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CDWERSION mcroRS AND RELA'IED INFORMATION

For readers who prefer to use metric units, ooIllersion factors for inctr
pound units used in this rey;x::>rt are listed telcw:

Multiply inctrpound units

acre
acr~foot

cubic foot ~r secoril

foot
foot ~r day
foot per mile
foot B:Iuared ~r day
gallon
gallon ~r minute

inch

mile
fquare mile

4,047
1,233

0.02832
28.32

0.3048
0.3048
0.1894
0.0929
3.7ffi
0.06308
0.00006308

25.40
2.54
1.609
2.590

To obtain metric units

Equare meter
cubic meter
cubic meter ~r second
liters per seoond
meter
meter ~r day
meter per kilaneter
meter B:Iuared per day
liter
liter per second
cubic meter ~r seoond
millimeter
centimeter
kilaneter
fquare kilaneter

water tanperature is given in degrees celsius (OC), whidl can be
coI11erted to degrees Fahrenheit (OF) l:¥ the follcwing a:}uation:

OF = 1.8 (OC) + 32.

Air tan~rature is given in degrees F'ahremeit (OF), whidl can te
ooIllerted to degrees celsius (OC) l:¥ the follcwing 6:}lBtion:

°c = 0F/l.8 - 32
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Chemical concentration is given in milligrams per liter (mg/L) or
micrograms Fer liter (~g1L). Milligrams Fer liter expresses the oonrentration
of dlemical oonstituants in solution as weight (milligrams) of solute per unit
volume (liter) of water. One thousand micrograms Fer liter is Equivalent to 1
milligram per liter. For ooncentrations less than 7,000 mglL, the nlll\erical
value is aoout the same as for ooncentrations stated in the indl-p:>lmd unit of
tarts per million.

The terms used in this report to classify water according to the
ooncentration of dissolved solids, in milligrams per liter, are as follows:

Fresh

Slightly saline

lobderately sal ine

Vert saline

Briny

vii

Less than 1,000

1,000 - 3,000

3,000 -10,000

10,000 -35,000

Greater than 35,000



viii



BEDROCK JlQUIFERS OF EAS'IERN SAN JUAN roUmY, UT1lH

l:¥ Charles lwery

ABSTRAcr

This study is one of a series of studies appralslng the water
bearing properties of the Navajo Sandstone and associated formations in
southern utah. 'lhe stu<¥ area is al:x>ut 4,600 Sluare miles, extending from
the utah-Arizona State line northward to the san JLBn-Grand COunty line and
westward from the Utah-COlorado State line to the longitude of al:x>ut 109050'.

Some of the water-yielding formations are grouped into cquifer &ystems.
The C cquifer is comprised of the DeC1elly Sandstone Member of the CuUer
Formation. '!he P cquifer is oomPrised of the cedar Mesa Mem~r of the cutler
Formation and the undifferentiated Cutler Formation. '!he N aquifer is
comprised of the sedimentary section that inclu&s the wingate sandstone,
Kayenta Formation, Navajo sandstone, Qirmel Formation, and Entrada sandstone.
'Ihe M cquifer is oomprised of the Bluff sandstone Mem~r and other sandstone
units of the Morrison Formation. '!he D CGuifer is comprised of the Burro
canyon Formation and Dakota Sandstone. Discharge f rom the ground-water
reservoir to the san Juan River between gaging stations at Four Corners and
Mexican Hat is aoout 66 cubic feet per seoond.

'!he N cquifer is the main CGuifer in the study area. Recharge by
infiltration of precipitation is estimated to ~ 25,000 acre-feet per year. A
major ground-water divi& exists under the broad area east of Monticello. 'nle
thickness of the N cquifer, where the sedimentary section is fully Preserved
and saturated, generally is 750 to 1,250 feet. I\'draulic-oonductivity valLES
obtained from cquifer tests range from 0.02 to 0.34 foot per day. 'lhe total
vol ume of water in transient storage is a1x>ut 11 million acre-feet. Well
disdlarge somewhat exceeded 2,340 acre-feet during 1981. Disdlarge to the san
Juan River from the N cquifer is estimated to be 6.9 cubic feet per second.
Water qtaliqr ranges from a calcium bicarl:x>nate to sodium dllori& type water.

IN'OOroCl' ION

Purwse and Sgwe

'!he study leading to this report was made in eastern San Juan COunty,
Utah, an area of aOOut 4,600 fquare miles, which extends from the Utah-Arizona
State line north to the San Juan-Grand County line and west from the Utah
COlorado State line to the longitude of about 1090 50' (fig. 1). 'lhese
txHmdaries generally encomp:iss the area in southeastern Utah that is underlain
l:¥ the Navajo sandstone of Triassic (?) and Jurassic age, which is oonsi&red
to have the potential for yielding relatively large quanti ties of water to
wells.

1
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The study, which was made by the u.s. Geological Survey, in cooperation
with the Utah Department of Natural Resources, Division of water Ri~ts, is
one of a series of studies appraising the water-bearing prop:?rties of the the
Navajo sandstone and associated formations in southern utah. '!he Division of
water Rights needs the appraisals for use as a tasis for judging r6:!uests for
ground-water wi thdrawals in the area. Other reasons for the study were to
consider the effects on the ground-water resources of mining and associated
industrial activity and the effects of the withdrawal of water from wells for
irrigation. Another consideration was the potential effect of large-scale
withdrawals of ground water on the flow in the Colorado River system.

Although the major cquifer in southern Utah is the Navajo sandstone, it
thins eastward and loses its preeminence as the major water-yielding formation
in eastern san Juan COunty. 1:herefore, the entire sedimentaty bedrock section
in the eastern part of the county was studied to assess the availability of
adequate freshwater at a reasonable depth. 1:he large size of the stucy area,
the availabiliqr of only one person for the study, and the relative shortness
of time allCMed manda ted that the stuq, be oonducted as a reoonnaissance.

Methods of Investigation

Detailed information was oollected for recharge, discharge, movement of
ground water, water quality, and the relationships of growd water and surface
water during fieldwork f rom November 1981 to November 1983. Field-data
collection primarily oonsisted of an imentozy of wells. 'Jhis imolved making
either a depth-to-water or pressure measurement, measuring either the plJI1ping
or flCMing discharge, measuring specific oonductance and temperature of the
water when IX>ssible, and at some wells, taking a water sample for a chemical
analysis. Atout 50 to 60 percent of the existing water wells that penetrate
the Navajo sandstone and associated water-bearing formations were imentoried.
well-completion information for water wells was obtained from the Utah
Division of water Rights. Similar information for oil and gas wells was
obtained from Petroleum Information Service, Inc., the U.S. Bureau of Land
Management, and the Utah Div ision of Oil, Gas, and Mining.

Observation wells were measured periodically for about 1.5 years.
streamflow measurements of tase flCM were made during late October 1982 and
early November 1983. An abandoned oil test was perforated, and a test hole
was drilled to provide additional 1¥drologic information in an area lacking
such information. 'IWo shorb-term cquifer tests were conducted during this
study, and the results of two other cquifer tests oonducted in 1955 and 1963
are included in this report.

In addition to the well inventory, an inventory of easily accessible
springs was made. L'ata are available fran prarious spring inventories l¥ the
u.s. Geological Survey (Davis and others, 1963 and Iorns and others, 1964) and
by Richter (1900, Tables I and II). Information also is available in the
files of the u.s. Bureau of Land Management for springs that have been
dE!'Jelo~d on land that they administer.

3



~ Previous and concurrent Studies

Gregory (1916) did the earliest hydrologic work in the area on the Navajo
Indian Reservation. Waring and Knechtel (1935) did a ground-water study in
southeastern Utah and southwestern Colorado, and Fel tis (1966) prepared a
general summary of available data in Utah on the occurrence and water quality
of water in l:edrock.

MaI¥ stratigraIilic and structural studies have l:een made in the area, but
most presented little lydrologic information. Jobin (1962), hCMarer, made a
regional study of hydraulic pro{:erties of the Cretaceous to Permian
sedimentary-rock sEq uence that was intended to aid in loca ting urani urn
deIX>si ts, and Hanshaw and Hill (196 9) made a hydrologic and geodlanical stuc¥
of the regional cquifers in Paleozoic rocks to aid in oil and gas exploration
and dev'elopnent. Summaries of much of the geologic information can l:e found
in reIX>rts edited l:¥ sanborn (195 8) and Wiegand (1981).

Iorns and others (1964 and 1965) did a regional hydrologic study that
included San Juan County. A comprehensive study of the geology and water
resources of the Navajo Indian Reservation, a part of which extends across
southern san Juan County, was reported on by Harshbarger and others (1957),
Davis and others, (1963), Kister and Hatchett (1963), and Cooley and others
(196 9) •

Sumsion (1971) and Eydlaner (1977) reJ;X>rted on the cquifer in the valley
fill dep:>sits in Sp:mish Valley, about 2 miles south of Moab in north-central
San Juan County and southern Grand County. Sumsion (1975) made a
reconnaissance of the ground-water resources in the san Juan River valley,
about 40 miles south of Monticello, which is an area where the flw ial
dep:>sits are a:>nsidered to l:e an imIX>rtant cquifer.

'Ihe stuc¥ area lies nearly entirely within the ParaCbx EvaIX>rite Basin
which is a deIX>sitional basin in Colorado and utah delineated by the areal
extent of arap:>ri te dep:>si ts in the ParaCbx Meml:er of the Hermosa Formation of
PennfiYlvanian age. Hydrologic information for the Paracbx Basin are a:>ntained
in reIX>rts by Wei r and others (1983) and Whi tf ield and others (1984). The
u.s. Geological Survey presently (1985) is studying the ground-water resources
of the entire Up{:er Colorado River Basin as part of its Regional lquifer
Systems Analysis (RASA) program.

Numbering systems for data sites

'!he system of numbering wells and springs in Utah is based on the
cadastral land-survey fiYstem of the u.s. Gwerrnnent (fig. 2). '!he ntml:er, in
addition to designating the well or spring, descril:es its p:>sition in the land
net. By the land-survey fiYstem, the State is divided into four qLBdrants I:¥
the Salt Lake base line and meridian, and these quadrants are designated by
the letters A, B, C, D, indicating the northeast, northwest, southwest,
and southeast quadrants, res{:ectively. Numbers designa ting the township
and range (in that order) follow the quadrant letter, and all three are
enclosed in parentheses. '!he number after the parentheses indicates the
section, and is follCMed I:¥ three letters indicating the qLBrter section, the

4
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Figure 2.-Numbering system for wells and springs used in Utah.
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qLBrter-qLBrter section, and the qLBrter-qLBrter-qLBrter section--gererally 10
acres;l the letters a, b, c, and d2 indicate, respectively, the northeast,
northwest, southwest, and southeast quarters of each subdivision. The
nunber after the letters is the serial number of the well or spring within
the 10-acre tract; the letter "S" preceding the serial number denotes a
spring.

If a well or spr ing cannot be 1oca ted within a 1O-acr e tract, 1 or 2
loca tion letters are used and the serial number is omi tted. Thus,
(D-32-24) 22adb-l designates the first well constructed or v isi ted in the
NWl/4SEl/4NEl/4 sec. 22 T.32 S., R.24 E., and (D-27-23)3ldbc-Sl designates a
spring in the SWl/4NWl/4SEl/4 sec. 31, T.27 S., R.23 E. Other sites
referenred in the text are numbered in the same manner, but no serial number
is used. The numbering system is illustrated in figure 2. In this report,
the letter "Til that p::eredes a well or spring number indicates that the well
or spring is in a so-called half-tGlnship, a result of errors in the initial
land survey.

Surface-water gaging stations, where continoous records are available,
are iCentified l:¥ an eight-digit dGlnstream-order number aCbpted l:¥ the u.s.
Geological Survey. (See u.S. Geological Survey, 1982b, p. 24.) Thus, the
station on the san JLBn River near Bluff, utah, is designated 09379500.
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lAl. though the ba.sic land uni t, the section, theoretically is 1 square
mile, many sections are irregular. Such sections are subdivided into la-acre
tracts, generally beginning at the southeast corner, and the surpl us or
shortage is taken up in the tracts along the north and west sides of the
section.

2 In computer-generated tables or illustrations, these four letters are
capital ized.
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GEmRAmIC SETrll'G

PhYsiographY

The study area (fig. 3) is in the Colorado Plateau physiographic
prwince, which is characterized by high altitudes and deeply incised
drainage systems. Dissected mesas form 6E.'lJeral lEVels, the topnost reing at
about 7,000 feet at Monticello. 'Ihey are capped by different resistent
sandstone units, which dip off in all directions away from the Abajo
Mountains. 'nle topography surrounding the La Sal Mountains is similar,
al though faulting has interrupted the rontinui ty of some of the mesas. Peaks
of 11,360 feet in the Abajo Mountains (fig. 4) and 12,721 feet in the La Sal
Mountains (fig. 5) contrast with an approximate altitucE of 4,100 feet on the
san Juan River at Mexican Hat and 3,900 feet at the confluence of the Green
and COloradJ Rivers.

'Ihe san Juan River flows westward across the southern tart of the study
area, e.rentually merging with the COlorado River at Lake Powell. Tributaries
to the San Juan River drain about two-thirds of the study area (pl. I). The
Dolores River drainage, predominately in COlorado, includes SEVeral eastward
flow ing tributaries in San Juan County. The remaining tributaries drain
directly to the Colorado River, which crosseS the northwest edge of the
study area.

Clima~

Total annual precipitation in eastern San Juan County ranges from
slightly less than 6 inches near Mexican Hat to slightly more than 30 inches
in the mountains (fig. 6). The total precipitation in the study area is
estimated to average 2.ffi million acre-feet per year. In the areas along the
Colorado and San Juan River valleys, the meager precipitation is well
distributed throughout the year, but the precipitation during October-April
prop:>rtionately increases as al ti tucE increases. In the mountains, two-thirds
of the annual precipitation falls during October-April (u.s. Weather Bureau,
no date).

Much of the precipi tation during Octorer-April can fall as snow recause
temperatures commonly are near or below freezing throughout much of the area.
Ne.rertheless, the snowfall generally accumulates for more than a few days only
on the mountains and their flanks. Snow does not accumulate on the lower
mesas and along the rivers because of the smaller rates of winter
precipitation and greater rates of sublimation due to the prevailing low
hunidity.

In summer, daytime temperatures commonly reach 90 to 1000F along the
rivers, whereas roOF is more common on the higher mesas. Unstable romective
cells often resul t in locally intense thundershowers, which may result in
flash floods.
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Figure 3.-Physiographic features of the Four Corners region, Utah, Colorado,
New Mexico, and Arizona.
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Figure 4.-View of the Abajo Mountains from the southeast. The moun
tains rise from a base at an approximate altitude of 7,000 feet to
Abajo Peak at 11,360 feet. The vegetation is low sagebrush in the
foreground with pinon-juniper forest and deciduous brush in the
middle to the background. The colluvium on the mountain slopes
accepts recharge readily and discharges it at springs along the base
of the colluvium.
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Figure 5.-View of Dry Valley, with the La Sal Mountains in the back
ground. The hogbacks along the horizon, which are the eroded west
limb of the Lisbon anticline, are a recharge area. The mountains rise
from a base at an approximate altitude of 7,000 feet to Mount Peale
at 12,721 feet. The vegetation consists of grassland with greasewood

in the valley bottom.
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The average annual evaporation f rom a free-water surface, which is
ronsidered approximately equivalent to potential evapotranspiration from a
vegetative surface with unlimited water, sutstantially exceeds the average
annual precipitation throughout the area (Farnsworth and others, 1982, Map 3).
The annual evaporation exceeds 65 inches along the San Juan River and is
slightly less than 45 indles in the mountains.

The precipitation records in figure 6 for the three tOlms indicate that
the number of years of below-normal precipitation exceeds the number of years
of al::xJve-normal precipi tation. 'lhe cev iation f ran average is greater during
the years of above-normal precipitation, however, and the surplUS
precipi tation generally leaves the area in floods.

Population and EconomY

The population of San Juan County in 1980 was 12,253 (U.S. Bureau of the
census, no date). '!he study area contains about 10,400 persons, wi th two
major centers of IX>pulation at Monticello and Blanding, which have a rombined
IX>Pulation of 5,047. '1he smaller communities of La Sal, Bluff, Mexican Hat,
l-1ontezuma Creek, and Aneth, as well as Monticello and Blanding, have some form
of municipal water system. Several other small, unincorporated communi ties
are scattered throughout the county, but widely dispersed rural population
occurs only on the Navajo Indian Reservation and on the Sage Plain east of
Monticello. Hauling water for Cbmestic use f rom a nearty well or from tavn is
a common occurrence on the Navajo Indian Reservation and in sane other Iarts
of the stU(¥ area where freshwater is not available.

Irrigation with ground water occurs in several areas of san JLan <bunty.
Surface-water and ground-water sources are used conj unctively, in most cases.
'lhe use of ground water for industry has teen increasing, predominately due to
the o~ration of two recently constructed uranium-processing mills. Assorted
mineral resources occur in San Juan County. Actively extracted minerals
include uranium and vanadium in the La Sal Creek, Lisbon Valley, and cane
Creek districts of the northern Iart of the rounty, and oil and gas generally
in the southeast Iart of the rounty. <bp~r mining south of Lasal has teen
an intermittent activity for more than 50 years. Minerals with potential
leases incl ude FOtash in the northeastern put of the area and coal where ever
the Iakota sandstone exists.
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Stratigr~ and HYdrologic Units

'Ibe stratigra};t1y of the study area is presented in table 1. '!he maximlEll
known thickness of the r:ost Precambrian sedimentary section is arout 10,000
feet. The enti re sedimentary section can be water bearing to some degree,
though the permeability, thickness, and relation to recharge areas gOlTern the
water-yielding abilit¥ of individual formations. Some of the water-yielding
formations are grouped into cquifer systems, following the nomenclature of
Cooley and others (196 9).

Structure

Laccoli ths of Tertiary age which form the La Sal and Abajo Mountains,
have modified the local structure and infl~nre the local l¥drology. 'Ihe
greatest recharge to arw of the cquifers in the study area unooubtedly occurs
on the flanks of these mountains.

'Ibe Monument upwarp (fig. 7) is a large breached, asymmetric anticline,
which generally strikes nortlMard. It rounds the western side of the study
area south of the Abajo Mountains. Comb Ridge (fig. 7) is the surficial
expression of the eroded steeper limb of canb monocline, which is the eastern
tart of the Monument upwarp. 'lhe monocl ine generally is a restriction to the
flow of grounc:}-water.

The Blanding structural basin shows closure of at least 500 feet
from adjarent resins. 'Ihere is some expression of a analler resin, which is
called the Meea Verde structural resin in southwestern Coloraoo (Haynes and
others 1972), in the extreme southeastern corner of the study area tetween the
Blanding structural resin and the san Juan structural resin in northwestern
New Mexico. An anticlinorium, or series of anticlines and synclines that form
a general arch or upwarp, exists in the study area south of the San Juan
River. 'Ihe area north of a southeast-trending line from the Abajo Mountains
is referred to as the Paraoox fold and fau! t tel t (Kelley, 1958, P. 31).

Five grabens have been recognized to the north and south of the Abaj 0

Mountains (f ig. 7). Displacement of one fau! t in the Verdure graben (fig. 8)
is about 200 feet (fig. 9).

The La Sal Mountains are sur rounded by anticl inal structures resu! ting
from intrusions of salt domes which later collapsed d~ to salt dissolution
(Baars and Stevenson, 1981, p. 28 and 30). These processes formed discrete
valleys, such as Liston and Spanish Valleys, which are bounded on the
southwest side above each sal t intrusion by a normal faul t scarp of maj or
displacanent.
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Figure 8.-View looking upvalley along Verdure Creek, south of Monti
cello. Bounding faults (marked by arrows) on either side of the
valley form a graben valley. The sides of the valley are formed by
the Dakota Sandstone and Burro Canyon Formation, but the valley
bottom is covered with alluvium. The Abajo Mountains are in the
backgrou nd.
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Figure g.-View of a fault trace, which is part of the Verdure graben,
present in Montezuma Creek canyon at Verdure Creek. The Morr
ison Formation, on the right, lies against the Entrada Sandstone,
on the left, and indicates a fault displacement of about 200 feet.
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Structural deformation causes rock f racturesi zones of secondary
permeability, due to fracturing, may be delineated by lineament
concentrations. Lineament trends and concentrations mapfed t¥ KnePfer (19ff2)
in the study area south of the 38th p:lrallel app:xlr to be in association with
known tectonic structures. An exception is a concentration of lineaments
that trend North 0-16 0 East south of Eastland. North of the 38th parallel,
Friedman and Simpson (l900) mapfed an extensive lineament concentration which
coincides with SIBnish and Lisoon Valleys.

HYDRCLa.; IC SE'I'I'OO

Surface water

'lhe location of active (1983) stream-gaging stations 0ferated t¥ the u.s.
Geological Survey in and near the study area are shown on plate 1 and
strea.mflCM characteristics of selected stations are listed in table 2.

Perennial streams in the area are the Colorado and San Juan Rivers and
McElmo Creek. However, the San Juan River was dry for 11 consecutive days
during 1934 and for 4 consecutive days during 1939 (U.S. Geological Survey,
1982b, p.390). Since 1962, the Navajo Reservoir in New Mexico and Colorado
has controlled part of the runoff from snowmelt to the San Juan River.
Water diverted f rom the IX>lores River for irrigation and municiIBl use arOlmd
Cortez, COlo., p:lrtly maintains the flow in the McElmo Creek drainage.

A large p:lrt of the study area is drained by ephemeral or intermittent
streams that generally are perennial in their headwaters. 'lhe length of the
ferennial reaches is defendent on evapotranspiration, diversions, and stream
cq:uifer relationships.

Below an altitude of aoout 6,000 feet, {ilreatothYtes such as greasewood
(Sarcobatus vermiculatus) are common in wide stream bottoms. Direct
eva};X)ration from the shallCM water-table and transpiration I:¥ {ilreatoJ;hytes
increases downstream in all drainages so that little or no perennial flow
occurs in most of the tributaries at their confluence with the San Juan or
Colorado Rivers.

