ground water. collected from 1953 to 1989. The altitude of the potentiometric surface in oil and gas dissolved-solids concentrations because specific conductance correlates with the < : . " . . .

Tive Gallup Suridstene is onis of the-peinuisy wterbsring uniein he agionel test holes was calculated by analyzing shut-in pressures from drill-stem tests dissolved-solids concentration (Hem, 1985, p. 67). Approximate values of dissolved- Figure 4. Location of oil or gas test holes and water wells used to compile depth to and altitude of the top of the Gallup Sandstone. Figure 5. Approximate depth to the top of the Gallup Sandstone.
aquifer system. The purpose of this report is to summarize information about the conducted from 1954 to 1983; these data were obtained from Petroleum Information solids concentrations can be determined by multiplying the specific conductance by
hydrogeology of the Gallup Sandstone, of Late Cretaceous age, in the basin. Data Corporation. Drill-stem tests were selected for analysis on the basis of length of time 0.67, an average ratio of dissolved solids to specific conductance derived from values
used in this report were derived from data collected during the study, from existing allowed for shut-in pressures to stabilize. for 75 samples.
records in the U.S. Geological Survey’s national, computerized National Water The purpose of a drill-stem test is to determine the potential for oil or gas The distribution of chemical constituents dissolved in water is shown in figure 14.

Information System (NWIS) data base, and the Petroleum Information Corporation’s production, not to determine the potentiometric surface. Therefore, the best water- Sodium and sulfate are the predominant ions in most of the water samples from the
data base. All data available for the Gallup Sandstone were included in the discussions producing zones commonly are bypassed, with the result that the hydrologic.data are Gallup Sandstone. EXPLANATION
in the text; however, not all the data could be plotted on the illustrations. from less permeable zones. However, the data generally are all that are available for Water from the Gallup generally is hard to very hard. Hardness, expressed as an Outcrop of Gallup Sandstone—In Arizona includes Pescado Tongue of Mancos

The San Juan structural basin is located in New Mexico, Colorado, Arizona, and aquifers in the deeper parts of the basin. equivalent quantity of calcium carbonate, is classified as very hard if water contains Shale. From Dane and Bachman, 1965; and Hackman and Olson, 1977 108000’ 30 107°00' EXPLANATION : ]

Utah, and has an area of about 21,600 square miles (fig. 1). The structural basin is The final shut-in pressure was converted to equivalent-freshwater hydraulic head more than 180 milligrams per liter of calcium carbonate (Durfor and Becker. 1964, Outcrop of Mesaverde Group, undivided—Includes Gallup Sandstone of former 37045 ——— 37045’ Outcrop of Gallup Sandstone—In Arizona includes Pescado Tongue of Mancos %;:61 ‘ wat?' WT“L— Upper nutr)nbgr is altitude O{ potentiometric surface, in feet above sea

about 140 miles wide and about 200 miles long. The study area is that part of the according to the procedure outlined by Miller (1976, p. 17). The following equation p. 27); 39 percent of the samples were classified as very hard water. usage. From Dane and Bachman, 1965 > s { Shale. From Dane and Bachman, 1965; and Hackman and Olson, 1977 JESNS. SE ARG DO TR g S evel was meas_‘"ed. or reported

structural basin that contains rocks of Triassic or younger age and, therefore, the study was used: ———— Approximate subsurface extent of Gallup Sandstone—From Molenaar, 1973 i 5 Outeiap of Masaverde: Group, undivded—Indudes Gallip Sandstofie of iqamet 51377:: Spnr[i%;grp::rrn rln;:rnit;e; el; :1:::::: ;fal:r:;iis ist\;gace at spring, in feet above sea level.

?;iislsa:sesne];t:::ilzv:dt&a&itsh setzg; %t:é::l:: :;]r; I:;ja;: g:c;:i?e):sgirr)l I: : é)?ars%r? 2‘::;?::23 h = (FSIP x X) — PRD + LS, 1) Boundary of study area 73—“« = R App:l:)(aiie;tir::;sl?x:fl;i:r;itfr?tcz;ngZilisssf;n dstone—From Molenaar. 1973 6,425 Oil or gas test hole—Upper number is altitude of potentiometric surface, in feet

in these rocks. The study area is about 140 miles wide (about the same as the structural where  h is the altitude of the potentiometric surface, in feet above sea level: ~ 2000 — Structure contour—Shows altitude of top of Gallup Sandstone. Contour interval ’ 1976 above sea level, cglcula(tjed from drill-stem test. Lower number is year drill-

basin), 180 miles long, and has an area of about 19,400 square miles. FSIP is the final, bottom-hole shut-in pressure, in pounds per square i;lch, SELECTED REFERENCES i Dgtaii o el . RO Py i o
Altitudes in the study area range from about 4,500 feet in southeastern Utah to measured by the pressure-recording device: . 109930 109°00" 30 106930 109°30' 109000" 30 108°00" 30' 107°00' 106°30

L e i st Beaumont, E.C., 1957, The Gallup Sandstone as exposed in the western part of the 03y 37930 030 37°30

about 11,000 feet in the southeastern part of the basin. Annual precipitation in the X is a factor to convert FSIP to equivalent.freshwater hydraulic head. in ettt = 1 3 P P P x 37730 - UTE MOUNTAIN r I [ C 3730 ] i/ [ [ |

high mountainous areas along the north and east margins of the basin is as much as feet: ' g?)?r;]:rznGBeislg]g,ilcnalGSucL(:?etEogetgog:c?lFoig dofc?nt}tel:\:::teerg Slalr;illlazr(l)Basm: Four : r‘] = \ ke 3 $ = \ ke s : }

45 inches, whereas annual precipitation in the lower altitude, central part of the basin is PRD is the depth to the pressure-recording device, in feet below land surface; : ] ity iy £y ), = A 4 < ,Q R L & '

8 or fewer inches. Mean annual precipitation in the study area is about 12 inches. and 5 BUdd’(;l]ere“é,fl 2nghl:£:;$:rﬁe\é§:p£§?\t gfats?:- %f&;ch;gz?sn%léé?oGi?jegg;ttt; el \"//! L i o O — ] 1/ g e —_— (’F e

The population of the study areain 1980 was about 190,000 (Welder, 1986). The LS is the altitude of the land surface, in feet above sea level. gSecongé’ Field Conference. b. 121-127 : 8 ? £osy | Tl e Copr® oy SN , 1 _elo — e
economy of the basin is supported by exploration and development of petroleum, Campbell, C.V., 1979, Mo el pfor et 4 ;horeline i Gallup. Sandstorie: (Upper = g = e y BN = LAT ‘ °,

H - ieo* i H . 5 . y ¥ ey ) 7 = 5 = < i 1 S
coal, a;’nd uranium resources; urban enterprise; farming and ranching; tourism; and Avalue of 2.307 feet of water per pressure increment of 1 pound per square inch Critasacin of nattisaaens, Nesw Moxico: New: Mestieo Busean of Mines and ! ?/63) © WonpfZma/co o1 Dl{{g{i\ngc e Dg£§ngo 12
recreation. was used for X. This value was chosen assuming the water is at a temperature of 4 Mineral Resources Circular 164, 32 p. %% i . : L 4 s L o
degrees Celsius with a density of 1.0 gram per cubic centimeter. : Craigg, S.D., Dam, W.L., Kernodle, J.M., and Levings, G.W., in press, Hydrogeology of e e AR F L S S T Sy > N s
Water in the Gallup Sandstone occurs under both water-table and artesian the Dakota Sandstone in the San Juan structural basin, New Mexico, Colorado, SAN JUAN COPN i G = B Sl ™ @
conditions. Recharge to thg aquifer is from infiltration of precipitation and streamflow Arizona, and Utah: U.S. Geological Survey Hydrologic Investigations Atlas 7201, (e} g = \
REGIONAL GEOLOGIC SETTING OF THE on outcrops and from vertical leakage of water through confining beds. 9 ohonte. <N § \
SAN JUAN STRUCTURAL BASIN Within the basin, areas of stress from ground-water development in the Gallup Dam, W.L., Kernodle, J. M., Levings, G.W., and Craigg, S.D., in press, Hydrogeology of % i = N