In some streams, diversions have altered the natural flow. Water from
Chinle Creek is diverted in Arizona for irrigation and stock use. Flow in
Indian Creek, on the north flank of the Atajo Momtains, is diverted t¥ tunnel
and pipeline to Johnson Creek, on the south flank of the mountains.
Diversions from Johnson Creek deliver the water for irrigation in the Blanding
area. The water rights for this diversion are 50 cubic feet per second
through the tunnel and 2 cubic feet per second through the pipel ine (Norman
Nielson, San Juan County Water Conservancy District, oral commun., 1983).
Diversions f rom other streams for i rrigation are on the north and east flank

17



of the Abajo Mountains near Monticello, along the upper and middle reach of
Montez urna Creek, on the east and south flanks of the La Sal Mountains, and
along the San Juan River. The six water rights for di rect diversion for
irrigation from the San Juan River total about 34 cubic feet per second
(Norman Nielson, San Juan Water Conservancy District, oral commune, 1983).
During 1981, the municipali ties of Blanding and Monticello and the water
district on the Navajo Indian Reservation at Mexican Hat (Halgaito) diverted
alx>ut 693 acre-feet of surface water for public supply (Hooper and Schwarting,
19fQ) •

'!be natural flow in streams is affected l:¥ the relation of the stream to
adjaamt and underlying cquifers. seeIBge of ground water (tase flow) often
is the main source of flow in perennial reaches of streams. When
el7apotranspiration decreases to near zero in the late fall, the streamflow
can be considered to be equivalent to the discharge from the aquifers.
Miscellaneous measurements of streamflow to measure base flow were made in the
drainage tasins of Indian Creek, North CottorMood Creek, and CottorMood Wash.
during late october 19 fQ and in Montez uma and McElmo Creeks during early
NOIlanter 1983 (table 3).

Ground-water discharges along nearly the entire reach of the San Juan
River between the gaging stations at Four Corners, Colo., and Mexican Hat.
rata for NOIlemter 1900 were used to calculate ground-water discharge in the
following EqlBtion:

where

QD = Qu+ GI + SI - D -ET (1)

QD = discharge at Cbwnstream gage (san JlBn River near Bluff)
Qu = discharge at upstream gage (san Juan River at Four Corners, Colo.)
GI = groun(}-water discharge to the river
SI = surface-water tributary inflow (McElmo Creek)

D = diversions
ET = €I1apotranspi ra tion

It was assllIled that D and ET were zero.

Substituting in EqlBtion 1 gives· the following:

104,000 = 97,050 + GI + 3,040 - 0-0
GI = 3,910 acre-feet per month (30 days)
or, GI = 66 cubic feet per second.

'!be san Juan River is sampled periodically for determination of chemical
qualit¥ at the Four Corners and Bluff gaging stations (U.s. Geological Survey,
1981b and 1982b). During low-flow periods, the dissolved-solids cxmamtration
is nearly the same at the two stations. During high-flow periods, the
dissolved-solids ooncentration increases by about 100 milligrams per liter
between the stations. This may result from the solution of the saline
residlEs that accllIlulate due to the process of el7ap:>transpiration.
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Ground Water

General occurrence

'U1e major water-yielding formations in the stu,¥ area have reen grouped
together into five aquifers designated as P, C, N, M, and 0 in order of
decreasing depth (table 1). AI though they are treated indiv idually in the
follCMing discussion, little is knCMn of the interaction of the five cquifers
or to what degree they are isolated or perched. It is known, however, that
the cquifers are not laterally or vertically homogeneous and that they are not
enti rely isolated l:¥ ronf ining beds.

The alluv ial deposits in the study area are water bearing and in some
pIares yield small qlBntities of water to wells, but they are not discussed as
cquifers in this re~rt recause of their small areal extent. '!Wo areas where
the allwial dep:>sits have reen studied are S};6nish Valley (Sumsion, 1971) and
the san JlBn River valley retween Aneth and Montezuma Creek (Sumsion, 1975).
In these two areas, the alluvial deposits are the primary source of fresh
water.

The uranium ore-bearing uni ts of the O1inle Formation are not
ronsidered p:lrt of any major cquifer, but they yield large qlBnti ties of water
to uranium mines in the La Sal area. During 1981, about 877 acre-feet of
water was pumped from these mines (Utah Division of Environmental Heal th,
written rommun., 1981).

P and C Jlquifers

Recharge

'U1e P cquifer ronsists of the CEdar Mesa sandstone Memrer of the Cutler
Formation or the Cutler Formation undifferentiated. Infiltration from
precipi ta tion recharges the P aq uifer west of Comb Ridge and its extension
north of the Abajo Mountains, where the CEdar Mesa sandstone Member crops out,
and in the Lisbon Valley area where the undifferentiated Cutler Formation
crops out (fig. 10). 'Ihe recharge is estimated to be 5 percent of the total
average precipitation falling on those outcrop areas, or about 18,000 acre
feet per year.

Other sources of recharge to the P aquifer possibly are the San Juan
River at the downdip side (west side) of the Raplee anticline (fig. 7) east of
Mexican Hat and u~ard mo.rement of water from the Hermosa Formation. Some
subsurface flow also may occur in the P aquifer across the State line from
Colorado and Arizona. The quantity of all these sources of subsurface
recharge is unknown.

'Ihe C cquifer ronsists of the De O1elley sandstone Memrer of the Cutler
Formation. '!here are few outcrops of this formation in the study area, and
they generally do not occur in the recharge areas. Thus, the source of
recharge for the C aquifer is interformational leakage and subsurface flow
from Arizona and Coloracb. 'U1e qlBntity of recharge is not known.
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Movement

Hanshaw and Hill (1969, fig. 8) present a potentiometric map of the
Permian a::Iuifer, which is equiValent to the P cquifer in this report. flow in
the study area generally is to the north or south of the Sage Plain. water
movement to the north is diverted by the structural high surrounding the La
sal Mountains tCMards the ColoraCb and IX>lores Rivers. Water mCNement to the
south combines with flow from the east originating in the san JU:lO Mountains
of western ColoraCb.

Hanshaw and Hill (1969, p. 290) postulate a deep faul t along the Comb
monocline that is a barrier to water movement in the P cquifer. '!he P cq:uifer
west of Comb Rid~ and south of the Atajo Mountains, is greatly dissected and
upgradient of the flow system in the reeply buried cquifer east of canb Ridge.
Thus, the P aquifer west of Comb Ridge generally is comprised of local flow
systems, which are greatly infl\Enced l¥ the totx:>graphy. '!he water movement
generally is to the west and south.

'!he flow system is under water-table conditions in the P cquifer in the
northwestern part of the study area and is largely a continuation of deep
circulating flow from the sage Plain which moves tCMards the Coloraoo River.
A flCMing well (D-30-24)12dab-l in the P cquifer protably results from local
flow mov ing downdip f rom the La Sal Mountains. Flow in the C aq uifer is
probably toward the north from the Arizona-Utah State line to the san Juan
River.

HYdraulic properties

'!he thickness of the sandstone units of the P CK:]uifer ranges from 20 feet
east of the La Sal Mountains to 1,200 feet, where not eroded, west of the
Abajo Mountains (Jobin, 1962, fig. 5). In the La Sal area, the P aquifer is
actually more than 20 feet thick oocause it includes the thin, discontinuous
sandstone beds within the undifferentiated Cutler Formation. In the
canyonlands area, north of the Abaj 0 Mountains, the cedar Mesa sandstone
Member is 0 to 700 feet thick (Sumsion and Bolke, 1972, table 1). The C
a::Iuifer is aoout 200 feet thick along the Utah-Arizona State line but thins to
zero at the San Juan River (Cooley and others, 196 9, fig. 3).

Specific cap:l.ci ties were 0.7 and 0.2 gallon per minute per foot for wells
(0-30-20) 20aca-l and (0-30-20) 30cba-l completed in the cedar Mesa sandstone
Member of the Cutler Formation. Using driller's information for a well
};enetrating the P cquifer in Hans Flat in caI¥onlands National Park, aoout 25
miles west of Dead Horse Point, Huntoon (1979, p. ~9) calculated a
transmissivity of 30-40 gallons ~r cay-foot, or 4.0 to 5.3 feet s:;IlBred per
day. '!he initial saturated thickness of 258 feet would give an approximate
hydraulic conductivity of 0.02 foot ~r cay.

'Ihe distribution of permeability of the Permian sandstones, which
correspond to the P and C aquifers, was reported by Jobin (1962, fig. 6). He
noted a general increase in permeability from east to west across the study
area from slightly less than 20 millidarcys to slightly more than 148
millidar<¥s (equiValent to hydraulic conductivi ty of 0.05 to 0.35 foot per
day) •
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Discharge

Discharge from the P and C aquifers is from springs, to streams, by
interformationalleakage, by evapotranspiration, and from wells. '!he only
qu:mti tative information available is for three wells that prw ide water for
public supply in '!he Needles area of canyonlands Na tional Park. '!hese well s
discharged 0.90 acre-foot of water f rom the Cedar Mesa Sandstone Member in
1967 (Sumsion and BoIke, 1972, p. 56). Visitation to the pirk has increased
steadily since 1967 so the well discharge undoubtedly has increased.
Interformational leakage to the Hermosa Formation near Mexican Hat l¥ osmotic
flow may be indica ted by an anomalously deep water level obtained in the P
cquifer from a drill-stem test (Hanshaw and Hill, 1969, P. 280). In addition,
upward leakage into the C cquifer and the Moenkopi. Formation proJ::ably occurs
where the P cquifer is deep and the water is under ex>nfined pressures.

A small quanti ty of s\b3urface flow mOlTes eastward into Colorad:> f ran the
La Sal area in the P cquifer. Su1:Eurface outflow in the local flow f¥stems of
the P and C cquifers occurs along the west line of the stuqr area.

Chemical guality

North of Monticello, where the P aquifer is exposed, the analyses in
table 4, .such as for wells (D-30-20)20aca-l and (D-30-20)12dab-l, indicate a
dissolved-solids ex>ncentration of less than 1,000 milligrams FEr liter. '!he
water is a calcium bicaroonate or calcium magnesium bicaroonate sulfate type.
Eastward, in the La Sal area, where the P aq uifer is more than 5,000 feet
below land surface, the analyses in table 4 for wells (D-2 8-23) 2bcd-l and
(D-29-26}5ddb-1 indicate moderately to very saline water of the calcium or
magnesium sodium sulfate type.

In the southern pirt of the study area, where the C cquifer exceeds 2,500
feet in depth near Aneth, analyses of water from wells (D-4l-24}l9ac-l and
(D-4l-25)17ddc-l in table 5 indicate moderately saline water to bri1'¥ water.
The wa ter in this area is of the sodi urn chloride type. South of the Abaj 0

Mountains, the fault J::arrier along the Comb monocline postulated l¥ Hanshaw
and Hill (1969, p. 290) proJ::ably prevents the mixing of the briny water on the
east sicE of the stu,¥, area with the freshwater on the west SicE. Analysis of
water fran spring (D-43-19}29-Sl indicates a calcium bicaroonate water.

N Fquifer

Recharge

The N aq uifer, which incl udes the Winga te Sandstone, the Kayenta
Formation, the Navajo Sandstone, the carmel Formation, and the Entrada
Sandstone, is the main cquifer in the study area. 'lhe primary red1arge areas
l¥ direct infiltration of precipitation are Dry VallE¥' and ex>ntiglDus areas
north of Monticello, the ChipFEan Rocks area northwest of Blanding
(fig. II), and Nokai to Bench south of BI uff (fig. 12). Parts of these areas
are covered with alluvium, which most likely is a retaining medium for
fOtential recharge water. Minor redlarge proJ::ably occurs along canb Ridge.
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Figure 11.-- View of the headwaters area of Cottonwood Wash, referred
to as the Chippean Rocks (T. 34 S., R. 20-21 E.). The Navajo Sand
stone crops out in the center of the photograph. Th is is an area of
recharge to the N aquifer. Elk Ridge is along the horizon. The
meadow in the middle ground is underlain by alluvium.
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Figure 12.-Typical eolian sand covering the sandstone of Jurassic and
Triassic age on Nokaito Bench, south of Bluff. Boundary Butte, an
erosional remnant of an igneous dike, is in the right center of the
photograph.

24



A vertical };X)tentiometric gradient within the N aIuifer, as determined from
differing water le.rels in wells (I>-2&-23}31abc-l and (D-2 &-23}3ldcc-l (table
6) indicates };X)tential red1arge from downward leakage aromd Flat Iron Mesa,
northwest of La Sal Junction. Redlarge l:¥ inf il tration of precipitation to
the N aIuifer is estimated to te 5 p:!ra:!nt of the total average precipitation
that falls on the area of outcrop, or arout 25,000 acre-feet ~r year.

The hydrograph for well (D-31-23)24dbd-1 (fig. l3) in the Navajo
Sandstone shows that most water-level rises occurred during the spring and
early sllTlmer. 'Ibis indicates red1arge from precipitation that fell during the
winter and spring. '!he hydrograph for well T(D-29-23)33dbb-l (fig. 13),
located approximately 0.25 mile from the midline of Hatch Wash, indicates a
slight rise of water le.rel from 1955 to IfJ77. '!his suggests that the recharge
f rom seepage from streamflCM exceeds the consumption of water l:¥ the dense
grCMth of {ilreatopqytes in Hatch Wash.

Recharge to the N aIuifer from streams was measured in COttonwood Wash
between Posey and Allen canyons (0.19 cubic feet per second) and in
Montezuma Creek between the confllence with Verdure Creek and Coal Bed carwon
(3.16 cubic feet per second) (table 3). 'Ibe water lost to the N aquifer from
Montezuma Creek mOlles southeast, follCMing the };X)tentiometric gradient in the
area.

In northern San Juan County, the N aquifer is not exposed along the
flanks of the La Sal Mountains nor on the sage Plain. '!hus, interforrna tiona!
leakage from OIlerlying formations is assumed to occur in these areas. Water
levels measured in the Mand N aquifers in well (D-32-24)22adb-l (table 6)
indicate a difference in hydraulic head of 337 feet, with a downward
potentiometric gradient. 'Ibe reported water level of 550 feet in well
(I>-2~24)l7aa-l in the N c;quifer is mudl ~e~r than general ~pths to water
in the D and M aIuifers.

In southern San Juan COunty, where the N aquifer is ~eply buried, uIMard
leakage probably occurs from the underlying forma tions. Some movement of
water may te along the faults in the gratens that round the Al::ajo Mountains.

Suoourface flow may occur in the N cquifer to the study area across the
State line from Colorado south of Township 37 South, and across the entire
State line from Arizona. 'll1ese supfX)sitions are !::ased on the potentiometric
surfaa:! of the aIuifer, and the qoonti ty of water is unknown.

MOVement

'!he general di rection of water mOllernent in the N cquifer is shown t¥ the
potentiometric surface in figure 14. '!he potentiometric surface has been
generalized because of differences of water level in many places due to
vertical gradients in the thick aquifer. For example, at sec. 31, T.28 S.,
R.23 E., which is in a red1arge area, the differena:! in water l€lJ'el between a .
shallow and deep well exceeds 400 feet. At sec. 5, T.39 S., R.25 E., which is
in a discharge area, the difference in water level between deep and shallow
wells exceeds 300 feet.
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EXPLANATION
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A major ground-water divire is in a broad area unrer the sage Plain east
of Monticello, and the flow north of the divide generally follows the
configuration of the l:Bse of the Wingate sandstone. South of the divire, the
water generally m0\7es toward the san JU:ln River, although east of Monticello
there is some m0\7ement toward the southeast.

Water also moves north to the San Juan River from the outcrops of the
Wingate Sandstone on the east side of the carrizo Mountains in Arizona and
from a large area of outcrop of the N e:quifer in the upper drainage of Chinle
Creek in northern Arizona (O'Sullivan and Beikman, 1963). The position
(rela tive to the san Juan River) of the 4,750-foot potentiometric contour
south of the San Juan River possibly reflects a small quantity of recharge
relative to flow from the east from the carrizo Mountains or a westward
thickening of the Navajo sandstone and resulting increase in transnissivity at
the State line.

South of the La Sal Mountains, water m0\7es to the west and southeast from
a ground-water divide that extends in a southwest direction. Near La Sal,
ck>wngradient of the recharge area, the water exists under conf ined conditions,
prol:Bbly d~ to the ground-water barrier formed I::¥ the ooncollapsed part of
the anticlinal structure in Lisbon Valley.

On the east and south flanks of the AJ::ajo Mountains (fig. 14), the water
in the N e:quifer becomes confined directly downdip from the recharge area.
'll1e steep dip of the e:quifer results in flow ing-well oondi tions al::x>ut 15 miles
south of the recharge area.

flow ing-well oondi tions exist in three areas where the N e:quifer is not
overlain by the Summerville Formation, which elsewhere is a confining bed.
The first area is in the area around Bluff. There the Entrada Sandstone is
represented only by a silty facies (Harshbarger and others, 1957, fig. 25),
which is thought to be the Slick Rock Member. Thus, where the Entrada
sandstone is uneroded around Bluff, it is a confining bed. In the second
area, the Gothic Creek wash south of Bluff, the carmel Formation or fine
grained alluvium or both confine water in the underlying Navajo sandstone.
In the third area, which is the ck>wnstrearn part of East Ql,nyon Wash, upstream
from u.S. Highway 163 between Monticello and La Sal Junction, the Kayenta
Formation, which oontains oonsiderable interbedded sil t, is an ~r oonf ining
bed for water in the Wingate sandstone. Wells such as (D-31-24)5cbc-l op:!n to
the Wingate Sandstone in this area flow, whereas wells such as
(D-31-24)24bdb-l op:!n to the Navajo sandstone 00 not (table 6).

HYdraulic prQPerties

'll1e thickness of the N e:quifer where it is fully preserved and saturated
generally is between 750 and 1,250 feet. This full section is present in
about 75 percent of the total areal extent of the aq uifer. The areal extent
and altitude of the top and base of the N aquifer are shown in figures 15
and 10, and the ];X>tentiometric surfare is shown in figure 14.
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Figure 15.-Areal extent and configuration of the top of the N aquifer.
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'!Wo cquifer tests on the N cquifer were conducted during this stu<:\, and
another was conducted in 1963 at the supply well at Hovenweep National
Monunent. 'Ihe calculated valleS of twdraulic conductivity fran these tests
ranged from 0.02 to 0.34 foot per day (table 7). ValLES for specific caplcity
for wells that peretrate the N a::juifer range from 0.1 to 15 gallons per minute
per foot (table 6). 'Ihe largest value was for well (D-29-24)17aa-l in an area
near the Listxm Valley anticline where the rock may te extremely fractured.
'!he only value available for storage coefficient (table 7) indicates a
conf ined cquifer.

'!he valleS for hydraulic conductivity cited awe are for the N cquifer,
but they are in the same range of magnitude to valleS obtained outside the
study area for the Navaj 0 Sandstone. For details of the other tests, the
reader is referred to Cooley and others (1969, table 7), Sumsion (1971, table
9), Hood and Danielson (1981, tables 2 and 12), and Blanchard (19ffi, table 2).

'Ihe distribution of permeability in the study area for individual
formations in the N aquifer as reported by Jobin (1962, figs. 14, 17, 20, 23)
indicates a range tetween 60 and 400 millida.rcys (0.13 and 0.98 foot per day).
Val ues for the wingate Sandstone range from sl ightly greater than 60 to
slightly greater than 150 millidarcys (0.13 to 0.36 foot per day), with the
largest val ues south of the San Juan River and north of the escarpment
bounding the sage Plain. '!he permeabil i ty of the Kayenta Forma tion range s
fran alightly less than 60 to slightly greater than 150 millida.rcys (0.13 to
0.36 foot per day), with the greatest values in the west-central part of the
area. Val ues for the Navaj 0 Sandstone range from sl ightly less than 240 to
slightly greater than 400 millidarcys (0.60 to 0.98 foot per day), with the
greatest valleS on the west side of the stu<:\, area. '!he permeability of the
Entrada. sandstone ranges from slightly less than 60 to slightly greater than
150 millidarcys (0.13 to 0.36 foot per day), with the greatest values in the
southeast p:lrt of the stu<:\, area.

Thus, the Navajo Sandstone is the most permeable formation in the N
cquifer, although the range of permeability is considerable. 'lhe valleS for
permeability, howerer, were determined from tests made on surface samples or
shallow cores (Jobin, 1962, p. 8), and the great range may be due to
variations of cementation resul ting f rom the varying degrees of weathering.
For the N cquifer as a whole, the variation of permeability, and consEqlently
hydraulic conductivity, among the formations is not great enough so that the
transmissivi ty of the entire cquifer would vary significantly in pro};X>rtion to
the regional variation in thickness of the formations that compose the
cquifer.

Storage

Hood and IBniel.son (1981, Po 36) assumed specific yields of 5 and 9
percent for the Wingate and Navajo Sandstones. Since the N aquifer in
eastern san Juan County includes the fine-grained Entrada. sandstone as well as
the thinner Navaj 0 Sandstone, the smaller val ue of 5 percent is taken to
represent the specific yield of the entire N cquifer.
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'Ibe areas of discrete thickness of the N a:juifer where saturated were
determined I:¥ planimeter and totaled, resul ting in an integrated vollmle
of saturated a;{uifer of 230 million acre-feet. 'Ibis, oombined with a s~cific

yield of 5 percent gives a total volllne of ground water in transient storage
of a1:x:>ut 11 million acre-feet.

Discharge

The N a;{uifer discharges to several streams that cross its area of
outcrop (including the san Juan River), to wells, to springs and seeps, by
evapotranspiration, and by subsurface flow out of the study area.
Measurements that indicate discharge from the N a:juifer to streams are shown
in table 3 for Cottonwood Wash (0.45 cubic foot per second) and Indian Creek
(0.22 cubic foot per sea:md). 'lhe flow in the North Cottonwood Creek drainage
(1.89 cubic feet per second) is assurp.ed to be discharge from the N a;{uifer
from the northwest flank of the Abajo Mountains and Shay Mountain to North
Cottonwood Creek and f rom spring flow along the north side of the Hop Creek
canyon. AI though not measured, Chinle Creek receives discharge from the N
a;{uifer which has mOlTed westward from a divide south of Bluff (fig. 14). 'Ibis
water generally discharges as spring flow in the short tributaries on the
east side of Qlinle Creek.

Ground water discharges to the san JlBn River in the stu,¥ area from the
sedimentary section below the Brushy Basin Member of the Morrison Formation.
The discharge from the N aquifer is estimated by applying Darc.y's law: The
discharge from the N a;{uifer is assumed to occur for 17.5 miles along both
sides of the San Juan River upstream from Comb Ridge; the decrease in
1¥draulic head is a1:x:>ut 250 feet in the 5 miles upgradient on the north side
of the river; f rom the aquifer test at well (0-37-22) 2 Bdblrl (table 7), the
1¥draulic ronductivity is estimated to be 034 foot per day; and the N a:juifer
is a1:x:>ut 1,000 feet thick at the san Juan River. 'Ibus, expressing Darqr's law
in EqlBtion 2:

where

Q = 0.061 K I A (2)

Q = discharge, in cubic feet per seoond;
0.061 = the net factor to roI11ert all units to feet and seronds;

K = lwdraulic oonductivity, in feet per day,
= 0.34 foot per day;

I = lwdraulic gradient, in feet per mile,
= 50 feet per mile; and

A = cross-sectional area through which flow occurs, in SIlBre miles,
= 6.63 Sluare miles.

A1:x:>ut 6.9 cubic feet per seoond (5,000 acre-feet per year) is calculated
as ground-water discharge from the N a:juifer to the river.
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'Ibe N cquifer generally is the objective of most well drillers where the
D cquifer is not saturated. 'Ibis area generally includes Dry Valley and
contiguous areas north of Monti reI10, the caIYon 1::x:>ttorns south of Monti reI10,
and most of the area south of the san Juan River.

'!he first deep wells rompleted in the ronf ined N cquifer were drilled at
Bluff in 1910. Since then, many more flowing wells have been drilled,
predominately in the san Juan River valley and lCMer Montezuma Creek caIYon.
'Ibese wells generally were allCMed to flow freely, elTen when the water was not
used. Initially, a flCMing well in lCMer Montezuma Creek canyon was cap3.ble
of discharging 400 to 500 gallons r;er minute, but after a month of amtinoous
flow, discharge decreased to about 80 gallons per minute (Lofgren, 1954, p.
115). 'llris practice has resulted in a decline of water lelTels throu<;jlout the
area. Fbr example, the hydrograI;h for well (D-3 &-24) Ildbd-l (fig. 13) shCMS a
persistent trend of decline in the potentiometric surface near Montezuma
Creek canyon. 'Ibis decline is the result of unatated flCM fran at least six
wells in the area sinre the mid-1950's. 'Ihe combined flCM of four of these
wells has decreased from 538 to 92 gallons per minute since 1961. One well
(D-3 &-24}11dbd-l (table 6) has already stopr;ed flCMing, and elTentually enough
water will have teen discharged fran the cquifer to lCMer the potentiometric
surfare to a lelTel at which all the wells will stop flCMing.

The potentiometric surface near the town of Montezuma Creek shows a
closed depression (fig. 14). '!he most likely cause is intensive pumping by
wells, possibly wells on the south sire of the san Juan River which have teen
plugged and atand:med HCMelTer, an upvard potentiometric gradient exists in
the area; thus the depression could be the resul t of comparing lower water
lelTels in shallow wells in the lok>ntezlJIla Creek area to higher water lelTels in
deer;er wells in the surrounding area.

'!he resirents of Bluff have obtained water fran wells rompleted in the N
cquifer since 1910. PrelTious to the installation of a municipal system
during the mid-1960's, maIY private wells were used, and these wells rommonly
flowed free. According to Lofgren (1954, p. II?), the water levels in the
flow ing wells drilled during 1910 at Bluff exceeded 150 feet above land
surface. ComFSred to 1982 water lelTels, this indicates an approximate decline
of 100 feet. In 1981, pumpage from the municipal wells in Bluff was 34.1
acre-feet (Hooper and Schwarting, 1982, p.55). '!he hydrographs of wells
(D-40-2l) 25acb-l and (D-40-22) 30bbb-l (fig. l6) indicate that no significant
reclines of the potentiometric surface has occurred sinre the establishment of
the municiIEl oystem.

Additional withdrawals of water from the N cquifer inclure a1::x:>ut 25 acre
feet per year that is pumr;ed from 2 wells for publi~water supply on the ute
Indian Reservation at White Mesa. '!he withdrawal total is tased on r;er-capi ta
use.
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Figure 16.-Long-term water levels in wells completed in the N aquifer at Bluff.
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'!he total discharge during 1981. fran the N cquifer 1:¥ wells is estimated
to have slightly ex~eded 2,340 acre-feet. About 1,192 acre-feet was pum~d

from wells during 1981 for industrial use (National Water Use Data System,
1981-82). Although most stock water is obtained from surface-water
imI;X>undments, free-flowing wells and pun~d wells completed in the N cquifer
provide a more reliable source and the only source in some areas. Most, if
not all, the flow ing wells in Gothic Creek wash, of which only a few are
listed in table 6, were drilled as shot holes for geophysical studies by
~troleum exploration comp=mies. '!hese and other wells south of the san Jtan
River are scattered to supply stock water and domestic water to the widely
dispersed Indian IX>pulation. '!he wells in Dry Valley and contiguous areas all
supply water for stock, although some have been unused for many years. An
estimated 21 acre-feet per year is discharged f rom wells for stock in the
study area. 'Ihe estimate is tased on distribution of wells, length of time in
use, and estimates of discharge.

Water from flowing wells in the N cquifer is used for the irrigation of
alfalfa in the San Juan River valley upstream from Bluff. This is
supplemental to surface water diverted f rom the San Juan River (fig. 17).
Water also is pum~d from the N cquifer for irrigation of a1:x>ut 500 acres of
alfalfa, grass, and orchard trees along Montezuma Creek awe OOton's Ranch
in sec. 14, T. 36 S., R. 24 E. At an estimated applied rate of 2 feet of
water ~r irrigation season, this would total 1,000 acre-feet ~r year. '!he
water from the free-flowing wells in sec. 7, T.38S., R.25E., is partly used
for irrigation of pasture. The minimum anntal discharge fran free-flowing
wells is 70 acre-feet. '!his is a minimum valLE because not all free-flowing
wells were measured.

Numerous springs discharge from the N aquifer along the entrenched
drainages north of the Abajo Mountains. 'Ihe quantity of water discharged 1:¥
springs and seepage is not known, nor is the quantity of water discharged
directly fran the N cquifer 1:¥ evapotranspiration. Also, springs discharge
along the lower part of Butler Wash, northwest of Bluff, and along Chinle
Creek souttMest of Bluff.

SuOOurfa~ outflow fran the study area in the N cquifer occurs in the La
Sal and Sage Plain areas eastward into Colorado and northward into Grand
County, west of Spanish Valley. The quantities of subsurface flow are
unkna-ln.

Chemical Qual it,y

The variations of chemical quality of water in the N aquifer shown on
plate I indicate that the water generally deteriorates in qUality from a
calcilln bicar1:x>nate to sodium d1loride ty~ as it mCJlles Cbwndip fran areas of
recharge 1:¥ inf il tra tion of precipitation. In such areas of recharge--Dry
Valley and contiguous areas north of Monticello, the Chip~an Rocks area
souttMest of Blanding, and Nokaito Bench south of Bluff-the water is of the
calcilln or calcium magnesilln bicar1:x>nate ty~, and it generally contains less
than 250 milligrams per liter of dissolved solids. As the water mCJlles downdip,
the water ty~ is modified and the dissolved-solids con~ntration increases.
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Figure 17.-View of the San Juan River valley, looking upstream near
Bluff. The valley typically is this wide upstream into Colorado. The
Bluff Sandstone member of the Morrison Formation forms the con
spicuous cliffs on either side, but the Summerville Formation, of
former usage (now designated Wanakah Formation) crops out at the
base of the cl iff. The valley is irrigated with surface water diverted
from the San Juan River supplemented with ground water from
flowing wells completed in the N aquifer. Photograph taken about
1962 by unknown photographer.
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Some water in the Montez urn a Creek-'Aneth area is sal ine to br iny (table 8)
with water generally of the sodium chloride sulfate tyt:e (table 4). 'U1is area
is upgradient and southeast of the deepest part of the Blanding structural
l::asin and lowest p:irt of the cq uifer, where stagra. tion and degradation of the
ground water cquifer would most likely occur.

'ilie water in the N cquifer in the Bluff area is of the sodium bicartonate
tyt:e but it oontains f€'Wer dissolved solids than cbes the water in the Aneth
area. This suggests that the major source of recharge to the Bl utf area is
from the north or south rather than f rom the Aneth area. If so, the water in
the N cquifer in the .Areth area may re discharging up,vard by interforrnational
leakage in small quanti ties. The water in the overlying Bluff Sandstone is
marginally fresh to slightly saline..

It is possible that the saline water in the Aneth area is related to
local oil-development practices. 'U1e deeper aquifers in the Aneth area
generally contain water with dissolved-solids concentrations that exceed
50,000 milligrams per Ii ter and in some cases 100,000 milligrams per Ii ter
(table 5). Water f rom the N aq uifer obtained f rom well (D-41-25) 21bba-l
(table 4) was moderately saline in 1949, before extensive oil drilling started
in the area. The water from the N aquifer from well (D-4l-25)17cbd-l
originally was used as a "freshwater" source in the oil field to dilute
production water in order that mineral buildup did not pI ug the water
injection wells. By 1983, howe.ver, roth wells and others in the area had teen
abandoned because of deterioration of water quality (table 8). The
deterioration of water quality in the N cquifer may have resulted from up,vard
mooernent of saline water from the llflderlying Cutler and Hermosa Formations in
unplugged or JX)orly plugged oil-test holes or leaking water-injection wells.

Contamination of fresh ground water in the Paradox Evaporite Basin by
water from underlying cquifers am a! demonstrated by anomalous values for the
ratio of bromide and iodide. Bromi(~ and iodide are conservative anions that
do not readily react with cations to precipitate into a mineral state. '!be
ratio tehYeen dissolved bromide and iodide generally is relatively constant in
the water in an a:;]:uifer of fai rly homogeneous lithology and similar sources of
recharge.

The relative abundance of bromine and iodine in rocks of the Earth's
crust is 3 and 0.3 parts per million (Ber ry and Mason, 1959, p. 389-90), ana
bromide is a more common exchange anion than iodide for the chloride anion in
the mineral halite. Many petroleum tests in southern San Juan COunty have
t:enetrated the Paracbx Memter of the Hermosa Formation, which underlies the N
a:;]:uifer at depth. 'ilie Paracbx Mernter oontains halite and is a sourCe of briny
water. If some of this water has flowed upward into the N aquifer, the
bromide/iodide ratio in the resulting mixed water generally will te greater
than the l::ackground value for water in the N aquifer.
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Analyses for bromice and iodice were made for water from five wells in
the study area (table 9). '!he analyses for wells (D-32-24)22adb-l and
(D-40-22) 30bbb-l, which are outside the area of intensive petroleum
exploration near Aneth and Montezuma Creek, showed bromide/iodide ratios of
11:1 and 10:1 (pI. 1). This is v irtually the ratio present in the Earth's
crust. '!he analyses for wells (D-41-23)16aaa-l and (D-4l-25)4cad-l have
bromice/iodide ratios within a calculable error of the mckgroLmd ratio. '!he
analysis for well (D-40-23) 27taa-l, however, shows a ratio of 29:1. 'lhe well,
which bottans in the N cquifer, is near the edge of but oowngradient f ran the
intensive area of p:!troleum exploration. '!hus, the large bromide/iodide ratio
may be indicative of contamination by upward movement of water from the
Pararox Member and subsa;[lEnt lateral flow in the N cquifer.

Arsenic is the only tra~ element that exceeds the recommended standard
of the u.s. Erwironrnental Protection Agency (1978, p. 14) of 50 micrograms per
liter in water supplies for human consumption. The total con~ntrationof
arsenic in water that was sampled during 1982-83 from 21 wells showed a range
from 1 to 60 micrograms per 1 iter (pl. 1).

The greatest concentration of arsenic occurs at Bluff (inset 3, pl. 1)
where there is a fai rly <pod correlation tetween arsenic CX)n~ntration and the
depth to which wells penetrate the N aq uifer. Well (D-40-2l) 25acb-l is 450
feet deep, and it yields water with 10 micrograms per liter of total arsenic.
Well (D-4o-22)30bbb-l is 825 feet deep, and it yields water with 56 micrograms
per liter of total arsenic.

Arsenic may be in a disseminated mineralized form throughout the
sedimentary section comprising the N aquifer. 'Ibis is suggested by the
follow ing: (1) Arsenic is found in measurable CX)n~ntrations throughout the
aquifer; (2) arsenic is most concentrated at Bluff, the discharge area for
much of the southern o~half of the cquifer in the stuc¥ area; and (3) in the
discharge area at Bluff, arsenic is most CX)n~ntrated at depth where water
has flowed along the longest path and subsequently has had the greatest
residen~ time for dissol ution of arsenic.
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Ml\quifer

Recharge

'!be Maquifer includes the Bluff Sandstone, Sal t Wash, Recapture, and
Westwater canyon Members of the Morrison Formation. 'D1e M a:Iuifer crops out
where it is not OI7erlain by the D aquifer (fig. 18). '!be Brushy Basin
Member of the Morrison Formation, which exists awe the uppermost unit of the
M cquifer, is relatively impermeable but not resistant to erosion; thus, most
recharge to the Maquifer from direct infiltration of precipitation most
likely occurs where the Bluff sandstone, salt Wash, Recapture, or Westwater
canyon Members are exposed, such as in Montez LmIa Creek canyon, the canyons
north of Bluff, and a widespread area south of the San Juan River. '!be
allwium in these areas, especially in the stream channels, is likely to have
small permeability because it oontains clay and silt rerived f ran erosion of
the Brushy Basin Member. Furthermore, the annual precipitation generally is
less than 12 inches in the relatively low areas of outcrop of the four lower
members of the Morrison Formation. As a result of these two conditions,
recharge by di rect inf il tration of precipi ta tion is considered to be
relatiVely small--5 percent of the total average precipitation falling on the
outcrop area, or atout 24,000 acre-feet per year.

In the La Sal area the only exposures of the Maquifer are on the west
and east flanks of the La Sal Mountains. '!he formational dip is away from
the mountains; thus, the recharge would subsequently flow away from the
mountains.

In the area south of the La Sal Mountains to Lisbon Valley (fig. 7) the M
cquifer is buried and thus is not recharged directly 1:¥ precipitation. 'lhe M
aquifer in that area does contain water, however, as observed in well
(D-29-24)7aba-l; thus, it is assumed that the aquifer is being recharged by
interformational leakage.

In the central put of the stuc¥ area, much of the Maquifer is recharged
either 1:¥ interformational leakage or 1:¥ seep:lge from streams that have cut
deep canyons through the D aquifer to the M aquifer. Gains or losses from
stream to cquifer can l:e calculated from the measurements given in table 3 for
Cottonwood Wash (a loss of 0.76 cubic foot per seoond), Verdure Creek (a loss
of 0.04 cubic foot per second), and lower Montezuma Creek (a loss of 3.10
cubic feet per second). '!be Maquifer undOUbtedly is gaining water f rom or
losing water to many other intermittent or e];herneral drainages. -

Subsurface flow to the area protably crosses the State line fran Coloracb
south of the Sleeping ute Mountains, and from Arizona. 'Ibis supposi tion is
based on the structural dip of the aq uifer in both areas. '!he quanti ty of
water imolved is unknown.
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Movement

The few water levels available for the M aquifer (fig. 18) are not
sufficient to map the potentiometric surface. If there is little or no
interformational leakage to the aquifer, the major factor affecting the
ground-water movement would be the relation of the aquifer to the stream
courses, which gererally trend in a north-south direction. In the recharge
areas where the streams are losing water, ground-water would move toward the
mesas. In the discharge areas where the streams are gaining water, the
ground-water would move towards the drainages where it is discharged by
evapotranspiration.

HYdraulic properties

The total thickness of the sandstone uni ts of the Maquifer is
about 400 feet at the Arizona-Utah State line. '!here, all four sandstone
units-the Bluff Sandstore, Salt Wash, Recapture, and Westwater caI¥on Memrers
of the Morrison Formation-are t:eesent. 'll1e section thins northward to about
150 feet near La Sal where only the Salt Wash Memrer exists.

Cooley and others (1969, table 7) reported a coefficient of
transmissibil ity of 677 gallons ~r day ~r foot (90.5 feet Equared ~r day)
from an aquifer test on the Navajo Indian Reservation in northwestern New
Mexico. Analysis of two core samples from the Westwater canyon Member
obtained on the Navajo Indian ReseIVation in northwestern New Mexico showed
s~cific yields of 10 to 11 per~nt and coefficients of r;ermeability of 0.1 to
15 gallons per day per square foot (0.01 to 2.0 feet per day) (Cooley and
others, 1969, table 7).

'lbe combined average r;ermeability of the sandstore units in the Morrison
Formation is slightly greater than 400 millidar,¥s (0.98 foot per day) in the
southern part of the study area, and it generally decreases northward to
slightly less than 150 millidar,¥s (0.36 foot ~r day) (Jobin, 1962, fig. 32).
Permeability of the Salt Wash and Westwater cal'¥0n Memrers is compirable, rot
that of the Recapture Memrer generally is smaller (Jobin, 1962, p. 58). '!he
Bluff Sandstone Member is more permeable than any other members of the
Morrison Formation with a maximum permeability of slightly more than 1100
millidarcys (2.7 feet per day ) (Jobin, 1962, fig. 27). The zone of highest
permeability in the Bluff Sandstone follows a trend northeast from Bluff and
the permeabil ity decreases to sl ightly less than 245 millidar,¥s (0.60 foot
per day) to either side of this trend Two wells in the Morrison Formation
have specific capacities of 0.1 and 0.2 gallon per minute per foot. Two
wells in the Bluff Sandstone Member have st:ecific catBcities of 0.1 and 0.4
gallon ~r minute ~r foot (table 6).

Discharge

Natural discharge fran the M ag:uifer is from springs, see~, outflow to
streams, and l:¥ evapotranspiration. None of the springs listed in table 10
had a discharge in excess of 1 gallon per minute. Streams that show gains
across the 1w1 aquifer (table 3) are upper Montezuma Creek (3.77 cubic feet
per second, of which some comes from the D aquifer) and McElmo Creek (2.1
cubic feet per second). It ·is quite probable that the M aquifer also
discharges water to the san Juan River and alluvium upstream from Bluff.
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PhreatotbYtes, preCbminantly greasewood (sarcobatus yermiculatus) with
some sal t cedar (Tamarix sp.), willow (Salix sp.), and cottonwood (populus
sp.) are common in the canyons in the central p:irt of the study area and in
the San Juan River valley. '!his vegetation is undoubtedly subirrigated by
water from the Maquifer, but the quantity of use I:7j phreatophytes is not
knCMn.

An mknown qLBntity of water is discharged from wells completed in the M
cquifer for domestic and stock use. Most of the wells are in the lower
Montez lilla Creek cal¥0n area, and they generally are oompleted in the Bluff
Sandstone Member. '!he estimated discharge, computed on the basis of per
capi ta use, from the two muncipal wells completed in the Bluff Sandstone
Member at Montez lilla Creek is 75 acre-feet per year.

'!he withdrawal of water from the Mcquifer 1:::¥ industry, including mining,
during 1981. was 0.66 acre-foot (National Water Use rata ~stem, 1981.-82).

Sub3urface flCM to Coloracb occurs along the state line from the La Sal
area south to a point approximately west of Sleeping ute Mountains, at a1::x:>ut
Township 40 South. '!he quanti ty of water is unknCMn.

Chemical gila] ity

Water in the M cquifer generally is of the sodiun bic.ar1::x:>nate type with
dissolved-solids concentrations ranging from 300 to 2,200 milligrams per liter
(table 4 and fig. 18). In recharge areas, analyses of water f rom springs
(D-27-23)17a-Sl and (D-28-23)3ad-Sl indicate calcium magnesium bicarbonate
type water with dissolved-solids ooncentrations in the lCMer !Brt of the range
cited above. It is reported by the u.S. Bureau of Land Management that the
water in well (D-36-23)25bda-l is of J;X>or qLB1ity and canoot be used for its
original purJ;X>se of stock watering.

'!he Sal t Wash Member of the Morrison Formation contains economic deJ;X>si ts
of uranium and vanadium. Water in that member, therefore, may contain
concentrations of radionuclides that are great enough to be harmful. for hunan
consunption.

D lquifer

Recharge

The D aq uifer incl udes the Bur ro canyon Formation and the Dakota
sandstone, which cap the highest mesas in the study area (fig. 19). '!he
formations are CX)IJered 1:::¥ a thin deposit of allwiun which locally is quite
thick on the flanks of the Abajo and La Sal Mountains. 'Ihe allwiun protably
enhances recharge to the D aq uifer by retaining moisture and allow ing
infiltration to occur at a steady rate. 'Ihe Mancos Shale, in oontrast, where
it overlies the D aquifer on the east flank of the Abajo Mountains,
undoubtedly prevents recharge to the cq uifer. Recharge by inf il tra tion of
precipi tation to the D aquifer is estimated to be 5 percent of the total
average precipitation that falls on the area of outcrop, or a1::x:>ut 39,000 acre
feet per year. Little or no sutsurface inflCM to the D cquifer occurs in the
study area.
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Hydrographs for 1942-56 of two nearby wells of different depths,
(D-36-22) 27ddb-l and (D-36-22) 27ddb-2, show the effect of recharge from
precipi tation (fig. 20). Well (D-36-22) 27ddb-l, which is 26 feet deep has
had annual water-level fluctuations of as much as 8 feet (1948) due to the
infiltration of precipitationona seasonal basis. During the same period,
however, well (D-36-22)27ddb-2, which is 121 feet deep, had maximum annual
water-level fluctuations of less than 3 feet, reflecting the cam~ned effect
of depth on the inf iltra ting precipitation. 'Ihe long-term l¥drograph for well
(D-36-22}27ddl:r2 (fig. 21) shCMS water-level fluctuations in 1946, 1965, and
1977 that correlate with marked variations in precipitation. 'Ihe large
water-level decline in 1977 also is attributed p:irtly to increased punping in
the area due to the then prevailing drought.