The San Juan structural basin is a northwest-trending asymmetric structural Sandstone are localized and generally represent areas of withdrawals for municipal the Morrison Formation in the San Juan structural basin, New Mexico, Colorado, = R
depression formed during the Laramide orogeny (Late Cretaceous—early Tertiary supiplies. Sufficient d.a . do not exist to allow an estimate of water levels for Arizona, and Utah: U.S. Geological Survey Hydrologic Investigations Atlas UT > } U , %
time). Structural boundaries of the basin are well defined in many places; in other predevelopment cond.l tions. The waer levels in figure 7 . shown, along with year of 720-J, 2 sheets. 37000 e . A-H—, LT L s i =4 37°00 37000’ e L A-H—, . . ‘, E = . ; f~. COLOR ‘ArDQ_ = 37000
places the basin merges gradually into adjacent depressions or uplifts (Kelléey, 1951, measurement, to provide the reader with the latest data available. These data have not Dane, C.H., and Bachman, G.O., 1965, Geologic map of New Mexico: U.S. Geological | G ARTZONA L7 L {ie0)— HIZoNA / | %, | 8¢ { (1)) | ‘ NEW ) MEXICO  go)
p. 124). The structural boundaries as defined by Kelley (1951, p. 124-127) principally Gesh contouted bgcause By do not Ak i spechl.c g lnteryal. Gencralized Survey, scale 1:500,000, 2 sheets. e 2 i o A \ i | [ p 5 , {37
consist of large, elongate, domal uplifts; low marginal platforms; and abrupt ground-water gradients can be determined where sufficient data exist. Dane, C.H., Bachman, G.O,, and Reeside, J.B., Jr., 1957, The Gallup Sandstone, its kA . - T I B .+ R (. - G S T« 7, L "\ | D) N i |,

I fia. 2). Faulting i iallv in th ¢ f the basi 'Transmlsswlty and storage-coefficient data for the Gallup' Sandstone are age and stratigraphic relationships south and east of the type locality, in . i 2 : L L \ > ' : i
monoclines (fig. 2). Faulting is common especially in the southeast part of the basin. k4 \ Navajo | 4 \ | NS \ \ & Navajo I ‘

: N A available from drawdown and recovery tests conducted at 17 wells in the study area : i . : o \ , - o , L - | \ B ) FTN
Maximum structural relief in the basin is about 10,000 feet (Kelley, 1951, p. 126). S d others, 1983, table &: U.S. Geological S files. Alb N Guidebook to geology of southwestern San Juan Basin: Four Corners Geological (= A ; ¢ Reservoir | o "o [ } (s Reservoir |

The San Juan structural basin contains a thick sequence of sedimentary rocks ( AGHE e ot 18 ¥ 9, 1.5, Geolagies: Survey Hes, Albuquerqus; New Society, Second Field Conference, p. 99-113. Y Shi 2 = O e \ 3 5 el - hi = i e o N\ | i