A general water-level rise in the Blanding area has resulted from
recharge for irri<jltion from surface water diverted from Johnson Creek since
1903, Recapture Creek since 1914, and f rom Indian Creek by transmountain
diversion since 1921 (Eugene Johansen, Utah Board of Water Resources, oral
commun., 19£6). '!his is illustrated t¥ the long-term l¥drograP'ls for three
wells in figure 22. 'Ihe quantit¥ of water diverted is not measured, but water
rights total more than 200 cubic feet per second (Norman Nielson, san Juan
Water Cbnservanqr District, oral commun., 1983). 'Ihe seasonal rise in water
level s mainly caused by the inf il tration of the imported water is shown in
figure 23 l:¥ the l¥drograP'l of well (D-36-22)22daa-l, which is atx>ut 0.5 mile
from a large ditch that transp::>rts the water.

Water levels also have risen in the sage Plain area, east of Monticello.
The rise in that area is attributed to changes in land use from a pinyon
juniper (PiOUS edulis)-(Juniperus osteosperna) forest to dtyland farming and
to greater-than-normal precipi tation since 1977. See hydrograph for well
(D-34-26}4dad-l in figure 24.

Movement

Five areally discrete flow systems are known in the D aquifer in the
study area, and selected water levels in eaen system are shown in figure 19.
Near La Sal, the di rection of ground-water mOlTement generally ooincides with
that of surface water. East of La Sal, the flow is tCMard the southeast; and
on the west flanks of the La Sal Mountains, the flCM protably is Cbwndip and
away from the mountains. Mccracken Mesa and Black Mesa south of Blanding have
local systems, only 6 to 7 miles long, in which the water generally moves
tCMard the south.

'!he flow &ystem in the Blanding-White Mesa area is atx>ut 13 miles long,
and water-level chta indicate an approximate gradient of 100 feet ~r mile in
a southerly direction. Most of the water eventually is discharged by seeps
along the carwon walls of Recapture Creek and Cbttonwood wash, which border
the east and west sides of the mesa.
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The flow system on the Sage Plain east of Monticello is the largest
system known in the D aquifer. '!he Mancos Shale completely overlies the D
aquifer on the northeast flank of the Ata.j 0 MOlIDtains, where recharge to the
cquifer would ~ e~cted to occur. 'lhe ground-water gradient is relatively
flat in this area in relation to the slo~ of the land surface and the bise of
the cquifer, which is radially away from the mountains. 'Ibis indicates that
more recharge is occurring on the Sage Plain than on the northeast flank of
the Abajo Mountains. Ground-water mOlTement generally is toward the north and
south away f rom a ground-water div ide that is about 3 miles north of and
roughly IBrallel to u.s. Higl'May 666.

Hydraulic prqperties

The total thickness of the D aquifer ranges from 150 to 400 feet; but
due to erosion, the thickness of the cquifer decreases with distance from the
mountain fronts. In some areas, such as east of Monticello and around
Blanding, the Dakota Sandstone is thin and the Burro canyon Formation
virtually constitutes the D aquifer.

selected results of cquifer tests conducted in the Monticello area during
the mid-1950's l¥ the u.s. Atomic Energy Commission are presented in table 7.
Hydraul ic conductiv ities of 0.77 and 0.35 feet per day were obtained.
Al though the storage coefficients of 1.41 x 10-5 and 1.03 x 10-5 indicate
conf ined conditions, sum occurrence is of a local nature. '!here are no known
flowing wells ~netrating the D cquifer.

Val ues for specif ic capacity given in the Remarks col umn of table 6
indicate a significant variation in the transnissivity, and subsequ:mtly the
hydraulic conductivity, of the D aquifer. '!be stated values of specific
caIBci ty for the D cquifer are between 0.1 and 11 gallons per minute per foot.
The considerable range in values can be due to variations in lithology,
cementation, fractures, or the design and darelopnent of the well.

w. B. Nelson (U.S. Geological Survey, written commun., 1956) noted
differences in values for s~cific caIBcity obtained from different depths in
well (D-33-24)31bdd-l near Monticello. It is unknown whether the highest
yielding zone is a basal conglomerate in the Dakota sandstone, the Burro
canyon Formation, or a transition zone beb-leen the two formations.

For the study area, Jobin (1962, fig. 37) reports values of
permeabilities for the IBkota sandstone and Burro canyon Formation of beb-leen
400 and 1,100 millidarcys (0.98 and 2.7 feet per day). '!he zones of highest
permeabiliq extend southeast from Blanding and Monticello.

Analyses of four core samples from the Dakota sandstone from widely
spaced sites on the Navaj 0 Indian Reservation in Arizona and New Mexico
indicate a range in the coefficient of permeabiliq of 0.7 to 25 gallons per
day per Siuare foot (0.09 to 3.3 feet per day), and a range in specific yield
of 17 to 19 percent (Cooley and others, 1969, table 7). 'Ibis variabili ty in
t:ermeability may be the result of sampling surficial rock whim has under<pne
varying degrees of weathering.
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Discharge

Springs and seeps issle from the tase of the I:akota sandstone and
Burro QlI¥on Formation throughout the area, pirticularly where entrendled
drainages have cut entirely through the D cquifer. Disdlarges generally are
small, al though spring (D-33-24)29bdd-Sl discharges 14 gallons per minute
(table 10). Part of the increase in streamflow of upper Montezuma Creek
(table 3) of 3.77 cubic feet per second is discharged fran the D a:}uifer.

Due to its shallow depth, the D cquifer has been tapped ty nt.Jnerous wells
to prOllide water for domestic and stock use, and wells also prOllide
supplemental municipil and irrigation supplies around Blanding and Monticello.
'!he qumtity of water pumped for danestic and stock use and public supply is
not known. However, in some of the area, the saturated thickness is not
sufficient to supply a yield greater than 100 gallons per minute to wells.
Maximum well yields in the area generally are less than 100 gallons per
minute. '!he effect of seasonal well pumping on the potentiometric surface
around Monticello is shown 1:¥ the hydrograFh of well (D-33-24)30datrl (fig.
23).

'!he withdrawal of water fran the D cquifer I::¥ industry, including mining,
during 1981 was estimated to be 0.74 acre-foot (National Water Use Data
System, 1981-82). During the late 1940's and early 1950's, a uranium
processing mill was operated ty a private ooncern in ~nticello. Water was
obtained f rom four wells yielding a total of 120 gallons per minute (D. A.
Phoenix, u.s. Geological Survey, written commune, 1953). Additional supply
for the mill operation appuently was obtained from the Monticello municipil
water system. 'Ihe u.s. Atomic Energy Commission took oontrol of the mill in
1953; and in 1955, when water needs had increased to 150 gallons per minute,
eight addi tional wells were drilled east and northeast of the mill. Mill
operations ceased in ~cember 1959, and since then all the 12 wells have l1eI1er
teen pumped simultaneously. Several of the wells, however, have been pumped
for publ ie-water supply on an intermittent basis by Monticello. The
hydrograFh of well (D-33-24)30datrl (fig. 24) shows the drawdown in 1955 and
the subsequent recovery of the potentiometric surface of the D aquifer
following shutdown of the mill.

Pumpage for i rriga tion represents the largest use of water f rom the D
a:}uifer, and nearly all such withdrawals are in the Blanding area. Although
the ground water <}!nerally is used as a supplemental supply to surface water,
about 4,000 acre-feet per year are withdrawn for irrigation from the D
cquifer.

An unknown but EiI1all quantity of water is disdlarged ty the IilreatoIhYtes
oottonwood (PQpulus sp.), willow (salix sp.), and 1¥drop1¥tes such as CBttail
(IYpha sp.) which grow in sparse stands along streams that penetrate the D
cquifer. Additional water in the D cquifer mooes across the State line into
Colorado in the sage Plain and La Sal flow systems. '!he quanti ty of water is
unknONn.
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Chemical guaJ ity

In most of the stuc:¥ area. the water in the 0 cquifer can re used for most
pur~ses. (see analyses and measurements in tables 4, 8, and 9). Most of the
water is of the calcilml bicarbonate type with a concentration of dissolved
solids that ~nerally is less than 500 milligrams per liter. 'Jhis indicates a
local source of rechar~, most likely l¥ direct infiltration of precipitation
to the water table. In some parts of the study area, however, the 0 aquifer
yields more saline water of the sodium bicarbonate type such as near
Monticello from well (I::r34-23)lda~1, or of the calcilml magnesilml sulfate type
near Blanding from well (D-37-22) 22bre-l.

An example of local oontarnination is shown l¥ the diagrams in figure 19
for the analyses of water from three wells in the Blanding area. '!he much
greater quantity of calcium and sulfate in the water from well
(D-36-22) 27daC}-2 indicates the existence of a oontamina ting source, ~ssibly

gyp;un.

Some slight deterioration of water quality also is evident near
Monticello. W. B. Nelson (U.S. Geological Survey, written commun., 1956)
indica ted that poor quality water was seeping into the 0 aquifer at well
(D-33-24)3Oddtrl, near f.t:>ntice11o, fran the OI1erlying allwiurn. Water quality
deteriorates during the snowmel t period in the spring in wells drilled in the
o ~uifer arotmd Eastland, east of f.t:>ntice11o, according to local residents.
Weathered Mancos Shale concentrated in the alluv ilml could be the agent
oontributing to the water degrad:1tion.

Analyses of water from springs (0-39-26)33-S1 and (D-39-26)20aac-Sl
indicate sulfate-type waters are present in the 0 cquifer where it caps cajon
Mesa retween Cross ca1¥on and McElmo ca1¥On.
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EFFEcrS OF LAR;&-SO\LE WI'lHDRAWAL OF GIOJND WATER
ON 'lHE OLORAOO RIVER SYS'lEM

'!he N cquifer is the most important regional cquifer in the stuc¥ area
in terms of present and future withdrawals from wells. By 1981, the
potentiometric surface for the N cquifer had declined to some extent at five
relatively major pumping centers. 'lhese are: (1) '!he grouping of irrig:ltion
wells in the middle Fart of Montezuma Creek valley 5 miles upstream from
Dal ton's Ranch (T.36 S., R.24 E., sec. 14), (2) the flowing wells in the
canyon 1:x>ttans of the lCMer Montezuma Creek drainage upstream from the Hatch
Trading Post (T.39 S., R.24 E., sec. 13), (3) the greater Aneth- Montez uma
Creek area of Fast petroleum exploration (T.40S., R.23-24E.; T.41S., R.24
25E.), (4) the San Juan River valley near Bl uff (the area of inset 3, pl. 1),
and (5) the Energy Fuels well field south of Blanding (T. 37S., R. 22E.).

Water lE!ITels at well (Ir3 &-24)11dbd-l have declined a1:x>ut 14 feet since
1963 (fig. 13) near a group of flowing wells in sec. 7, T. 38S., R. 25&,
along lower Montezuma Creek. Water levels in the Bluff area have declined
a1:x>ut 100 feet since 1910. Declines in the other areas are assumed from the
ooncentration and number of wells.

The potentiometric surface in the N aquifer has not declined below the
water surface of aI¥ perennial streams near the five pumping oonters. '!hus,
the N cquifer theoretically is still discharging water to the CbloraCb River
system. Actually, hCME!lTer, the san Jt:an River is the only perennial stream
in the study area with a hydrologic connection to the N aqUifer. Discharge
from the N aquifer to etilemeral or intermittent tributaries may reach the
ColoraCb River, but the quantity imolved would be insignificant. '!hus, only
declines of the potentiometric surface in the N cquifer where it discharges to
the san Juan River would sutstantially affect the flCM in the ColoraCb River
system.

In 1982, the potentiometric surface in the N cquifer was a1:x>ut 45 feet
aboJe the san Juan River, resulting in an annual discharge from the cquifer to
the river of about 6.9 cubic feet per second. In order to calculate the
possible effect on the discharge to the river that would resul t from a
theoretical decline of the potentiometric surface in the Bluff area, an
analysis was made of pumping at the two muncipal wells in Bl uff,
(Ir40-21)26ada-l and 26add-l. '!he analysis was made with the straight-line
solution of Cooper and Jaoob (Lohman, 1972, p. 19-21). A pressure head in the
aquifer of about 45 feet was assumed to occur at the river, which is about
4,000 feet downgradient of the wells. This is based on measurements at
o~ervation well (Ir40-21) 25aclrl, which is a1:x>ut the same distanoo fran the
river as the municipal wells, which showed during the spring of 1981- 83 a
minimum pressure head of about 45 feet (fig. 16). The val ues of aquifer
coefficients used were those determined during the test at well
(0-37-22) 2 Sdcb-l (table 7).
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The analyses indicated that at the present (1982) plmlping rate, which
averages aoout 21 gallons ~r minute, or 11 million gallons ~r year, the rone
of repression attributable to the two munciIBl wells would never reach the san
Juan River. '!be cone of depression would reach the river in 5 years if the
wells were pun~d at an average rate of 160 gallons ~r minute, which would
cause a water-level decline at the wells of aoout 160 feet. Once the rone of
depression reached the river, water fran the river would te induced into the
aquifer; but based on calculations similar to those used by Mower (1978, p.
24), it would te several hundred years J::efore the river water would reach the
pumping wells and te discharged into the muncipal system.

In orrer to capture all the 5,000 acre-feet that is discharging anmBlly
to the river from the N aquifer and to start inducing water from the river
into the cquifer at least 17 additional pLlIlping wells discharging at the same
rate of 160 gallons per minute for at least 5 years would be required. '!be
addi tional punping centers would have to te s};Bced equidistantly upstream as
far as the first outcrop of the N cquifer. '!be loss of river water to the N
cquifer would te minimal, however, tecause of the slight permeability of the
cquifer. No matter how reep the potentiometic surface is drawn down teneath
the river, the see};Bge into the cquifer would te at a relatively small rate.

RJR'llIER S'lUDIES

'!he follow ing studies are neered for a more romplete understanding of the
ground-water resources of eastern san JlBn (bunty and to prOlTide a firm msis
for planning of future increased ground-water developnent:

(A) An evaluation of the hydrology of the D aquifer to determine the
effects of increased withdrawal fran wells and recharge fran surface water
in the Blanding area and of land-use changes in the l-Dnticel.lo area.

(B) An eval ua tion of the effect on the flow of the San Juan River
caused by pumping from the allwium in the river valley upstream from
Montez uma Creek.

(C) A retailed qLBntitative retermination of how water qLB1ity in the
san Jwn River in the Anetb-Montezuna creek area is affected by poor-quality
water discharging fran flowing wells drilled for the petrolelml industry. In
the same area, retermine the p>ssible rontamination of the N cquifer by brine
originating from ree};E!r cquifers.

SUMMARY AND CDNa:.USIONS

'!be summary of the recharge and discharge for the bedrock aquifers is
presented in table 11. Inf il tration of precipi tation is the main source of
recharge to the outcrop areas of the P aq uifer west of Comb Ridge and in the
Lisoon Valley area; the N cquifer north of Monticello, northwest of Blanding,
and south of Bluff; and for nearly the entire areal extent of the D aquifer.
Recharge from streamflow to any one of the aquifers appears to be minor
except for the Mand N cquifers along the middle reach of Montezlmla Creek.
Recharge by interformational leakage to the cquifers has not teen qLBntified.
Subsurface inflow to the study area from Colorado occurs in the P, N, and M
cquifers. Sutsurface inflow from Arizona occurs in all but the D cquifer.
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water in all the aquifers generally follows the same flow };aths.
MO\1ement is radially awErj from the mountains in all directions. Between the
La Sal and Abajo Mountains, the water generally moves toward the COlorado
River, although some water moves towards the Dolores River. South of the
Abajo Mountains water movement is toward the San Juan River. The
potentiometric surface of the D aquifer is about 300 to 500 feet above the
potentiometric surface of the M aquifer. Under the Sage Plain, the
potentiometric surface of the N aquifer is about 300 feet below the
potentiometric surface of the Maquifer. n:>wngradient of the Abajo Mountains,
where the N aquifer is deeply buried and pressurized, the potentiometric
surface of the N aquifer is nearly ooincirent with the potentiometric surface
of the M aquifer. In the low-lying area of the San Juan River drainage
around Montezuma Creek, the potentiometric surface is atout 100 feet higher in
the N aquifer than in the M aquifer.

'!he N aquifer is oommmonly 750 to 1,250 feet thick when present in full
section. '!he P aquifer ranges from 20 to 1,200 feet in thickneSs. '!he D and
Maquifers a~ar to ha\7e an equivalent range in thickness, k:etween 150 to 400
feet, although the areas of com};arable thickness do not coincide. '!he D
aquifer has the greatest average hydraulic conductivity, and the P and C
aquifers have the smallest average lydraulic oonductivity.

'!he san Juan River gains atout 66 cubic feet p:!r seoond of water in the
reach l:etween gaging stations at Four Corners and Mexican Hat. '!he discharge
to the San Juan River from the N aquifer was estimated at 6.9 cubic feet per
seoond.

Due to its shallow depth, the D aquifer is tapped by numerous wells to
prwide water for domestic and stock use. Otherwise, the N aquifer is the
objective of most well drillers. '!he discharge during 1981. from the entire
sedimentary section by wells and mines was about 7,300 acre-feet. Surface
flow in the COlorado River system would not be affected by increased well
pumping unless the oone of depression of the potentiometric surface in the N
aquifer reached the san Juan River. It is projected that oontinlDus pumping of
160 gallons p:!r minute1::¥ the Bluff municipal wells after 5 years would start
to draw the p:>tentiometric surface l:elow that river.

Subsurface flow from the study area to Colorado occurs in all four
aquifer systems, though the flow in the P aquifer eastward from the La Sal
area probably is insignificant. In addi tion, some subsurface flow in local
flow systems of the P and C aquifers pisses across the western toundary of
the study area.

Water of a calcium to calcium magnesium bicaroonate typ:! occurs in all
aquifers near their recharge areas. '!he water in the D aquifer is degracEd
locally, J;X>ssibly due to the presence of gypsum. '!he water in the Maquifer is
modified to a sodium bicartonate type. '!he water in the N aquifer degracEs to
a sodium chloride sulfate type near Aneth, and the water in the P aquifer
near Aneth regrades to a sodiun chloride type.
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'nlble l.-llII!scription of

Geologic unit:, 'fue codes shown with unit names are used to identify ajuifers, fOlJl'ations,
General lithology: Descriptions modified from Haynes and others (1972); Jobin (1962);

Sunsion (1971); Baars (1962); craig (1981); 0' Sullivan and Pierce (1983). System: L,
laver; M, middle.

Talus, slopewash, and block rubble.

Sil t, sand, and gravel in stream vallEyS
and floodplains. Windblown silt and sand
on upland areas, benches, and broad vallEyS.
sand and gravel dep:>si ts on benches
along major streams. Rlorly sorted angular
to well- rounded sand, pebbles, and
boulders on dissected pediment surfaces
sur rounding the J\b3j 0 It:luntains.

-:;eneral li thologyGeologic unit

Collwiun
(1l2<JNM)

!\lllllial and eolian dep:>sits
( lllJlLVM)

!\llwial-fan dep:>sits Dissected dep:>sits of p:>orly sorted
sil t, sand, and gravel.

~I-----------+----------------
Ul !\llwial gravel dep:>sits Well-rounded and well-sorted dep:>sits;
~ (1l2ALVM) mostly glacial outwash.
~

Glacial till Unsorted, unstratified, morainal dep:>sits

Igneous intrusives
(stocks, laccoliths,
dikes, and sills)

J\b3j 0 It:luntaine--protiJy ri tic rock canp:>sed
mainly of diorite to quartz-diorite, but
including granodiorite and qUHtz monzonite

La Sal Mcuntaine--prophfri tic rock canp:>sed
mainly of diorite, but incl uding soda
syeni te, syeni te, and monzonite.

M3.ncos Slale
(200/>NCS)

Ul

j
e: lakota sandsboneu

~
(2lODIOT)

gj "@

13
e:
u

Ul Burro canyon Ebrmation

)1
(2l7BRQl)

~

S
It:lrrison FolJl'a tion

(221MRSN)

Gray to black soft fissile shale,
mudstone, and sil tstone with
minor thin sandstone beds

Yellowisl>-brown to gray quartzi tic
sandstone and conglaneratic sandstone,
with interbedded gray to black car
bomceous shale. sane thin beds of
low grade coal. A coarse basal
conglanerate is present locally.

White, gray, and light brown sandstone
and conglanerate; interbedded with green
and purplish siltstone, shale, and
mudstone; thin beds of impure 1 imestone;
COREr bearing in Lisbon VallEy.
Slale predanimtes in upper one-half, with
sandstone and conglanerate precbminating
in lower one-hal f.

Brushy Basin MEmber (22lBRSN)--
varie~ted gray, pale green, and red-brown
bentoni tic mudstone and sil tstone; a f...,
lenses of distinctive green and red chert
and pebble conglaneritic sandstone.

Westwater GlJ¥on Member (22lWSRC)--
mostly yellowish and greenisl>-gray to pinkisl>
gray lenticular fine- to coarse-grained sand
stone. Sane interbedded greenisl>-gray or
grayisl>-red sandt shale and mudstone.

Recapture MEmber (22lRCPR)--
reddish-gray, white, and bnwn fine- to rnedilml
grained sandstone, interbedded reddisl>-gray
siltstone and mudstone.

salt wash MEmber (22lawS)-
white, light gray, grayisl>-orange or moderate
reddisl>-brown fine- to meditm-grained sandston
in thick discontinuous beds. Interbedded
greenish, gray, and reddisl>-gray siltsbone
and mudstone. Locally thin limestone beds
near tase.
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<}:-'Ologic llIl1ts

or other geologic units in tables 4, 5, 6, 8, 9, and 10.
williams (1964); Sandborn (1958); Wiegand (l981);

--------------,------------,--
'!hickness and areal extent

water-bearingl
characteristics

A:juifer
systan

------------------1'-----------,----;---
In Srenish Valley, deFOsits L"" to moderate permeability.
are as much as 360 feet thick. Yields small quantities of water
Otherwise, scattered deFOsits to shallo.; wclls in the San Juan
generally arE! not more than 100 River Valley.
feet thick.

Springs in the Al:ajo MoLU1tains
issue f ran this uni t. For
example, spring (D-33-23) 30DCC-Sl.

Present high on flanks of the
La Sal and Abaj 0 t-buntains.

Present only in the
La Sal Mountains

EXFOsed only
in the middl e of the
mOlU1tains.

'!hin rannants underlie hills
and ridges on the Sage Plain
east of l-bnticello. '!hicker
sections flank the Al:ajo Mountains
on the nor th and east sides.

Present on da.inthr""n 1 imb
between the Lisbon faul t. and La
Sal l-buntains; on the
flanks of the Al:aj 0
l-buntains; and capping t:,esas
in the scuthern rert of the area.
M3ximum thickness is 151) feet.

cap; mesas in Blanding area
and east of Monticello where
the lBkota sandstone is l~rocEd.

M3ximlJll thickness is 160
feet but averages 130 feet.
'!hins scutlward to a thin
amglanerate at the san
Juan River and to zerc at
the Utah-Arizona State line.

Forms a m!1f;picLDus slope bel""
the Burro carryon Fbrmation
or Dakota Sandstone. '!hickness
ranges fran 250 to 700 feet.

'Ihlckness of 18J feet near Bluff;
interf ingers and E!II"ntually
grades into the Brushy Basin
Member northeast of a nortlwest
trending line ressing between
Monticello and Blanding.

!'E ximun thickness is ~. 00 feet.
Grades into Sal t WaSh Manber
nor tlward f ran a line extending
f ran Blanding to COrtez.

Present on the "lye Plain and
nea r La sal. M9. xinlUTI thic kness
is 490 feet in central
port of area; thins scuteward
where up{:er rert is def ined as
the Recapture Manber.

Yields water only where fractured.

Very 1"" permeability. In the
l-bnticello area; retards
recharge fran rcecipitation.

Very 1"" to 1"" permeability.
Generally LU1ronfined, but in
places under conf ined conditions.
1he Dakota Sandstone is the
primary source of water near
H:mticello and La Sal. '!he
Burro carryon Fbrmation is the
primary source of water aroLU1d
Blanding and on the Sage Plain
east of Monticello.

Very 1"" permeability. It is
the ronf ining bed between the
D and M ajuifers.

Very 1"" to 1"" permeability. '!he
Bluff Sandstone Menber is the most
permeable urn t. '!his "'luifer is
ronfined scutheast of the Abajo
MoLU1tains, resul ting in flo.; ing
wells in the vicini ty of
Montez una Creek and Aneth.
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'nlble I.-Description of

Geol.ogi c uni t

fot>rrison Formation-Contimed
(22lMRSN)

Gere ral lithol09'1

Bluff sandstore Manrer (22IBLFF)
Light gray to light brcwn fin&- to medium
graired well-sorted qt.artz sandstore.

SUlIIlerville Fonration
(of fonner usage, now
designated Wanakah
Fonration)

Red, gray, green, and brcwn, thin evenly
redded sandy male, siltstone, male,
and mud3tone; and, in south, fine-graired
sandstone.

Entrada sandstone
(22IFNRD)

Moab Memrer-
white, medit.m-grained, well sorted sandstore

Slick Rock Memrer-
white, reddish, or yellcwish-orange f ire- to
medium-grained quartz sandstone. More
sil t:¥ in southern pirt of area.

Dewey Bridge Manrer-
reddish-brcwn earthy to sandy sil tstore,
with sane white sandstone.

Cannel Fonration 09.rk reddish-brcwn to grayish-red, even
thin-bedded sil t:¥ shale, sil tstore, and
gray to brcwn sil t:¥ sandstone.

Navajo Sandstone
(220NVJO)

White, gray, yellcwish-gray, or pale orange
fire- to medit.m-graired well-sorted quartz
sandstone.

('.

Gray, purplish-gray, or grayish-orange-red,
irregularly redded sandstore and sil tstore•
Sil t:¥ facies north of san Juan River; sandy
facies south of the san Juan River.
Interredded with the Navajo Sandstone.

Reddish-brcwn, buff, to grayish-orange
fine-grained, Well-cemented qt.artz sandstore

Kayenta Fonration
(231KYNr)

Wingate Sandstone
(231WNGr)

~ .~
~[f)

u ~ -
.~ E~
. .-i l-< §
fj&,gj

0..
:J §'

8I-f-"r-------------f------ _
~
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geologic unita-Q>ntinued

'Ihickness and areal extent

MaximlJ11 thickness is 300 feet near
Bl uff. 'Ihins nortlward to zero
at Blanding, and thins southward
to al:x>ut 20 feet at the Utah
Arizona State line.

Present <Nerlying the
Entrada sandstone. Irregular
thickness 60 to 200 feet. but
thin north of Monticello.

Present east of the canb
monocline and its extension
to the north, except where
eroded on Nokai to Bench and
in the Dry Valley area.
'Ihickness 60 to 550 feet;
average thickness 150 feet.

Present in western FSrt of area
underlying the Entrada sandstone.
'Ihickens to al:x>ut 100 feet in
the west, thins and grades
laterally northNard into the
Dewey Bridge Manber of the
Entrada sandstone.

Present east of the Comb rronocline
and its extension to the north.
Maximum thickness is 600 feet,
generally thins southeastward to
zero along a northeast trending
line just east of the southeast
corner of the county. Average
thickness 350 feet. Thickness of
170 feet in U.S. Geological Survey
test hole (0-32-24) 22ADB-l.

Average thickness 150 feet. 'Ihins
southeastward to near zero at
the southeastern corner of the
county.

Present east of the canb
morocl ine and its extension
to the north.
Thickness ranges fran 150 to
650 feet; average thickness
north of san Juan River is 300
feet. 'Ihickness in the central
p:lrt of the area south of the
san Juan River is al:x>ut 500
feet.

wa ter-bearingl
characteristics

Very laY permeability. It is the
conf ining bed between the M and
N cquifers.

Very laY to laY p;!rmeabil ity.
'Ihe Entrada sandstone is not
considered ~rt of the N cquifer
south of the san Juan River
(Cooley and others, 1969, table
3) • 'Ihe Kayenta Forma tion is a
I:8rtial conf ining lEd between
the Navajo and Wingate sandstones.
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Geal ogi c uni t

Clinle Fonnation
(23lQl1'L)

'Illbl.e I.-Description of

General litholoqr

Varicolored, red, reddish-brONn,
and orange-red siltstone intertedded with
lenses of red sarxlstone and shal e,
limestone-p!bble and ffiale-p!llet con
glanerate; with lenses of grit and qUHtz
p!bble conglanerate near base. Also,
tentoni tic mudstone, prechninately in the
lONer four menbers.

Upp!r menber&--lirry and tuffaceous mudstone,
shale, and sane shaly sandstone.

LONer menter&---varicolored, gray, brONn,
pale orange, greenish-yellow,
gray-oran~pink, or !Ele yellONish-green
calcareous, sandstone or rooglaneritic
sarxlstone with dlert and limestone
p!bbles; sane interbedded red,
purpl ish, andgray-greenm udstone •

.S: ItJenkopi Fonnation
~

'"E

0..ttler Formation
(undifferentiated)

(3 lOClL R)
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Upp!r !Erb--brONn and reddish-brONn,
even-tedded ffialy siltstone, thin
flag'!i sandstone and thick
massive teds oc sandstone.

LONer !Ert (Hoskinnini Menter)--intertedded
thin ccmoonly contorted teds of reddish
brONn, fine-grained sill¥ sandstone
and dark-reddiffi brONn ffialy siltstone.
Sane '!iPSlJn teds locally.

Generally, grayish-red to purple, reddish
orange micaceous arkosic sandstone, siltstone,
and conglanerate.

White Rim sandstone Menter--
White, gray, and buff mediun>- to coarse
grained qwrtzose sandstone.

De Clelly sandstone Menber (3lODQ.,L)-
Light brONn to pale reddish-brONn fine-grained
qwrtz sandstone.

Organ Rock 'l1:>ngue Menber--
Reddish-brONn even-bedded sil tstone with sane
thin-bedded, fine-grained sandstone.

<Edar Mesa sandstone Manber (3lOCDRM)-
YellONish-gray, reddish-orange, and reddish
brGJ'n fin~ to CXJarse-grained sandstone.
Thinner teds of dusky red sil tstone.
South of Blanding grades into eraporite, banded
gray-green and maroon '!ipsiferous sil tstone,
sill¥ Eilale, and friable sandstone.



geologic unite--())ntinlEd

'1l1ickness and areal extent

Forms a ronspiclDus slore tel""
the Wing>te sandstone. M'ixirnum
thickness is 1,400 feet; thins
nortl"ward.

water-bearinql
characteristics

Aquifer
system

Qlurch Rock Manber:--M'ixirnun thickness
is 400 feet.

ON1 Rock Manbe r:-- M'i xirnun thic kness
is 450 feet; averages
200 feet.

Very 1"" rermeability. It is
_______________-; the rnnfining ted teb<een the

N and P (or C) a:juifers.

Ore-bearing units yield large
quantities of water to uraniun

------------------1 mines in the La sal area.

R!trif ied Forest Man!Jer:-
'1l1ickness south of Moab atout
500 feet; thins to zero along
a northwest-trending line through
the roofl uence of the
Colorado and Green Rivers.

fo\lssback Membel:'"-'1l1ickness
averages 60 feet but can be
as mum as 150 feet where it
f lils mannels in underlying
surfa~.

fo\lnitor Butte Manbel:'"-Present
south of northwest-trending line
through fo\lnticello. M'iximun
thickness is 250 feet; average
thickness is 100-150 feet.

Shinarunp Man!Jer:--Present south
of a northwest-trerding line fran
north of Bluff to southeast corner
of area. M'iximun thickness is 225
feet; average thickness is 50 feet.

'1l1is formation and underlying fol:'"
mations da.n to the Riradox Member
of the Hermosa Formation
extOsed only in the area west of
a line exterding north along canb
morocl ine, except for an eroded
wirx:r:." resulting fran the breached
Liston anticline. M'iximun
thickness is 350 feet; thins
to zero east of canb monocline.

Locally may yield small amounts
of water.

Present only in norttwestern
[Brt of area.

'1l1ins norttward from 400 feet
to zero on a norttwest-trending
line through Blanding.

'1l1is arkosic facies is present in
western Coloracb arrl is differentiated
into the manber units souttwesb<ard
along a north-northwesb<ard-
trerding line through fo\lntioello.

H

~

§
'"

Very 1"" rermeability. '1l1e ""
--.---------------f P a:juifer generally exists north ____

of the san Juan River ard the
C a:juifer generally exists south
of the san Juan River. Local
fl"" Sjstans under water-table
rnnditions exist in the P a:juifer _
west of canb morocline. H

~

~
u-

'!luns norttward from 650 feet
to 250 feet near the !\I:aj 0
M:>untains.

'1l1ino radially oub<ard from
1,200 feet in an area northwest
of the Abaj 0 Mountains
to atout 100 feet I::efore it
grades into other facies.

'1l1is and all undel:'"lying
formations rontain saline to
briry water.
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Table I.-Description of

Geol ogic uni t Gereral lithology

Halgaito 'Ibngue r-enber (310HU;T)
Reddish-brwn thin-bedded shaly siltstone and
very fine-grained sil t:¥ sandstore; sane dis
seninated nodules and beds of '1fp3un; a few
thin lenticular beds of purplish-gray non
fossilerous limestone near base.

CUtler Formation--ContinLEd
fij
.~

'"fij "

~ S
'"1-1-------------+-------------------

Ri co Fonna tion
(3l0RICD)

Gray thin- to thick-bedded fossiliferous,
chert:¥ limestore; reddish-brwn or
greenish-gray fine- to mediun.-grained
sandstore; reddish brwn, gray-green, or
pale red-purple micaceous or rartly
'1fp3iferous sil tstore.

Hermosa Formation
(324HRMS)

UPFer menber---BILE to gray thin
to thick-bedded fossiliferous
limestofe; gray fine-grained,
micaceous sandstone and
sil tstone; gray arkose and conglanerate.

Paradox Manber (324PRDX)--uPp3r unit:
buff arkosic granulite, greenish-gray
sandy sil tstore; interbedded black shal e,
dark-gray sil tstone, '1fp3 un and
dolanite.

Middle uni t:--sal t, '1fpsun, anhydrite, black
shale, gray sandstone, and limestone.

Lwer unit:--similiar to UPp3r unit.

Unnamed manber---Limestore with interbedded
light to dark gray sil t:¥ shale.

~..,

; &i'~ Molas Fonna tion

~~.~
Vauegated to reddish-brwn siltstone, red
sil t:¥ shal e, cal ca reous sandstore; sane
gray to reddish-brwn thin bedded limestone.

~.~ ~
Iled.rall (Leaar ille) Limestone

(33OLIIIL)

"8;0
~.n6

?
Ouray Lirnestore

(341aJRY)

~ Elbert Fonna tion
~

~
·rl

~ lJeJonian

~ (undiv ided)

UPFer p3.rt:--tan, brwn, gray, or pink cherty
massive dolanite; thin beds of Iimestore.
Lwer p3.rt--light-colored, sanetirnes oolitic,
dense 1 imestore.

Light gray to tan, dense, often 001 itic
1 imestone; sane green ehale t:ar tings.

sandy, thin-bedded dolanite; with streaks of
gray-green and red sandy .shale.

UPFer uni t:--sandstore, grading to dolanite
to west and nortlwest.

Lwer unit (34lANTH)--Knwn as the
Aneth Formation in the oil industry.
tark brwn to black argillaceous
and calcareous shale.
Sanetimes anl¥dritric and glauconitic.

Muav Limestone Massive limestone with green shale locally.

Bright Angel Slale Interbedded fine-grained sa.ndstone and
sil tstone: green, red, and gray shale;
and limestone and dolanite.

'lap3ats sandstone sandstone

Undifferentia ted Schist, gneiss, and granite.

l'lhe ranges of penneabilit:¥ are defined as fo11ws (Hood and El'ltteroon, 1984, p.6):

Range Fermeabilit:¥, in feet per day
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Very lw
Lw
Moderate
High
Very high

Less than 0.5
0.5 to 5
5 to 50

50 to 500
More than 500



CJ!Qloqic 1llil:8-<l:>ntinued

Thickness and areal extent

Thickness 175 to 4!O feet,
thins nor Westward.

Thickness about 300 feet.

r-toximun thickness is 1,000
feet.

Thickness car<nonly 500 to 2,500
feet; thickens to the northeast.
Thickness as mud! as 11,000 feet
in sal t intrusives.

This mE!llber and underlying formations
are not exposed in area.

Q:mbined thickness of these two
un; ts is 100 to 300 feet.

300 to 500 feet thick

Thickness about 100 feet.

100 to 300 feet thick

50 to 100 feet thick

a to 200 feet thick

Q:mbined thickness 200 to 1,000
feet.

water-bearingl
characteristics

Very low penreability. The P
aquifer qenerally exists north
of the san Juan River and the
C aquifer qenerally exists
south of the San Juan River.
Water-table conditions exist
in the P aquifer ~st of
Ccrnb rronocline.

This and all underlying
fOl:"r.-l3tions contain saline to
nri:iY water.

Jlquifer
systE!ll
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".Dlble 2.-strEBDflar characteristics at active surfaOEMfater stations

[Fran u.s. Geological Survey (19ffi.a, 1981b, 1982a, and 1982b]

Discharge
(cubic feet ~r seoond)

station name and nunber
(plate 1)

M:>ntez una Creek at golf oourse,
at Monti~llo, utah (09378200)

Recapture Creek near Blanding,
Utah (09378530)

Cbttorwood Wash near Blanding,
Utah (09378700)

McElmo Creek near Cbloraoo-Utah
State line (09372000) (1.5
miles east of the State 1 ine)

Chinle Creek near Mexican Water,
Arizona (09379200) (6 miles
south of the State line)

san Juan River at Fbur Cbrners,
Coloracb (09371010) (1 mile
east of the Fbur Cbrners)

Period of
recx>rd

(water years)

1979-81

1965-ffi.

1964-81

1951-ffi.

1964-00

1977-00

Avera~

1.29

8.26

45.6

21.7

NAI

Maximun

259

142

20,500

3,040

9,800

16,900

Minimun

No flow

No flCM

No flCM

AlIOOst
zero

No flCM

110

san Juan River near Bluff, Utah
(09379500) (at Mexican Hat)

1914-ffi. 2,532 70,000 No flCM

INA, Not available dIE to short ~riod of record.
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'.Dible 3 .-Misoel.laneous measurE!lllellts of streamflO11f and sp!Ci.fic
mn<l1ct:anoe during mse flow, 1982-83

Draina~ resin and lOal tion of measuranent
(plate 1)

Indian Creek drainage:
Indian Creek, 3.6 mile upstream fran State Higbiay
211, section 4, T.33 S., R.22 E.

Indian Creek, along state HigtMay 211,
section 7, T.32 S., R.22 E.

North Cottorwood Creek drainage:
North Cbttorwood Creek, 1,000 feet upstream fran
Hop creek, section 8, T.33 S., R.21 E.

Hop creek, just up:3tream fran oonfluence with
North Cottorwood creek, section 8, T.33 S.,
R.21 E.

COttorwood Wash drainage:
Cbttorwood Wash, Cbwnstream f ran Posey carwon,
section 13, T.35 S., R.20 E.

Cottorwood wash, upstream fran Allen carwon,
section 31, T.35 S., R.21 E.

Allen carwon, just up:3tream fran oonfluence
with CottoIWood Wash, section 31, T.35 S.,
R.21 E.

Cottorwood Wash, upstream of road crossing,
section 17, T.36 S., R.21 E.

Cottorwood Wash, 50 ft Cbwnstream fran gaging
station (09378700) at State Higlway 95,
section 23, T.37 S., R.21 E.

M:mtez una creek drainage:
Vega Creek at u. S. Higbiay 666, section 27,

T.33 S., R.24 E.
U~r Montezuna Creek at ~1f murse, f.t:>ntice110

(gage reading at gaging station 09378200),
section 36, T.33 S., R.23 E.

Montezuna Creek, 1/4 mile atx:we Verdure Creek,
section 27, T.34 S., R.24 E.
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FlQol
(cubic

feet per
seoond)

2.56

2.78

1.24

.65

.32

.13

.~

1.44

.68

.05

1.37

5.19

S~cific

oonductance
(microsi. anans
per amtimeter
at 25oceJ.sius)

275

330

470

445

740

890

500

650

660

1,270

405

800



1llb1.e 3 .-MisreJ lanaous measursoents of streamflow and specific
conductance mring tBse flow, 1982-8J--Q>ntinued

Draina~ tasin and location of measuranent
(plate 1)

l>k>ntez una Creek drainage--COntimEd:
Verdure Creek, upstream fran u.s. Hig1'lolay
163, section 26, T.34 S., R.23 E.
Verdure Creek, 400 feet upstream fran

p(Merline crossing, section 31, T.34 S.,
R. 24 E.

Verdure Creek, at county- road crossing
above loDntez una Creek, section 34,
T.34 S., R.24 E.

Montez una Creek, 50 feet awe raJ. ton Ranch
irrig:;t.tion diversion at Horsehead Qll'¥on,
section 2, T.36 S., R.24 E.

LCMer l>k>ntezuna Creek, te1CM irrigated fields at
Coal Bed G:il'¥on, section 35, T.36 S., R.24 E.
(creekted dried up aoout 6 miles cXMnstream of
last the measuranent site)

McElmo Creek draina~:

McElmo Creek, near C01oracb-Utah State line
(g:;t.ge reading at gaging station 09372000)

Yel1CMjacket Creek, al:::xNe cx:mflLEnce with
McElmo Creek, just east of the Colorado-Utah
State line

McElmo Creek, 2,500 feet awe Utah Hig1'lolay
262 near Aneth, section 16, T.41 S., R.25 E.
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FlCM
(cubic

feet per
second)

0.85

1.01

.97

6.03

3.10

76.2

12.0

90.3

~cific

conductance
(microsianans
per centimeter
at 250 ce1sius)

325

550

495

8ED

1,120

2,200

1,290

2,120
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'nlble 4.-<baoical analyses of water

Location: See figure 2 and text for description of data-site nunbering system.
Geologic unit: See table 1 for explanation of rode which test descrites the interval at which the well is oFen or the formation f ran which the
Discharge: E, estimated.
AgenCj analyzing sample: 520, U.S. Soil Conservation service; 1008, U.S. Burmu of Indian Affairs; 1028, U.S. Geological Survey; 5052, l\Yaning

laboratory ; 9901, utah State Universi ty Laboratory. For analyses t¥ other than the U.S. Geological Survey, the nllllter of significant
the nunber of significant figures may not ronform to later standards of the Geological Survey.