s ; : B 5 Mexico). Values of transmissivity range from 15 to 390 feet squared per day; the of ith : i o N L {Shiprock 79 R (D =N ) ! ] { » ok ) N T » ! n
ranging in age from Cambrian through Tertiary, but principally from Pennsylvanian dian is 123 feet d dav. Val i Hicient calculated f Durfor, C.N., and Becker, Edith, 1964, Public water supplies of the 100 largest cities in T N ; o) = gl | P ‘ (Ged ,
through Tertiary (fig. 3). The maximum thickness of the sequence of rocks is about median: 1s eel squareciper day. Valles ot storage coetiicient .ca culated ‘from the United States, 1962: U.S. Geological Survey Water-Supply Paper 1812, 364 p. Mgl -y " i ~ R 1 &Y ; it T 231 2 5
14,000 feet (Fassett and Hinds, 1971, p. 4). These sedimentary rocks dip basinward aquifer fests at four wals ‘hge from 0.000002 to 0.000033. The values of Fassett, J.E., and Hinds, J.S., 1971, Geology and fuel resources of the Fruitland ! 1 N S/ Farmingt | ! Farmingt A il s
from the basin margins toward the troughlike structural center or deepest part of the B rshetiy st ity coeffl‘c s ich . Formation and Kirtland Shale of the San Juan Basin, New Mexico and Colorado: A ( D) - ; ‘ [ & AT T | e
ki, Ol sedveinitns Toli cisly. bk Scouns e sy ol thie Safin avid e The reported or measured discharge from {32 water wells com.p]eged in the Gallup U.S. Geological Survey Professional Paper 676, 76 p. ‘//é : i l‘ RIO ARRIBA (0 | RIO ARRI ]B A (84
successively overlain by younger rocks toward the center of the structural basin. Se.mdstone mnges f rom 1 a 645 gallons per minute and the median is 30 gallons per Hackman, R.J., and Olson, A.B., 1977, Geology, structure, and uranium deposits of o l 7 | | 9
Volcanic rocks of Tertiary age and various deposits of Quaternary age also are present g The specific capaciigial 13 of these we"? ranges from 0.12 to.2.10 gallons per the Gallup 1° by 2° Quadrangle, New Mexico and Arizona: U.S. Geological i \ [ e
in the: basin minute per foot of drawdown and '.(he‘medlan is 0.46 gallon per minute per foot of Survey Miscellaneous Geologic Investigations Map 1-981, scale 1:250,000, 2 | .

: drawdown. These data are shown in figure 9. sheets. o . S et B ¥ o
The location of eight selected water wells that derive water gnly frorq th_e Gallup Hem, J.D., 1985, Study and interpretation of the chemical characteristics of natural 30 P2 . . 30 o | — 30
Sandstone and that have four or more water-level measurements is shown in figure 10. water (Third ed., rev.): U.S. Geological Survey Water-Supply Paper 2254 : \ SAN JUANN(CO
Reference numbers in figure 10 correlate well locations with hydrographs. The official 263 p. d ’ N_ 6218
GEOLOGY OF THE GALLUP SANDSTONE site identification (SITE ID) used to identify each well in the NWIS data base is posted Kelley, V.C., 1951, Tectonics of the San Juan Basin, in Guidebook of the south and | . Ns&

The Gallup Sandstone is of Late Cretaceous age (fig. 3; Molenaar, 1973, 1974). on the hydrographs. The watgr-]evel hydrographs for these e‘Sht we]!s Shf’“’ both west sides of the San Juan Basin, New Mexico and Arizona: New Mexico = 5140 |/ 5 B <

The unit has a smaller areal extent than the other major Upper Cretaceous marine short- and long-term changes in water level. Short-term fluctuations primarily result Geological Society, Second Field Conference, p. 124-131. 2 1983 | TOA% o~ %
ot o et ; g Y, » P [\ 1978 G2 4

sandstones in the San Juan structural basin and occurs only in New Mexico and a small from periodic changes in discharge from wells and from seasonal changes in recharge. Knight, R.L., and Cooper, J.C., 1955, Suggested changes in Devonian terminology of ‘ | N b,

part of Arizona (fig. 4). The Gallup Sandstone crops out in an arcuate pattern around Long-term change§ pnmanly re§ult from prolonged ground-water dxscharge from the Four Corners area, in Guidebook to Four Corners: Four Corners Geological ! > i

the margins of the southwest half of the basin where it typically forms erosion-resistant wells, from dlscon.tmugtxon ‘of'dlscharge from wells, and from changes in rates of Society, First Field Conference, p. 56-58. ?

cliffs and dip slopes. recharge due to climatic variations. _ ) Miller, W.R., 1976, Water in carbonate rocks of the Madison Group in southwestern |

As originally defined by Sears (1925) and discussed in detail by Dane and others Most of the hydrographs show declines in potentiometric heads that have resulted Montana—A preliminary evaluation: U.S. Geological Survey Water-Supply ! \ » | ;