Sample source: 1, unsFecified discharge at well head; 8, holding tank; 12, So1ab; 27, faucet near well; 28, faucet away from well; 31, discharge
Sampling corrlition: 3, So1abbing; 4, natural flow; 8, punping; 15, bail ing.

centimeter at 250 Celsius; r<;/L, milligrillls eer liter.Units: GPM, g:>llons Fer minute; DEGo C, degrees Celsius; ~S/CM, microsiemens Fer

SJDIUM+
SPE- SILICA, MKiNE- IDTAFr IDTAFr N..KJlr-

DIS- CIPlC DI&- CALCIUM SIDM, SJDIUM, SIUM, SIUM L INITY
GID- IlI\'lE QlAJ{;E am- SOLVED DI&- DI&- DI&- DI&- DI&- LAB

L(X;IC OF INSTAA- 'lEMFER- aJCl'- HJ (r<;/L 3LVED 3LVED 3LVED 3LVED 3LVED (r<;/L
LOCATION UNIT SAMH..E T!\NEnJS A'IURE !\NCE AS (/>lVL (/>lVL (/>lVL (/>lVL (/>lVL AS

(GPM) (DEGo C) (~S/CM) (UNITS) S102 ) AS CA) AS K;) AS NA) AS K) AS NA) CA<D:J )

(D-26-21) 35CAC-Sl 231KYNT 7&-06-11 5 18.0 1540 8.2 9.6 71 51 140 9.9
35DD&-Sl 231KYNT 7 &-06-11 .3 20.0 510 7.9 .8 76 18 21 5.9

(D-27-19) 21BDC-Sl 220NJJO 65-05-18 7.0 195 7.6 6.9 26 7.5 1.1
220NJJO 67-10-24 1.0 197 7.5 8.1 24 8.5 1.9 1.4

(D-27-23)17A -81 221MRSN 33-10-22 00 20 15
31lBC-Sl 221MRSN 82-10-24 1.6 12.0 1140 8.2 9.7 45 77 62 6.4 391

(D-27-24) 19C -Sl 200r-tlCS 33-10-22 166 31 27

(D-2&-21) 16BC&- 1 220GLNC 651-0 &-14 8.3 5.0 27 20 20 4.0 135
220GLNC 82-0 &-21 2.9 15.5 245 8.3 8.6 23 17 3.5 1.7 124

(D-2&-22) lCM- 1 221ENRD 651-0 &-14 21.0 8.2 14 31 15 00 17
221ENRD 751-04-04 630 11 51 29 36 4.0 171

lCA&-Sl 221ENRD 33-10-28 20 15.0 54 36 31

221ENRD 77-12-14 7.2 10 46 32 39 4.0 172
(D-2 &-23) 3AD -Sl 221s..ws 50-06-28 50 14.5 647 8.3 12 38 59 10 4.6

3lJ\BC- 1 231WffiT 83-04-18 6.3 14.5 750 8.7 8.8 13 19 110 6.0 214
36lBA-Sl 217BRCN 33-10-25 109 30 23

217BRrn 81-04-15 7.8 13 92 22 35 2.0 197

(D-2 &-26) 3ODDD-SI 221ENRD 60-10-05 5.0 15.0 315 8.3 10 40 18 3.7 1.9
221ENRD 62-05-02 11.0 325 7.9 7.1
221ENRD 62-10-10 2.0 14.5 332 7.9 8.4

T(D-251-19) 36BBC-81 310RI<D 70-04-07 <.1 10.0 1020 7.8 8.3 30 18 162 5.4

(D-251-23) 4CBA- 1 220NJJO 64-01-15 760 7.5 11 66 39 35 4.4
20CAlr 1 220NJJO 83-04-17 7.5 13.0 790 7.4 9.0 67 59 8.6 3.7 234

(D-251-24) 10MB- 1 l11ALVM 61-03-30 10.5 581 7.6 21 82 14 27 1.1
11lALVM 62-10-10 572 7.5 25

(D-30-19) 12AC&-Sl 310CmM 651-05-20 E.l 13.5 3250 8.1 14 43 156 504 10
14AJ\B-81 310RI<D 70-04-07 13 10.5 571 7.6 9.2 59 21 39 3.6
15ADC-Sl 310RI<D 70-04-08 5.0 10.5 405 7.7 7.7 46 17 19 2.8

22ADD-81 310CDRM 70-03-05 El.O 9.0 404 7.4 5.6 58 11 12 3.4
25COC-Sl 310CDRM 6 &-05-02 ElO 15.0 475 7.8 8.0 68 18 12 1.5
26CBC-81 310RI<D 6 &-05-02 E2.0 16.0 439 7.7 4.6 63 18 7.8 2.0
27CDD-Sl 310CDRM 6 &-07-17 .1 21.5 571 7.7 9.5 90 20 6.6 3.5
31CDD-Sl ll1ALVM 651-051-04 ElO 13.5 611 8.0 14 71 34 15 3.6

T(D-30-19) 34CAe-Sl 310CDRM 6 &-10-09 E.l 13.0 101 7.4 1.6 18 2.9 .7 1.0
(D-30-20) 20ACA- 1 310CDRM 6&-10-09 44 15.0 1490 8.0 16 88 73 162 1.6

20Ill\C- 1 310CDRM 6 &-05-02 Eli 0 14.0 1300 7.9 17 36 92 150 3.4
30CBA- 1 310CDRM 6&-05-02 15.0 524 7.9 8.4 71 22 19 1.6

(D-30-23) 3BAC- 1 220NJJO 83-03-11 6.8 13.0 400 8.0 8.4 28 35 3.3 2.3 211

(D-30-24)12Il1\B- 1 310ClLR 83-04-18 12.0 730 7.6 16 62 30 42 1.9 232
2280D- 1 231wl-GT 00-04-21 8.0 23 17
22CAlr 1 231Wl-GT 00-04-21 8.0 32 20
27CBlY- 1 231Wl-GT 551-05-04 500 7.8 12 II II 93
32CCD- 1 220NJJO 82-07-15 3.0 14.0 500 8.8 9.6 2.9 2.6 140 1.9 274

(D-31-19) 3BDA-Sl 310CDRM 70-12-02 E300 12.0 450 8.1 6.0 73 9.4 4.9 1.9
4ADC-81 310CDRM 6&-05-20 <.1 13.5

(D-31-20) 6ADA-Sl 310CDRM 6 &-05-02 E2.5 14.5 640 7.8 6.8 48 43 29 3.9
(D-31-23) 32BBD- 1 220GLNC 83-04-16 2.5 1l.5 305 8.1 9.3 31 18 4.7 1.9 141
(D-32-23) 24CCC-Sl 217BRCN 33-10-28 2.0 8.5 62 20 28

(D-32-24) 22AlB- 1 231Wl-GT 83-06-12 1l.0 16.0 1220 8.6 5.8 7.9 3.5 200 6.7 495
(D-33-22) 2500&-Sl 112CLVM 751-06-01 130 8.4 18 21 2.0 4.0 >1 66
(D-33-23) 300cC-Sl 112CLVM 751-06-01 260 8.3 18 45 5.0 1.0 >1 131

360M- 2 220JRSC 00-07-10 645 8.2 13 75 25 55 6.0 287
36Il1\D- 1 210DKlT 55-05-10 29 10.5 669 7.5 10 50 12 90 2.9,

210DKlT 55-05-11 27 10.5 612 7.4 10 56 13 64 3.1
(D-33-24) 19I11\D- 1 220NJJO 55-11-22 20.0 576 8.6 15 47 18 54

220NJJO 55-11-22 600 8.5 15 45 17 63
220NJJO 55-11-22 50 20.0 451 8.4 28 19 19 54
221ENRD 55-11-30 40 15.5 1260 8.8 21 6.2 5.6 301 5.1

210DKlT 55-12-10 570 7.8 14 50 14 57
210DKlT 55-·12-10 496 8.4 15 32 13 58
220JRSC 56-10-01 550 7.7
220JRSC 56-10-02 543 7.8

220JRSC 56-10-02 546 8.2
220JRSC 56-10-02 554 8.0
220JRSC 56-10-03 546 8.0
220JRSC 56-10-03 548 7.6
220JRSC 56-10-04 547 7.7
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samples frem water wells aIV:I springs

spring flO<ls.

DepulJnent of Agriculture; 5049, Utah Department of Agriculture; 9749, Utah State Health Laooratory; 98lll, private
figures may not conform to standards of the Geological Survey. For analyses ty the Geological Survey prior to 1971,

pipe; 33, tailer.

--------~..
Nl'IRo- 8CLlDS, SCLlDS,

OJLo- FLU(}- GEN, RESlUJE SUM OF HARD- SODIUM PGENCY
BleAR- SULFATE RIDE, RIDE, NI'IRA'IE AT 100 illJSTI- HARD- NESS, AD- ANl'r- SAM-
BONATE eAR- DIS- DIS- DIS- DIS- DU;. C 'IUENTS, NESS !'OleAR- SORP- LYl IN:; FLIN:;
(f.K1L BONATE SOLVED SOLVED SOLVED SOWED DIS- DIS- (r<VL BONATE TION SAMFLE SAMFLE CDNDI-
AS (MS/L (MS/L (MS/L (MS/L (MS/L SCLVED SCLVED AS (1-[;/1. RATIO (mlE SClJRCE TION

Hill] ) AS ill]) AS 804) AS CL) AS F) AS NO)) (r<VL) (f.K1L) CAill] ) CACO]) 1VM3ER)

270 58 250 .4 5.3 fE8 300 5052
100 45 20 .3 2.4 282 190 5052
104 0 6.0 2.9 3.4 112 105 96 11 .0
106 0 6.8 4.9 .1 4.9 108 113 95 8 .1 1028
294 0 66 4.0 .09 330 282 41 1028

100 14 629 429 38 1.3 1028
252 0 361 13 <.10 722 542 335 1028

9.0 42 .4 .00 231 150 15 .7 5049
6.0 4.7 139 127 3 .1 1028 31 8

151 10 .00 452 138 3.0 5049 28
208 0 108 39 .2 .89 376 382 247 76 1.0 9749
188 16 112 37 .0 .40 442 379 283 102 .8 1028

209 0 104 40 .2 .58 367 379 247 76 1.1 9001
351 7 28 24 .4 5.3 362 361 338 39 .2 1028

61 66 .3 413 111 0 4.6 1028 31 8
270 0 191 17 1.2 504 396 175 .5 1028
240 0 181 16 .2 1.3 506 481 320 123 .9 9749

190 4 16 3.0 .1 .09 182 190 174 12 .1 1028 28
195 0 23 .5 174 169 9 .2 1028
203 0 13 4.5 173 168 1 .3 1028 28
251 0 57 170 .5 1.3 583 576 149 0 5.9 1028

221 0 152 35 .4 27 479 325 143 .9 9749 28
190 13 .1 491 410 176 .2 1028 31 8

308 0 51 4.5 .2 8.4 358 361 262 9 .8 1028
312 153 46 5.5 339 257 1 .7 1028
662 a 639 474 1.2 2.0 2100 2170 750 207 8.1 1028
338 0 25 16 .3 .22 337 340 234 0 1.1 1028
253 0 13 5.8 .1 1.0 236 236 1fE 0 .6 1028

208 0 38 10 .3 .00 237 240 190 19 .4 1028
294 0 18 6.2 .2 .30 279 277 244 3 .3 1028
276 0 13 4.1 .2 1.2 257 250 231 4 .2 1028
362 0 18 6.2 .10 334 332 307 10 .2 1028
414 0 8.8 10 .1 .10 365 361 317 0 .4 1028

60 0 3.8 1.6 .1 1.3 54 61 57 8 .0 1028
536 0 223 128 .9 .31 926 957 520 00 3.2 1028
496 0 214 122 1.1 .49 ffi7 800 469 6.7 3.0 1028
322 0 17 9.3 .3 .22 305 307 268 4 .5 1028

6.3 12 .2 222 214 3 .1 1028 31

110 18 .6 420 278 46 1.1 1028 4
183 0 .0 350 126 0 9001
129 0 .0 400 160 54 9001
278 0 18 20 .2 1.0 303 73 0 4.7 1028

23 16 361 18 0 15 1028 31 4

282 12 3.2 .2 .22 250 250 221 0 .1 1028
1028

336 0 52 21 .4 .31 300 369 297 20 .7 1028
20 6.6 <.1 176 152 11 .2 1028 31 8

234 0 ffi 12 .0 .40 324 237 45 .8 1028

150 12 1.5 765 34 0 23 1028 12 3
76 2 7.0 1.0 .01 98 62 9001

160 0 6.0 3.0 .04 164 132 9001
350 0 53 13 .2 1.3 382 414 290 3 1.5 9749
313 0 101 6.0 .4 419 426 174 0 3.1 1028

263 0 109 5.0 .0 .09 3ffi 390 193 0 2.1 1028
276 18 49 .5 .62 367 191 0 1028
279 20 48 6.0 .22 336 182 0 1028
199 14 46 5.5 .31 283 126 0 1028
500 00 130 7.5 1.5 .49 816 001 39 0 22 1028

256 0 00 8.5 .09 349 183 0 1028
181 9 81 8.0 .00 308 133 0 1028
248 0 7.0 100 0 1028
246 0 7.0 100 0 1028

248 0 7.0 100 0 1028
248 0 7.0 178 a 1028
250 0 7.0 100 0 1028
248 0 7.5 182 0 1028
250 0 7.0 182 U 1028
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'DIble 4.-Qlemical analyses of water

WO\TION

29BOI>-Sl
3000&- 1

30DDC- 1

31AB&- 1

3lAQl- 1

31BCC- 1
31Bffi- 1

(I>-34-21) 27CCI>-Sl
(I>-34-22)28CAA- 1
(I>-34-23) lIlA[)- 1

(I>-34-26)30BCC- 1
(D-34-26)30CQl- 1

(I>-35-23) 9CBI>-Sl

(I>-35-24) 2200I>- 1
(D-36-21)27AAB- 1
(I>-36-22) 12CCI>- 1

26CBC- 2
27D1\D- 2
35BBA- 1

(I>-36-24) 14001<- 1
(I>-36-26) 7BAC- 1
(I>-37-21) 10BA - 1
(I>-37-22) 10ffiI>- 1

100D&- 1

22BBC- 1
22CQl- 1
28lB&- 1
330DA- 1

(D-37-24) 24CB&- 1

25BBI>- 1
(D-37-25) 19BOD- 1

320\[}- 1
(I>-3 &-22) 23AQl- 1
(I>-3 &-25) 7CBA- 1

27CQl- 1
33BOC- 1
35BO - 1

(I>-3 &-26 ) 2 8I\CI>- 1

(I>-3'.l-22) 17BA&- 1
17CBI>- I
19BBI>- 1

(D-3'.l-23) lDOD- 1

(I>-3'.l-24) 13Il11C
(I>-3 '.l-25) 5AO\-

5ACk- 2

30BBC- 1
(I>-3'.l-26) 20MC-Sl

21Bffi- 1

GEO
LWIC

UNIT

220JRSC
2100KJT
2100KJT
2100KJT
200MS'lC

210DKJT
220JRSC
200MSlC
210Dl'DT
210Dl'DT

210DKJT
210DKJT
210Dl'DT
210DKJT
210DKJT

210DKJT
210Dl'DT
210DKJT
2100KJT

210Dl'DT
210DKJT
l11ALVM
220JRSC
210DKJT

210DKJT
l11ALVM
l11ALVM
l11ALVM

l11ALVM
l11ALVM
l11ALVM
217BRCN

220GLNC
221&K1S
220NJJO
217BRCN
217BRCN
217BRCN

220JRSC
200MSlC
22HLWS

217BRCN

217BRCN
200MSlC
220GLNC
220GLNC
221MRSN
221ENRD

220JRSC
221ENRD
220JRSC
220JRSC
221ENRD

220JRSC

220JRSC

220JRSC
220JRSC
220JRSC
221MRSN

221BLFF
221rnRD
221rnRD
221rnRD

221rnRD
221rnRD
220GLNC
220GLNC
220GLNC

22HNRD
210DKJT
221BR.'B
221WSRC

IlII'IE
OF

SAMH>E

56-1Q-04
56-10-04
56-1Q-04
56-10-05
56-1Q-05

56-10-05
56-1Q-ll
56-10-12
55-06-16
55-07-13

55··04-07
55-07-15
55-07-17
57-10-24
63-1Q-16

55-06-13
55-06-16
55-05-15
55-05-16

55-0 &-05
55-08-05
fQ-I0-21
77-12-19
54-04-22

77-12-14
57-10-24
58-1Q-09
5'.l-10-21

6Q-IQ-06
61-03-30
80-12-08
7'.l-06-01

82-07-20
50-06-24
82-0&-22
ffl-03-11
ffl-0&-22
ffl-06-16

82-07-20
fQ-I0-28
50-06-24
81-07-0"1
fQ-Ol-11
55-06-21

82-1Q-20
fQ-I0-28
82-11-25
82-0'.l-21
54-0&-10
82-06-11

82-06-11
54-0&-10
82-1Q-27
80-05-31
54-06-16

82-06-09
6'.l-0 &-06
82-06-10
6 '.l-O &-07
82-06-09

fQ-0~'21

82-0'.l-18
82-06-13
fQ-04-29
82-05-08

60-0&-03
52-07-19
52-07-31
53-0&-12

54-06-16
6'.l-0 &-06
52-07-19
52-07-31
53-0 &-12

56-05-10
5'.l-05-01
63-06-14
63-06-25

DIS
QlAR;E

INS~

TANECUS
(GPM)

14
60

220
200
125
125

24
15

50

22
40
13

10
15
38

8.1
10

130

217

75

15

ffl
72

28
19

15

47
28
15
10

1.5

30
E230

15
1'500

150
El.O

El2

TEMffi~

A'IURE
(DEGo C)

10.0

12.5
13.5

13 .5
13.5

13 .~,

11.0

11.0
11.0
6.0

11.5
6.:,

15.0
13.5
16.5
13 .0
13.0
13.0

15.0
22.0

8.5

24.0
23.0
24.5

17.0

16.0

18.5

19.5
17.2
15.5
17.8
18.0

18.0
18.0
19.0
17.0
18.0

14.0

16.5

21.0

SPE)
CIFIC
CDN
DUC!'
ANCE
(~1VCM)

552
547
543
543
544

546
549
550
990

1430

672
675
665
677
6lE

654
644
467
462

474
466
470

881

552
649
857

750
793

181

810
1250

510
510

2890
910

710
1281
1990

4450
425
3lE
395
620
550

720
781

1240
360
648

770

1550

560

lEO
370
400
460

1200

598
743
740
769

002

1290
1270
1200

616
1650
2040
1450

74

ill

(UNITS)

7.6
7.8
7.7
7.8
7.7

7.8
7.4
7.4
7.3
7.5

7.9
7.4
7.3
7.2
7.1

7.6
7.1
7.7
7.5

7.5
7.5
7.2
7.6

7.3
7.2
7.5
7.3

7.8
7.6
8.0
8.3

7.5
7.7
9.2
7.6
6.7
7.4

7.6
8.1
7.4
7.9
8.1

4.6
8.1
7.9
8.0

7.5

7.9

8.5
7.6

8.0
8.5
8.4
8.2
8.2

7.6
7.8
8.0
8.6
9.2

7.9
8.0

8.0

7.8
8.2

8.3

7.5
8.1
7.5
8.7

SILICA,
DI&
SOLVED
(M:;/L
AS

SI02 )

9.1

8.6

23
10

15
10
10

8.4
8.5

10
10
11
11

12
12
12
13

10
14
15
13

14
14
12
12

12
13
11
15
16
15

11
12
13
12
11
6.0

12
12
16

9.3

9.1

10

8.9
9.0
7.5
9.2
8.8

8.5
18
15
13

8.6

12
9.0

II
10

10
9.3

13
11

13
8.1
7.8

18

CALCIUM
DI&
a:LVED
(miL

AS CAl

50

51

130
121

61
61
58
55

60
57
15
15

15
15
72
46
6.0

113
73
93

114

103
107
100

22

49
77
1.4

56
530
100

34
7.0

116
78
81

Iffi

520
42
44
30
19
19

14
15
18
50
5.8

4.9
16
II
21
6.8

9.7
28
19
5.2
1.2

40
22
18
15

13
20
28
21
12

30
98

117
13

MJlGNEl
SIUM,
DI&

sa..vED
(miL

AS K;)

14

13

27
32

15
13
16
20

16
17
5.4
5.0

4.1
3.8
8.5
9.0
3.7

32
24
24
38

33
35
35
3.0

37
53

.2
15

120
24

17
3.0

114
23
22
32

481
18
18
13
7.6

10

7.2
4.8
8.4
8.0
3.4

1.9
2.6
3.3
3.3
2.6

4.1
18
13
1.3

.2

15
12

9.4
8.4

8.2
7.8

10
5.2
4.9

20
134
48

.0

ffiDIUM,
DI&

SCLVED
(~I4!L

AS NA)

56

56

62
165

68
66

66

66
64
ffi
lE

ffl
ffl
22
36

156

37

18
18
47
10

58
128
130

31
110

56

93
290
179
100

94

170
24
6.6

34
103

ffi

120
161
220

122

170
181
350
110
130

170
24
55

120
281

55
138

152

145
150
264

271

IOTA&
SIUM,
DI&

SCLVED
(miL

AS K)

2.6

2.6

1.2
9.7

3.2
3.2

2.8

3.5
3.3
2.1
2.5

2.1
2.1
1.1
2.0
9.0

4.0

.9
1.2
4.0
1.0

7.9
6.4
1.1
1.3
5.4
1.8

4.3
4.5

10
3.0
3.0

4.5
3.4
3.2
2.7

21
20

17
15
22

3.9

8.4
19
16
18
9.7

13
2.9
3.5
1.1
1.9

24
21

23

11
27
17

21

ffiDIUM+
IOTA&

SIUM
DI&

SCLVED
(miL

AS NA)

70

75

60
18
22

7fJl

19

147

294

81
122
311
353

ALKk-
LINITY

LAB
(M:;/L
AS

CACD3)

230
198

274

179
fQ

344

230
llfi
150
239

2fJl
502

200
241

22
207
193
181

235

291

320

353

617

253

344
163
203
220
490
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samples frau water wells and spcin<jl>-Qmtinued