(1957), the Gallup Sandstone, as a formational unit, consists of various rocks including from prolonged ground-water withdrawals for public water supplies. However, well 8 Paper 2043, 51 p. e NS SUL A W S T Y i |
sandstone (the predominant rock type), conglomerate, shale, carbonaceous shale, and shows a rapid recovery in potentiometric head. A reduction in water quality was Molenaar, C.M., 1973, Sedimentary facies and correlation of the Gallup Sandstone : e o - |

coal. The Gallup Sandstone represents the first major regression of the Upper reported for this well in :‘1972 and, therefore, the discontinued or decrgased and associated formations, northwestern New Mexico, in Cretaceous and Tertiary i . B 2 |

Cretaceous sea in the San Juan structural basin area and also represents deposition in ymthdraw'al of watgr fron? this well and other nearby wells may have resulted in the rocks of the southern Colorado Plateau: Four Corners Geological Society o = T T T S o '

various marine and nonmarine environments. increase in potentiometric head. ) L . . Memoir, p. 85-110. o £ 0 Yy

From its outcrops, the Gallup Sandstone dips toward a northwest-trending cutoff The hydrographs for _wells 5, 6, and 7 show TaP}d fluctuations in potentiometric 1974, Correlation of the Gallup Sandstone and associated formations, 36700 (— = = - 36°00 36700" — WA ——————— —_— L 36000
line that extends from the southeast part of the basin, through the central part of the head caused by changes in rates of groupd-water w1tl:1drav«(al. Well 7, located in the Upper Cretaceous, eastern San Juan and Acoma basins, New Mexico, in . :
basin, to near Shiprock, New Mexico, in the northwest part of the basin. The Gallup southeastern part of the study area, supplies an extensive (distances of as much as 15 Guidebook of Ghost Ranch (central-northern New Mexico): New Mexico - APACHE CO )

Sandstone is not present northeast of this cutoff line because it has been truncated by a air miles) network of livestock water tanks. This well is completed in or very near toone Geological Society, 25th Field Conference, p. 251-258. s

pre-Niobrara erosion surface (Penttila, 1964; Molenaar, 1973, 1974). Thickness of of the faults in the Puerco fault zone (fig. 2). Numerous faul_ts occur between this well 1977a, San Juan Basin time-stratigraphic nomenclature chart, in Guidebook oL 3

the main body of the Gallup Sandstone decreases from about 600 feet near the an'd the outcrop area of the‘ Gallup Sandstone about 3 miles to the southeast. Tl}e of San Juan Basin [II: New Mexico Geological Society, 28th Field Conference, p. xii.

outcrops a]ong the southwest margin of the basin to zero a]ong this northwest- altltud.e of the outcrop area is about 5,900 feet.above sea level; therefore the loss in 1977b, Stratlgraphy and depositional hlstory of Upper Cretaceous rocks of P TR R i VU TR o SSR (U £ | S - 5 [ R (. O B . |

trending pre-Niobrara cutoff line. Isolated lenticular sandstone bodies are found in the potentiometric head from well 7 to the outcrop is about 400 feet. A test well (SITE ID the San Juan Basin area, New Mexico and Colorado, with a note on Economic —~ * 6.482 | =

transgressive Mulatto Tongue of the Mancos Shale northeast of the cutoff line. These 353458107132201) was drilled in October 1987 to better define the potentiometric resources, in Guidebook of San Juan Basin III: New Mexico Geological Society, . / J 1985 6597 . 6644

isolated sandstone lenses have been referred to by various informal names such as heads in the Gallup Sandstone in this part of the study area. The test well is located 28th Field Conference, p. 159-166. 6000 A, I Y PP Wi

“Basal Niobrara sandstone,” “Tocito sandstone,” “Transgressive Gallup,” and “Stray about 1 mile northwest of well 7 and on the basinward side of the Puerco fault zone. - 1983, Principal reference section and correlation of Gallup Sandstone, T s IATow Rock 1985 6883 . g705 tgey | 8767 LlCrownpoint % 6,648
sandstone” and have been misidentified as parts of the main body of the Gallup The potentiometric head in the test well has remained virtually constant at about 6,500 northwestern New Mexico, in Hook, S.C., compiler, Contributions to mid- — oy W e 1988 gy 1985 1980
Sandstone. Although many of these isolated sandstone bodies are found at stratigraphic feetabove sea level (fig. 7), about 200 feet higher thgn In W?" 7.Becausethe test wellis Cretaceous paleontology and stratigraphy of New Mexico—Part II: New Mexico 84895 309 O ey ﬁ / 6797

horizons that suggest the presence of the Gallup Sandstone, they are not connected to located noﬁhwest of the fau]t 20N, ﬂ".e potentiometric head 'probably Is ‘more Bureau of Mines and Mineral Resources Circular 185, p. 29-40. / o [ ~ /NI 1981 \%‘ ( 1988

nor are genetically related to the main body of the Gallup Sandstone (Molenaar, 1973, representative of the potentiometric head in the Gallup Sandstone in the southeastern 1989, San Juan Basin stratigraphic correlation chart, in Finch, W.IL, p g 28 ' ﬁgg : R _xd o

1974). part of the study area. Huffman, A.C., Jr., and Fassett, J.E., eds., Coal, uranium, and oil and gas in , - MCKINLE Y™ & . , 6,341 ;& MCKINLEY ™oy '

Data used to compute the depth to and the altitude of the top of the Gallup Mesozoic rocks of the San Juan Basin—Anatomy of a giant energy-rich basin: 30 A = A8 ST 6 l? 5 A w
Sandstone were obtained primarily from oil and gas test holes from the Petroleum 28th International Geological Congress, Washington, D.C., Guidebook for Field / ‘ \ \¥ / ot T,

Information Corporation’s data base with supplemental information from water wells Trip T120, p. xi. o~ Z N 1 = &0
from NWIS and U.S. Geological Survey files, Albuquerque, New Mexico, and outcrop Penttila, W.C., 1964, Evidence for the pre-Niobrara unconformity in the northwestern < f E 41;,} <, TN NS R
altitudes. The location of the test holes and wells is shown in figure 4. QUALITY OF WATER FROM THE GALLUP SANDSTONE part of the San Juan Basin: The Mountain Geologist, v. 1, p. 3-14. ! NG ) 4 L\gi

Depth to the top of the Gallup Sandstone ranges from zero in areas of outcrop to Physical and chemical data used to describe the quality of water in the Gallup Sears, J.D., 1925, Geology and coal resources of the Gallup-Zuni basin: U.S. o T e iy & {011 (605)
about 4,500 feet in an area about 20 miles south of the town of Farmington, New Sandstone are available for 1948 to 1986. These data are stored in the NWIS and Geological Survey Bulletin 767, 53 p. I = s e e ——— = v =AY T I~ = ~ =3 e -
Mexico (fig. 5). The rapid increase in depth in the area northeast of Grants, New Petroleum Information Corporation’s data bases. The number of samples, minimum, Stiff, H.A., Jr., Interpretation of chemical water analysis by means of patterns: Journal S Bluewater \ e J[ /g ¥M}' priere® 't Bluewater )
Mexico, reflects the local topography of Mt. Taylor (fig. 2). maximum, and median values for selected water-quality properties and constituents of Petroleum Technology, v. 3, no. 10, p. 15-17. ’ ‘ Lake / o [/ | L 2 Lake \ /

A depth-to-top map differs from a structure-contour map in that a structure- are listed in table 1. The temperature data shown in figure 11 are from selected water Stone, W.J., Lyford, F.P.,, Frenzel, PF., Mizell, N.H., and Padgett, E.T., 1983, : / ] el - B ] == ,/
contour map represents a particular geologic horizon referenced to a horizontal wells and oil or gas test holes. The temperature of ground water is variable (table 1 and Hydrogeology and water resources of San Juan Basin, New Mexico: New Mexico ( —3 gt Vi 7/ (5 e e R — s
datum,; thus, the effects of topography are removed. In constructing the structure- fig. 11). Temperature of water from 51 water wells, which ranged from 6.5 to 39.0 Bureau of Mines and Mineral Resources Hydrologic Report 6, 70 p. ek NG j ALBUQUER UE“'/’ / 'f#j ey ¢ iﬂk 3 KGr ALBUQUER UF‘i/ LI
contour map of the top surface of the Gallup Sandstone the datum used was sea level. degrees Celsius, is the temperature in shallower parts of the basin. Temperature of U.S. Environmental Protection Agency, 1976, Quality criteria for water: U.S. RN ALBLRUERQUES S | {00 = - /N | . JQUERQUEY 5