._---------------_._---
NI1Rer SCLIDS, SCLIDS,

OiLer <1.00- GEN, RESIWE &1M OF' HARD- 3JDIUM K,ENCY
B1CIIR- SULf'A'IE RIDE, RIDE, N1'lRA'IE AT 100 OlNSf1- HARD- NESS, A!}- ANi'r SI\~

BOOA'IE CIIR- DIS- D1S- D1S- D1S- D&;. C 'IUEN'IS, lmiS tonICI\R- 3JRP- LYZ m:; 1Lm:;
(l-IVI, Bcw,'IE SOLVED SOlNED SOLVED SOLVED DIS- DIS- (l-IVL BONA'IE TION SAMILE SAMILE <DNDI-
AS {!'GIL {!'GIL (!'GIL (!'GIL (!'GIL mNEIJ SCLVED AS (!'GIL RATIO ((DDE saJRCE T10N

H<Dj ) AS <Dj} AS 504) AS CL) AS F) AS NOj} (l-IVL) (l-IVL) 0\<Dj ) 0\<Dj ) RlM3ER)

248 0 91 5.2 .0 .49 340 351 183 0 1.9 1028
248 0 6.0 182 0 1028
248 0 6.0 182 0 1028
246 0 6.0 100 0 1028
248 0 8.0 182 0 1028

248 0 90 6.4 .0 341 350 181 0 1.9 1028
251 0 90 7.0 .00 100 0 1028
243 0 92 7.0 .22 175 0
398 0 177 24 .2 24 681 664 436 110 1.3 1028
474 0 358 36 1.1 964 963 434 45 3.6 1028

257 131 10 .00 425 208 0 1028
260 136 10 .22 434 431 214 1 2.1 1028 31
252 129 10 .22 415 416 206 0 2.1 1028 31
240 158 8.0 .22 444 211 14 2.3 1028
211 179 8.0 .2 .62 453 453 220 47 2.0 1028

244 0 135 16 .1 .09 469 427 216 16 2.0 1028
243 0 135 7.5 .2 .22 412 414 212 13 2.0 1028
217 0 62 5.0 .2 2.0 289 294 60 0 5.0 1028
214 0 62 5.0 .3 .09 286 292 58 0 5.0 1028

218 0 64 4.0 .49 292 54 0 5.1 1028
218 0 63 4.0 .22 290 53 0 5.1 1028

28 5.2 2& 215 0 .7 1028
242 0 22 .0 .8 2.0 215 251 152 0 1.3 9001
483 0 35 14 520 485 30 0 13 9749

334 0 176 34 .3 9.3 563 582 414 140 .8 9001
412 0 56 9.0 3.8 443 281 0 1.6 1028 8
317 0 ffi 14 1.9 408 331 71 .4 1028 8
336 0 172 24 1.3 549 441 165 .5 1028 8

276 165 20 .2 3.3 498 494 393 167 .4 1028 8
308 160 20 .3 3.5 525 510 411 158 .4 1028 8
218 170 96 1.8 596 573 394 215 1.1 9749
100 10 4 .05 116 70 9811

72 6.4 449 275 0 1.6 1028 27 8
378 353 27 .2 .22 848 844 411 101 2.8 1028

45 2.0 .1 329 4 0 28 1028 31 8
58 21 .6 309 202 17 1.0 1028 31 8

1700 85 2660 1810 1700 1.1 1028 27 8
160 53 0.5 554 350 110 1.4 1028 27 8

45 11 388 155 0 3.3 1028 31
63 84 1.2 767 30 0 24 1028 27

48l 631 91 .4 1.9 1550 1400 758 364 1028
244 277 22 .5 .89 644 637 289 89 2.6 9749
294 262 23 .5 658 640 290 49 2.5 9749

2155 49 .8 .49 3915 596 9749

3185 213 20.4 4890 9001
35 1.3 .3 260 179 0 .8 1028 27
26 .8 .2 227 184 0 .2 1028 27 8
29 1.7 .2 235 128 0 1.3 1028 27 8

272 12 51 15 360 79 0 5.2 9901 4
52 13 .7 351 89 0 4.1 1028 31 4

51 16 .6 410 65 0 6.7 1028 31 4
357 10 00 26 510 488 57 0 9.6 9901 4

68 160 .7 700 00 0 11 1028 31 8
230 0 29 4.0 .2 <254 158 0 9811
318 58 13 300 363 28 0 10 520

44 8.2 1.4 460 20 17 1028 31 4
52 16 543 50 12 5049
67 100 1.0 927 41 25 1028 31
44 12 408 66 6.2 5049
44 8.2 .7 363 28 11 1028 31

55 30 .6 498 41 0 12 1028 31 4
26 .9 .2 216 144 0 .9 1028 31 4
27 1.3 .2 256 101 0 2.4 1028 31 4
47 5.3 .2 325 18 0 13 1028

130 9.1 1.3 728 4 0 64 1028

39 7.0 .5 66 354 162 1.9 9749 4
398 12 55 16 .5 .09 483 482 104 0 6.0 1028
423 0 45 5.0 .6 .62 445 84 0 7.0 1028
442 0 54 8.8 .5 .8l 470 490 72 0 8.0 1028

458 58 11 490 66 8.0 520
65 10 .00 544 82 5049 4

620 12 99 45 1.7 .09 794 791 III 0 11 1028
660 0 96 48 1.8 .49 814 74 0 1028
646 16 103 21 1.9 .60 756 765 50 0 17 1028

334 0 48 4.0 1.2 .31 362 157 0 2.8 1028 4
529 0 572 20 .3 2.6 1220 796 362 1.9 1028
438 0 728 33 .40 1460 1460 490 131 6.1 1028 33 15
654 26 1"16 26 1.2 952 960 32 0 27 1028 33 15
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Table 4.-QlEIIIical analyses of water

LOO\TION

33 -81
(D-40-19) 14DDD-Sl
(D-40-20) 36CCB-Sl
(D-40-21) 23AAD- 1

25MB- 1
25M0- 1
25!\BPr- 1
25ACB- 1

25Alll- 1
25BAB- 1
25BIl1\- 1
26ADJlr- 1
26DAJlr- 1

(D-40-22) 19CXC- 1
29A!\B- 1

29A!\B-81

29BUl- 1
30MC- 1

30!\BD- 1
30BBJr 1

30B80-1

(D-40-23) 4BBC- 1
12BAD- 1

21DBC- 1

21DB - I

27BAPt- 1

36AB&- 1
(D-40-24)1l!\BD- 1

14AOO- 1
17DBD- 1

20 -81

32DCB- 1
(D-40-25) lBCe- 1

5BB&-81

GID
LCGIC

UNIT

220JRSC
220JRSC
220JRSC
220JRSC
220JRSC

220JRSC
210DIOT
310HLGT
231WN:;T
220GLNC

220JRSC
220WJO
220GLNC
220NJJO

220JRSC
220JRSC
220GLNC
220NJJO
220JRSC

220JRSC
220JRSC
220JRSC
221BLFF
22lBLFF

220JRSC
220GLNC
220GLNC
220GLNC
220GLNC

220GLNC
111!\LVM
220JRSC
220JRSC
220JRSC

220JRSC
220JRSC
220JRSC
220JRSC
220JRSC

220JRSC
220JRSC
220JRSC
220JRSC
220JRSC

220JRSC
220JRSC
220JRSC
220JRSC
220JRSC

220JRSC
220GLNC
220GLNC
220JRSC
221MRSN

220JRSC
220JRSC
220JRSC
220JRSC

220JRSC
220JRSC
220JRSC
221ENRD
221BLFF

220JRSC
220JRSC
220JRSC
221RCPR

220JRSC
220WJO
220WJO
220WJO
217BRCN

llI\'IE
OF

SMILE

63-07-00
63-0 &-20
63-0 &-26
63-09-07
63-09-07

64-03-10
54-09-08
5 &-09-10
44-03-01
82-11-19

33-11-13
82-05-04
82-05-04
82-07-23

82-11-19
82-11-19
82-11-19
82-04-14
82-11-19

82-11-21
5 &-05-21
82-06-14
47-04-26
59-05-01

82-11-21
57-10-24
5 &-10-09
59-10-21
63-10-16

82-11-21
59-05-01
33-11-13
44-03-01
49-07-02

5&-09-10
61-03-29
62-11Hl
64-10-06
6&-03-20

71-07-12
74-09-20
75-09-17
77-03-09
77-09-08

7&-03-02
7 &-09-05
80-09-04
81-03-04
82-05-01

83-04-14
5&-09-10
82-11-21
56-05-00
73-04-05

7&-01-19
82-01-31
7&-01-19
82-01-14

6(}-07-15
82-06-14
83-06-16
59-04-29
56-03-02

57-04-00
56-05-00
82-06-10
54-09-08

7&-01-19
52-0&-17
53-12-09
55-03-10
54-09-08

DIS
(}IAR;E

INST~

T!\NECUS
(GPM)

E30

49
29

<.1
<1.0

23

12
6.0
3.7
7.5

E.5

ElOO
ElOO
ElOO
ElOO

30

ESO
60
50
22

ElOO

11

19
49
30

150

2.5
E3 .5

2.0

1.8
E.l

'IEMffiR
A'llJRE

(DEX;0 C)

18.5
21.0

21.0
23.0

18.0

19.0
17.5
20.0
16.5

16.5
16.0
16.5

16.0

18.0

19.5

16.5
18.5
18.5
18.5
19.0

18.0

19.5

19.5

20.0
20.0
20.0
25.0

22.0
20.5
25.0
19.0
22.0

19.0
21.0
20.0
15.0
21.0

20.0

18.0

17.0
20.0

17 .0

20.0
15.5

21.5

16.0
20.0

SPE
CIFIC
CON
1XlCl'
!\NCE

("S/CM)

1200
1150
1170
1740
1820

1630
2500
2640
491
455

405
700
420

560
460
690

440

370
378
360
255

365
376
382
382
376

415
2700

558
570

418
595
609
591
7m

747
750
000
700
740

790
750
770
760
650

758
637
405

3115
3070
3000

10400
728

3990
ffi7

5390
14300
23400
3930

76

(UNITS)

8.5

8.1
7.9

8.4

8.0

8.7

8.8
9.1
8.8

8.7
9.0
9.0

9.0

9.1
8.1
8.6

8.0

9.0
7.9
8.2
8.7
7.9

9.1
7.5

8.0
8.6
8.6
8.0
8.8

8.6
8.9
8.8
7.7
8.3

8.5
8.4
8.6
8.7
9.0

9.0
8.4
9.1

8.8

8.0
8.1
8.1
8.1

7.8
7.8
7.6
7.6
7.6

7.1
7.5
7.5

7.7

SILICA,
DI&
SOLVED
(foG/L
AS

SIOz)

9.9

18
9.9

10

9.7
15
24

13

11

11

10
11
10
12
11

12
12
12

11
11
13
11
12

11
19

10
11

11

11
11
11
11

12
11
11

11

11
10
11

11
12
11
13

9.2
11
11
11
13

11
11

9.0
16
10
11
13

CALCIUM
DI&
ro,VED
(r-x¥L

AS 0\)

10

100
17
18

13
25

381
18
13

3.1

3.2

2.9
3.0
2.3
3.0
2.5

3.6
4.4
4.0

27

3.4
3.2
5.2
4.0
3.2

3.4
244

<5.0
3.0

4.8
4.0

3.2
2.0

1.9
2.6
5.3
2.2
4.0

5.7
4.3
2.7
1.7
1.5

3.3
40
2.5

71
6.0

10
7.0

13
13

28
27
24

224
33

89
8.0

32
24

10
54

134
328

27

MlGNEl
SIUM,
DI&

ro,VED
(r-x¥L
AS foG)

4.6

89
5.1
7.3

7.5
41

128
13
3.1

.7

.7

.7

.6

.3

.7

.6

.6

.9
9.2

.7
1.9
1.5
1.5
2.4

.7
46

3.1
1.9

1.0
.5

1.5
.7

.4
1.1

.2

.8

.8

.8
1.0

.8

.5

.4

.4
23

.5
43

5.0
7.0
2.0
5.0

6.4
12
II

136
18

48
32
12
11

5.0
20
77

133
12

OODIUM,
DI&

SCLVED
(r-x¥L
AS NA)

418

88

93

96

140
110
160

92
110

84
84
83

81

ffi

96

132

141

190
190
190
190
100

190
190
190
190
100

180

93

440

340
330
335
390

630
670
600

950

215

3400
5660

IOTAS
SIUM,
DI&

ro,VED
(folVL

AS K)

22

2.1

1.1

1.3

1.4
1.1
1.3
2.0
1.3

1.6
1.5
1.7

1.7

1.4

1.4

5.0

1.1

1.2
2.3
1.6
1.5
1.7

1.4
2.2
1.8
1.2
1.1

1.1

1.3

7.0

6.0
7.0
7.0
9.0

20
14
15

19

8.0

56
65

OODIUM+
IOTAS

SIUM
DI&

SCLVED
(r-x¥L

AS NA)

2m

413

3ffi
556
164
74

138

13

81
ffi
m

4000
137
128

98

144
148
194

74

591

2210
115

12 ffi
1062

174

1350

927

!\LfJ'r
LINITY

LAB
(foG/L
AS

CACDj)

210

170

175

248
197
293
179
191

155

143

144

177

320

339

170

448

502
505
504
512

690
766
823

000

440



samples fran water wells and springlr-Q>ntintEd

BleAR
BOOATE
(M:>!L
AS

H<D:J )

eAR
BOOATE
(K;/L

N3 <D:J)

SULFATE
DIS

SCLVED
(K;/L

AS S04)

QlL(}

RIDE,
DIS-

SOLVED
(K;/L
N3 0..)

aID
RIDE,

DIS
SOLVED
(K;/L
N3 F)

NI'IR(}
GEN,

NI'IRA'lE
DIS

SOLVED
(K;/L

AS NOJ)

SCLIDS, SCLIDS,
RESIUJE &JM OF
AT 180 <DNSTI

DElS. C 1UENTS,
DIS- DIS-

s:INED SCLVED
(M:>!L) (M:>!L)

HARD
NESS
(M:>!L
N3

OI<D:J )

HAR!}

NESS,
NONeAR
BONATE

(K;/L

C71<D:J )

roDlUM
PJ>

SORI'
TION

RATIO

!GENCY
ANPr

L\2 IN:;
SAMILE

(illlE
!{]M3ER)

SAMILE
SOORCE

SAM
ILIN:;
<DNDI

TIDN

------------------------

704
755

21 108

175
307
297

12
44
38
46
56 1.2

1.0

1.4
.89
.71

758

1130
1200

756

1140
1200

44

616
63
75

o

o
o

19

22
22

1028
1028
1028
1028
1028

33
33
33
31
31

15

8
8

15 299
C 673
o 1520

12 42
35

644
fQ2
206
225

246

198

20

10

60
49

49

53
44
48
51
47

28
44
55

8.0
3.3

6.0
2.1

2.6

6.4
2.2
9.1

4.1

1.1
.7

.1

.0

.1

.2

.1

.3

.1

.1

.22
1.1
1.8
1.5

.09

.00

1050

2550

266

1070
1760

279
284

333
262

269

364
290
408

292

63
231

1479
98
45

11

11

10
o
7
9
9

o
C

1310
a
a

a

a

a
a
a
o
a

21
16
1.9

.3
5.9

13

13

20
16
27

17

1028
1028
1028
1028
1028

1028
1028
1028
1028

1028
1028
1028
9001
1028

31

8
1

27

27
27
28

27

8

4

4

4

172

128
719

184
1!l5
165
183

a

a

a
o

11
a

43
48
46
20

52
36
48
47
44

1.0
1.8
1.4
4.0

12

1.4
2.0
2.0
2.0
4.0

<.1
.1
.1
.1

<.1

.1

2.5

.71

.00

.22

.31

239

242

239
239
235
139

238
226
247
245
242

11
13
14

105
!l5

11
16
19
16
18

a
a
a
a
o

a
a
a
a
a

11
10
10

.6

11
8.8
8.5
9.5
9.0

1028
1028
1028
1028
1028

1028
1028
1028
1028
1028

27
31
28

27
1
1
1
1

4
4
4

4
4
4
4

52
a 1170

20 65
13 50
13 45

357
238
254
244

188
2ffi
295
326
383

12
12
13
o

23

44
49
48
53
52

2.5
125

6.0
7.0
8.1

4.0
8.0

11
10
17

.1
1.0

.0

.8

.4

.40
1.0
<.10

.09

.00

.09

.31

270
369
370
372
491

274
2190

333
326
466

267
366

11
799

558
15

16
12
17
14

8

a
507

330
a

o
a
a
a
a

13
6.3

.1
15

11
18
15

1028
1028
1028

1028
1028
1028
1028
1028

27

31

4

4

4

4
4
4

4

4
4

4
4
4

31

27

31
31

1

1
1

31

9001

1028

1028

1028
1028
1028
9001
1008

9749
9749

9749
1028
1026
1028
1028

9001
9001
1028
1028

34
26
23
29
22

23
22
24
24

29
28
29
29
4.0

26

21
22
27
34
35

15

38
7.4

a
o
a
a
a

a
a
a
o
a

a
a
a

42
a

a
a
a
a

a
a
a

607
a

a
o
a
o

6
11
14

9
13

18
15
10

6
5

o
195

8
354

15

46
46
41
53

%
117
no

1119
157

420
152
129
105

4526
2389
2550

534

488
491
4£5
477

538
495
400
464
456

467
403
263

2035
1144

915
928
955

1020

1741
1870
1900
7350

438

564
944
940

394

1735

.89

.58

.18

1.2

18
.22

.4

.5

.5

.6

.5

.4

.5

.4

.3

.1

1.3

.8
1.7
1.6
1.7

1.2
1.4
1.5

.3

.8

1.4
1.0

48
24
17
11
12

144
154
162
158

415
400
450

2110
8.5

16
18
16
18
17

823
710
750

14

14
13
1.9

374
35

948
624
290
59

a
o

o
a

40
57
54
55
55

63
62
54
51
57

53
108

50
769
378

92
105
114
123

214
190
210

a 2330
o 41

o

58

23
27

5
a

12
a

24
27

390
350

300
547

4ffi

259

379
362
395
417
420

624
426

606
616
600
624

835

12%
1005

530
2300
1140

435
300

5 62
o 2!l5

166 2720
o 5 R20
a 1670

18
6!l5

2%0
5400

54

.8

.4

.4

.9
1.7

.93
4.1

10
1.5

£54 595
3550

10100
17000

2890

46
217
652

1367
117

a
a
o

1010
a

14
40
60
69
37

9001
1028
1028

1028

4

4

77



Table 4.-Olanical analyses of water

SJDIUM+
SPEJ- SILICA, ~NEJ- roTA&- roTA&- N..KA-

DIS- CIFIC DIS- CN..CIUM SIUM, SJDIUM, SIUM, SIUM LINITY
GEo- llA'lE GlAffiE illN- SOLVED DIS- DIS- DIS- DIS- DIS- LAB

L(X;IC OF INSTAA- 'lEMffi~ mer- HJ (!'GIL s:LVED s:LVED s:LVED s:LVED s:LVED (!'GIL
LOCATION UNIT Sl\MILE TANEOJS A'IURE ANCE AS (M:i/L (M:i/L (M:i/L (M:i/L (M:i/L AS

(GPM) (DffiO C) (~S!CM) (UNITS) SID2) AS 01) AS !'G) AS NA) AS K) AS NA) CAm3)
-_.._-----_.----_._-----_._----------- --------------,------_._---------- ---_._._-----_._.._-_._-

19AAD- 1 221s..W5 53-12-09 E2 .0 2230 10 5.2 1.7 567 6.6
221s..w5 82-05-08 1.8 17.5 IffiO 8.7 8.5 2.1 .5 460 2.9 720

19B -51 221W5RC 54-09-09 El.O 18.5 4720
(D-40-26) 19AOC- 1 220JRSC 82-07-22 20.5 15200 7.7 10 100 67 3600 30 300
(D-41-19) 10 -51 310HLGT 58-09-10 El.O 2640 8.0 24 381 128 164

29 -51 310RIm 59-04-30 ES.O 3200 7.0 22 5ffi 112 204
(D-41-21)22CDC- 1 220NJJO 54-01-06 E3 .0 16.5 364 17 17 4.6 64

25BCA-51 221BLFF 54-11-03 .5 16.5 354
36BBC-51 221BLFF 54-11-03 E.8 16.5 388 16 29 3.3 58

(D-41-22) 2OCC-51 221RCPR 54-10-27 .1 14.5 359 18 36 8.3 27

13 -Sl 221RCPR 54-1(}-27 E.2 19.0 506 17 46 17 37
33BCC- 1 220JRSC 54-10-27 3.0 17.5 329 11 7.1 3.3 67

(D-41-23)12BllA- 1 220JRSC 56-12-00 32 13.0 6.0 00 56 2140
16AM- 1 220JRSC 83-03-10 5.4 16.5 1440 8.8 9.3 3.1 .9 340 4.3 539
24ABC-51 221RCPR 54-1(}-21 .2 16.5 679 15 34 7.6 113

25 -51 221RCPR 54-10-21 .2 14 .5 384 16 43 9.7 24
(D-41-24) 18DCC-51 221RCPR 54-1(}-21 E.3 17.0 354 14 9.5 10 58

20I:BA- 1 221BLFF 58-05-07 30 8.6 7.0 5.0 696
221BLFF 00-08-25 8.7 10 8.0 1.0 576 9.0 461

31 -51 221RCPR 54-10-21 E.3 17.0 1030 15 70 22 134

(D-41-25) 4C1\D- 1 220GLNC 83-04-15 8.8 20.0 4890 7.6 12 35 13 1100 15 as8
5ADC- 1 220GLNC 58-04-09 7.8 30 5.8 1163

1701C- 1 220NJJO 64-1(}-12 60 11100 7.9 10 85 41 2510
17CL13- 1 220NJJO 64-03-18 11200 7.7 5.3 112 46 2630

220NJJO 64-1(}-12 72 11500 7.8 9.7 112 41 2550

2lBBA- 1 220GLNC 49-08-25 ESO 18.5 13400
220GLNC 55-03-10 ElOO 18.5 12000 7.9 10 105 74 2940 28

23 -Sl 221WSRC 54-09-09 E.2 19.5 721 17 64 13 77
27BDC- 1 l11I1LVM 69-08-11 E20 18.5 7.9 21 105 15 113 10 239

(D-42-19) 7DllA- 2 310HLGT 56-04-11 1190 7.1 19 113 35 89
(D-42-21) 23ABA- 1 220NJJO 82-05-01 .6 14.5 215 8.1 19 23 9.5 14 1.3 89