The approximate altitude and configuration of the top of the Gallup Sandstone water from three oil or gas test holes, which ranged from 28 to 58 degrees Celsius, Environmental Protection Agency Publication 256119, 256 p. | r \‘ o T %‘f‘“*—‘}i S 1~ o \ : i
are shown on the structure-contour map (fig. 6). The altitude of the top of the Gallup represents bottom-hole temperatures measured during drill-stem tests. 1986a, Maximum contaminant levels (subpart B of part 141, National b TR S | N i) 7 e SN T Vo
Sandstone decreases from a maximum of about 7,500 feet above sea level northeast Selected primary drinking-water standards are shown in table 2 (U.S. Environ- interim primary drinking-water regulations): U.S. Code of Federal Regulations, 35000 A8 L}@] e . 7] —| 35000 35000’ (o) *35[" ‘ / ( 35000’
of Window Rock, Arizona, to about 1,500 feet above sea level southwest of mental Protection Agency, 1986a). Two of 72 samples contained fluoride concentrations Title 40, Parts 100 to 149, revised as of July 1, 1986, p. 524-528. 109030 109900 \ BER} 'y 109930’ P— JCIBOL ‘x co
Farmington, New Mexico (fig. 6). greater than the primary drinking-water standard of 4 milligrams per liter. All samples 1986b, Secondary maximum contaminant levels (section 143.3 of part 143, Yo 1\ 109°00 ot = o

analyzed for nitrate concentration were less than the drinking-water standard of 10 National secondary drinking-water regulations): U.S. Code of Federal Regulations, SCALE 1:1,000,000 TN | SCALE 1:1,000,000 o
milligrams per liter as nitrogen (tables 1 and 2). Title 40, Parts 100 to 149, revised as of July 1, 1986, p. 587-590. | /) i ’:/\4 ACOMA
Secondary drinking-water standards are shown in table 3 (U.S. Environmental Welder, G.E., 1986, Plan of study for the Regional Aquifer-System Analysis of the San 95 0 95 MILES = | T % 0 95 MILES A A
Protection Agency, 1986b). Values of specific conductance and pH are shown in Juan structural basin, New Mexico, Colorado, Arizona, and Utah: U.S. Geological = — — ] D) — n) E T ; T ; I ] Vo |
WATER IN THE GALLUP SANDSTONE figure 12. Water from 57 wells was analyzed for pH and selected data are plotted on Survey Water-Resources Investigations Report 85-4294, 23 p. o5 0 25 KILOMETERS bbb — el 171 o5 0 25 KILOMETERS & y ; .

The Gallup Sandstone is a source of water for domestic, livestock, municipal, and figure 12. The pH of 10 samples exceeded the secondary drinking-water standard of Wengerd, S.A., and Matheny, M.L., 1958, Pennsylvanian System of Four Corners e —= . f VALENCIANCO b2/ 14 34045 e = L I VALENCIANLO 34045
industrial supplies in areas where drilling depths and pumping levels are economically 8.5 pH units (table 3). region: American Association of Petroleum Geologists Bulletin, v. 42, no. 9, 34745 i 30 2000 10630’ 34745 — 107000 106930
feasible and where water quality is suitable for most uses. Water wells generally are The concentrations of dissolved sulfate exceeded the secondary drinking-water p. 2048-2106. 108700 107700 108°00
near the western and southern margins of the basin. Oil and gas test holes have standard of 250 milligrams per liter (table 3) in 48 of 77 samples; the median value Wilson, E.D., Moore, R.T., and Cooper, J.R., 1969, Geologic map of Arizona: Arizona '

. . g p . . . . 3 . .
penetrated the Gallup Sandstone near the northeast edge of the main body. Water is (table 1) is greater than the standard. Concentrations of dissolved chloride generally 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 Gallup Sandstone. Figure 7. Altitude of potentiometric surface of water in the Gallup Sandstone at selected water wells, springs, and oil or gas test holes.
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