(D-42-22)14BBC- 1 220NJJO 53-12-03 16.0 565 14 2.0 .5 129 1.9
29BAC-51 220NJJO 54-1(}-27 E3.0 14.5 384 15 33 13 28

(D-42-23) 2BOO- 1 220NJJO 55-03-11 16.5 846 9.0 14 1.3 .7 195 .8
(D-43-19) 29 -51 310DCLL 54-09-09 m.o 22.5 941 14 33 13 166
(D-43-20) 23BBC-51 220NJJO 54-11-04 El.O 16.0 220 17 24 4.3 19

(D-43-21) 24ADC-51 220NJJO 54-1(}-27 El.O 12.0 678
(D-43-22) 6BCA- 1 220NJJO 82-04-30 3.0 15.5 360 8.0 12 37 14 18 1.6 88

9em-51 231WffiT 54-1(}-29 E.5 13.5 206 14 21 9.7 12
(D-43-23)l5CAB- 1 220WJO 54-01-20 16.5 29 5.5 2.2 178

220NJJO 55-03-11 15.0 274 7.5 19 8.7 7.2 43

32 -Sl 231WffiT 54-10-20 E.5 20.0 228
(D-43-24)19AA - 1 231WffiT 49-08-30 19.0 662 17 2.0 1.3 161
(D-43-25) 33BBD- 1 220JRSC 82-05-06 2.5 17 .0 3070 8.5 7.9 14 4.3 730 3.9 520
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SCIDples fran water wells and spring&-Q>ntinued

NI'IRcr sa. IDS, Sa. IDS,
G!Lcr FLOO- GEN, RESIaJE roM OF HARD- SJDIUM I'GENCY

BleAR- SlLFATE RIDE, RIDE, NI'IRATE AT 180 mNSTI- HARD- NESS, Nr ANJlr- SAM-
BONATE CAR- DIS- DIS- DIS- DIS- DEI;. C WENTE, NESS ~CAR- SORP- LYl IN3 1LIN3
(I-li/L BOOATE SOLVED SOLVED SOLVED SOLVED DIS- DIS- (I-li/L BONATE TIC.l' SAMILE SAMILE mND!-
AS (M;/L (M:;/L (M;/L (M:;/L (M:;/L &LVEll SCLVEll AS (ffi/L RATIO (mOE saJRa: TION

Hillj ) AS illj) AS S04) AS CL) AS F) AS 00:3) (M4!L) (M4!L) C1\illj ) C1\illj) NJMBER)

962 63 296 35 1.8 .22 1460 20 0 57 1028 8
260 26 2.0 1200 7 0 76 1028

1200 73 34 100 0 1028
5000 2300 11400 725 425 60 1028 27 8

2(.6 0 1520 55 .7 1.8 2550 1479 1310 1.9 1028

330 0 1910 72 .7 .71 3070 1922 1651 2.0 1028
194 0 31 6.0 .2 .09 235 61 0 3.5 1028 33 15
218 0 4.0 1028
221 0 17 7.0 .8 .00 241 ffi 0 2.7 1028
127 0 43 10 .7 21 226 124 20 l.0 1028

249 0 21 12 .5 25 298 1E5 0 1.2 1028
148 0 38 9.0 .5 1.6 210 31 0 5.2 1028 8
647 2550 1378 6E50 430 0 9001

150 52 4.7 889 11 0 45 1028 27 4
261 0 ffi 33 1.2 11 429 116 0 4.6 1028

149 0 54 13 .8 2.4 236 147 25 .9 1028
195 0 16 16 .4 6.6 216 65 0 3.2 1028
519 72 559 301 2159 38 0 9001
530 16 520 255 4.0 1.3 1688 1660 24 0 53 9749
199 0 361 11 .5 .62 712 265 102 3.6 1028

710 600 .8 3090 141 0 42 1028 31 4
1349 0 675 581 3815 99 9001
546 0 1360 2810 .3 7000 381 0 56 1028 1 4
635 0 1270 3000 .09 7330 7460 469 0 53
594 0 1200 2960 .4 .22 7250 449 0 52 1028 4

696 0 3510 1028 4
600 0 1640 3490 .1 2.5 8540 566 10 1028 31 4
190 0 1ffi 19 .6 3.1 473 213 57 2.3 1028

300 26 .6 .0 754 322 5049
184 0 413 28 .31 790 426 275 1.9 1028

37 4.6 .2 163 97 8 .6 1028

177 29 50 26 .8 .40 341 341 7 0 22 1028
136 0 48 13 .5 18 236 136 24 1.0 1028
341 45 52 21 .8 .49 500 499 6 0 35 1028
327 0 181 26 .6 2.8 597 136 0 6.2 1028
107 0 12 10 .6 3.5 143 78 0 .9 1028

244 6 51 15 0 1028
82 7.7 .5 232 150 62 .7 1028

121 0 9.0 5.0 .2 1.7 133 92 0 .5 1028
366 22 51 10 1.6 1.1 400 23 0 16 1028 33 15
151 0 12 5.0 .6 1.4 171 51 0 2.6 1028 1

130 0 5.5 3.0 105 6 1028
242 Hl 9.5 5.0 1.0 4.9 404 10 0 22 1028 1

770 100 3.1 2030 53 0 45 1028
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'lable 5.-OJaniail analyses of water EaIIples
[All analyses were mne for r-etroleun COlll{Enies bj private laboratories; the number of

Location: See figure 2 for description of data-site nunbering systan.
Geologic unit: see table 1 for explanation of code.

if ary.Solids, sun of constituents: Sun of listed determined constituents plus trace elanents,
Sample source: 2, drillstan test; 12, SNab; 49, production water.
Units: Fr, feet; K;/L, milligrams per liter.

ffiP'lH !EP'IH
'IO 'lOP 'IO BO'I'- Ml'GNE- RlTAS...

OF 10M OF CALCIUM SIUM, SODIUM, SIUM,
SAMILE SAMILE GID- DATE DIS- DIS- DIS- DIS-
INTER- INTER- LCX;IC OF SOLVED SOLVED SOLVED SCLVED

LOCATION VPL VPL UNIT SAMILE (K;/L (K;/L (K;/L (K;/L
(Fr) (Fr) PS CA) PS 113) AS NA) PS K)

----_.~-----------------------

(1)-27-21) 3eD2- 1 4ffiO 4913 330MSSP 63-01-00 4000 4ffi
(1)-27-22)17D03- 1 7025 7083 330MSSP 6D-12-10 960 1360
(1)-2&-19)l8DCA- 1 6338 6467 330MSSP 61-0&-19 1840 243
(1)-2&-21)22CAC- 1 7726 77ffi 330MSSP 61-12-00 1946 622
(1)-2 &-22) 10OL&- 1 7098 7209 330MSSP 64-01-12 2087 445 31910 640

(1)-2&-23) 2Bm... 1 6475 6575 310CILR 61-07-00 479 1556
7994 0012 324HRMS 61-0&-07 11000 2223

10350 10430 330MSSP 61-09-00 1501 389
(D-2 &-23) 17CIIl- 1 8370 8450 330MSSP 63-01-00 4000 4ffi
(1)-29-20) 4CBk- 1 4193 4240 330MSSP 59-12--16 2400 1069

4334 4344 330MSSP 59-12-18 1560 899
4905 5076 330MSSP 6D-OI-00 12000 4ffiO

(D-29-21)l8QlI)- 1 6420 6540 330MSSP 61-10-05 2ffi5 632
(D-2 9-26) 5DIl3- 1 5126 5194 310ClLR 63-11-00 705 137 652 9.0

11340 11640 330MSSP 64-02-20 3160 48 42340 2100

(1)-3D-24) 9AeD- 1 ffi26 8742 330MSSP 62-12-20 6062 1960
9BAC- 1 -- 330MSSP 60-04-00 5600 2916

l4EAD... 1 8ffi2 8930 330MSSP 62-12-18 1342 412
8ffi2 8930 330MSSP 62-12-20 ffi6 451

1501A-- 1 8344 8452 330MSSP 62-12-20 246 8 2430

16M - 1 8384 8524 330MSSP 62-12-20 7101 1294
(D-35-22)3308D- 1 6074 6114 324PRDX 57-09-00 12900 3938
(D-35-25) 9AOD- 1 7034 7150 330MSSP 63-04-00 7000 2187
(D-36-21) 22BIlI\-- 1 5525 5594 324PRDX 59-01-14 15510 2476
(D-40-21) 310D - 1 5119 5125 320PSLV 59-0&-00 33600 22360

33DIlI\- 1 -- 320PSLV 59-0 &-00 4200 1582
(D-40-22) 15BB ... 1 5002 5812 324PRDX 59-05-25 25600 2916

(1)-40-23) 4BBk- 1 6940 7057 330~lSSP 56-07-16 2079 5500
12~ 1 6134 6151 324PRDX 62-09-04 24000 11700
20DlB- 1 6856 7050 330MSSP 59-03-00 4425 878

(1)-40-24) 3CDA- 1 5542 5560 324PRDX 57-05-00 19000 4006
20BAk- 1 7700 7885 341AN'IH 61-05-00 1092 137

7400 7520 341AN'IH 62-05-00 4141 754
(1)-40-25) 5CD - 1 6066 6190 324PRDX 62-07-03 25200 3400

14CCD- 1 5788 5843 324PRDX 56-11-12 7859 2788
5795 5824 324PRDX 56-11-13 8401 5248
7200 7449 330MSSP 56-12-10 921 246

(D-40-26) 7DD - 1 7284 7405 330MSSP 56-07-00 185 285
34BCA- 1 -- 324PRDX 61-11-00 3600 7533

(1)-41-21) 400 - 1 4995 5037 324PRDX 59-0 &-21 14000 5689
(1)-41-24) 19AC - 1 2598 2799 310DCLL 5 &-12-16 191 54
(D-41-25) 17DDC- 1 2333 2502 310~L 5 &-05-00 1946 524

26M - 1 -- 324PRDX 59-03-17 5418 1647
(1)-41-26)27BBB- 1 5748 5784 324PRDX 64-1D-28 7600 1652
(1)-42-20) 34CCB-- 1 4832 4855 324PRDX 61-01-18 520 238
(1)-42-21) 33CAC- 5094 5114 324PRDX 5!t-Ol-00 5418 1830
(D-42-22) lAC·- 5538 5578 324PRDX 63-05-00 16400 972

16BD .- 5550 5648 324PRDX 6D-02-03 5000 1340
33AC - 5007 5930 34100RY 55-03-05 6084 1490

(D-42-23) 2AD2- 1 5855 5990 330LlJIL 54-06-00 5030 1040
30113D- .L 5993 6004 324HRMS 59-03-13 5508 1720

(D-43-21)10CCA- 1 5120 5145 324PRDX 56-01-00 7825 2850
19I1A - J. 6050 6130 324PRDX 62-05-00 4788 709

-- 324PRDX 62-1D-00 J.961 770
(D-43-23)2501Ar I 4820 4913 324PRDX 56-04-19 1591 1469

5041 5214 324PRDX 56-04-22 94ffi 2604
5300 5498 324PRDX 56-04-27 8874 2418
5820 5875 330MSSP 56-05-00 2999 744

(D-43-24) SAC - J. 6460 6500 324PRDX 62-12-05 8800 2163
(D-43-24) 6DD - 1 6265 6390 324PRDX 55-06-00 18000 3940

6005 6925 340IVNN 55-06-00 7475 1970
6118 6153 324PRDX 55-06-20 6500 2758

(D-43-24) 26M - 1 5053 5076 324PRDX 63-0 &-23 3440 753
(D-43-25) 16CC - 1 5589 5603 324ffiDX 63-1D-22 3200 534
(D-43-25) 21BC - 1 5504 5525 324PRDX 63-11-30 2400 1992

-------- ---~-----------
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fran petro1elJll test wells
signif icant figures may not conform to standards of the U.s. Geological Survey.]

OODruMt s:LILS, s:LILS,
roTA&- OJLo- RESIllJE aiM OF HARD-

SIUM BIO\R- SULFATE RICE, AT 100 <DNSTI- HARD- NESS,
019- BOOA'IE ak- DI&- DI&- D&;. C '!VENTS, NESS NONak-

SCLVED {!'GIL BONA'IE s:LVED s:LVED D1S- DIS- (!'GIL BOOATE SAMlLE
(f>I¥L AS (f>I¥L (f>I¥L (foI¥L SOLVED SOLVED AS (f>I¥L SCXJRCE
AS NA) Hill3) AS ill3) AS 8(4) AS CL) (!'GIL) (!'GIL) CA(3) CAill3)

16200 342 0 40 34790 56740 13989 13708 2
47970 561 0 2600 77390 131000 7997 7537 2
1405 878 0 4300 21650 42970 5596 4876

39970 512 3550 64000 110000 7421 7001
390 0 4500 52000 91700 7044 6724 2

23 as 781 11110 410 16330 7603 6962
44450 122 547 94000 152000 36625 36525 2
84400 403 3707 131000 221000 5350 5019 2
40850 781 60 71000 117000 11991 11350 2
99570 781 0 7853 154000 260000 10595 9954 2

25130 756 0 5145 39900 73400 7597 6977
115000 476 0 6770 208700 349000 49979 49589 2

75900 lin 0 3840 120000 205000 9757 8257
232 0 3100 240 4957 2325 2135

42460 488 0 1000 69500 110000 0090 7690 2

734 488 288 17100 26100 26630 23209 22009 49
58790 1967 0 6228 103700 179000 25991 24381 2
11400 976 1488 19500 34930 35120 5048 4247 49

5459 366 240 912 10100 17100 18390 4020 3320 49
595 244 192 12100 17850 10030 16168 15968 49

12220 610 400 34500 55430 56210 23062 22562 49
43070 135 1099 100000 175000 161000 48531 48520 2
76900 85 0 904 463600 204000 26487 26417 2
51400 207 0 766 113300 184000 48930 48760
19500 200 0 824 156200 233000 176000 176000 2

99070 293 0 34 164600 270000 17003 16763 12
78510 220 4185 171000 283000 75941 75761 12

26600 1730 2588 43400 76000 28166 26746 2
38100 317 0 00 134900 209000 100000 100000 49
57890 2001 3025 96000 166000 163000 14666 13026 2
61320 425 533 143000 241000 230000 69237 68888 2
31500 538 0 4511 47300 85000 3291 2850 2

26500 187 0 963 48700 82200 13446 13293 12
64500 305 1170 153000 247000 76935 76685
43500 120 1455 80000 144000 31106 31008
38820 120 1328 89000 156000 143000 42588 42490 2
17900 3050 1870 26000 49240 3313 813

14400 2290 0 3060 19700 39900 1635 0
115400 488 200 205900 333000 40005 39605 12
22000 498 3252 72420 110000 583 87 57979 2
6395 106 21 849 9646 17300 699 577 2

17540 61 446 31700 52200 7017 6967

3040 195 1661 60000 99300 20312 20152
40900 220 0 200 00900 132000 25782 25602 2
2928 1879 0 2475 3195 11300 2279 739 2

20500 1147 2543 44000 70900 74850 21066 20125 12
53900 219 0 600 114300 185000 44961 44781 2

21500 221 0 3000 43300 75700 10004 17823
19200 1870 2240 42000 71900 21329 19799 2

26100 2090 1324 50000 84500 16844 15134
24000 1074 1576 50000 85370 83340 20838 19957 2

22370 525 1840 55000 100000 90150 31277 30846 12
18330 427 0 1300 37600 69370 62930 14877 14527 2
16800 668 0 3025 29120 52420 8068 7520
26550 1050 587 47000 85320 77710 10022 9161 2

27710 134 1403 66000 124000 107000 34412 34302 2
27520 450 1267 64000 134000 104000 32118 31749 2
11450 570 2453 23000 47470 40930 10553 10085 2
29300 1340 0 2060 65000 109000 31083 29983
34600 560 3876 95000 157000 63174 62715 2

24400 1230 1183 5500 90600 26779 25769 2
22890 490 3476 52000 97790 87 870 27589 27187 2
29170 1100 0 100 52540 87100 11692 10790 2
32550 488 120 250 56000 93900 10191 9591 2
37000 549 0 1000 66000 109000 14195 13745 2
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'!able 6.--Ieoords of

Location: See figure 2 and text for explanation of futa-site nunt.ering systan.
<kIner: <kIner at time well was visited 1:¥ U.S. Geological Survey rersonnel, listed 1:¥ driller in Utah well-completion report, or given
Finish: P, rerforated casing t.elGl depth to first orening; S, screened casing t.elGl depth to first orening; X, oren hole t.elGl depth to
PrinciIBl water-yielding formation: See table 1 for explanation of oode and description of lithology.
U!:e of water: C, cnnmercial; 0, mine d:watering; H, cbmestic; I, irrigation; K, mining (uramll11 extraction) and oil and ~s drilling;
'lYre of lift: C, a!ntrifugal; F, natural flGl; P, piston; S, subnersible; 1', turbine.
'lYre of pGJer: D, diesel; E, electricity; G, gasoline; H, hand; W, windnill.
Water level: BelGl or above (+) land surfaa!. R, reported water level; S, measured ty V. S. Geological Survey rersonne1.
Disdlarge: B, tailer; C, totalizer meter; F, flGJing; FS. flGJing measured ty V.S. Geological Survey rersonnel; fVA, flGJing measured

measured ty others using weir; V, measured using volunetric method; VA, measured ty others using volunetric method; VS, measured 1:¥
Other cata available in files of V.S. Geological Survey:
QW (water quality) A, srecif ic oonduetana! and tanrerature in table 8; B. chanical analysis for axnmon ions in table 4; I, chanical
WL (water levels) A, annual; C, oontinuous; I, intermittent; M, ITOnthly; 0, single; S, sernianm:al; W, weekly. Years of reoord shGJn in

Units: ft, feet; (ga1/min)/ft, gallons rer minute rer foot dr<wcbwn; h, hour, gal/min, gallons rer minute; us/an, microsianens rer

------,.._------------,
LOCATION CWNER

CilTE
CDMILETED

CAS=
IEPIH IEPIH DIAl+-

OF WELL CASED ETER
(FEET) (FEET) (INCHES)

IEPIH '10
FIRST

OPEN=
(FEET) FINISH

ffiINCIPAL
WATER

YIELDIN:;
FORMATION

IEPIH
'10

IQVIFER
(FEET)

USE TYPE
OF OF

WATER LIFT

(D-27-22) 2IllD- 1 V. S. BUREPU OF
LNJD MPNlGEMENT

(D-27-23) 9CAC- 1 U. S. BUREPU OF
LNJD MPNlGEMENT

(D-2&-21) 5DCD- 1 U.S. BUREPU OF
LAND MPNlGEMENT

16BCB- 1 U. S. BUREPU OF
LNJD MPNlGEMENT

11/03/193 8

04/ /1956

315

96

700

275

96

400

6 275

400

X

P

X

231WN:;T

220NJJO

231WN:;T

231WN:;T

85 v

v

S

S

P

S

P

(D-2 &-22) 1CAA- UTI'H IEPARTI-IENT OF
TRPNSRlRTATION

lClll- 1 DAVIS, S'IEVE

09/ /1941

06/ /1966

114

100

221ENRD

221ENRD

P S

H,C, I S

(D-2 &-23) 19DC0- 1 U. S. BUREPU OF
LAND MPNlG EMENT

31l'BC- 1 OOR'IHWEST PIPEL INE
CDRP.

31ACB- 1 OORTHWEST PIm, INE
CDRP.

3 JJ:XX:- 1 U. S. BUREPU OF
LAND MANlGEMENT

(D-2 &-24) 33CDC- 1 UNION CARBIIE CORP.

35OCC- 1 UNION CARBIIE CORP.

(D-2~22)24DIll- 1 U.S. BUREPU OF
LAND MANlG E/oENT

30AllD- 1 U. S. BUREPU OF
LAND MANlGEMENT

(D-2~23) 4BCA- 1 M=UGN.D, KEN

01/ /1935

07/22/1961

11/25/1955

09/07/1900

07/20/1900

05/ /1939

10/ /195 8

450

fQ7

925

200

410

168

425

325

712

42

fQ7

fDO

410

168

10

8

8.62

6.62

6

8.25

42

600

fDO

300

40

10

X

P

X

P

P

X

220NJJO

231WN:;T

231WN:;T

220NJJO

217BRCN

217BRCN

220NJJO

220NJJO

220NJJO

4fD

o

v

P,N

P.N

U

K

K

S

S

C,H

P

P

P

P

P

S

4CBA--

20CAA-

GRNES OIL CD.

U. S. BUREPU OF
LAND MPNlGEMENT

11/10/1963 fQ8

425

6fQ 6.62 6fQ X 220NJJO

220NJJO

C,H

S

S

P

2 BCBD- 1 U. S. BUREPU OF
LNJD MPNlGEMENT

31BAC- 1

'f(D-2 't--23) 32CCC- 1 STATE OF UTI'H

0&/ /1970

06/15/1967

350

275

20

14

8 20

14

X

X

220NJJO

220NJJO

220NJJO 194

S

v

S

P

P

33ACA- U. S. BUREPU OF
LNJD MPNlGE/oENT

03/ /1940 178 6 8 6 X 220NJJO S P

33Ill&- 1 U. S. BUREPU OF
LNJD MPNlGEMENT

(D-2't--24) 5DAA-- 1 REDD, CHARLES

1938 133 6 8 X 220NJJO

217BRCN

o v

v

82



water wells.

in other State or Federal reoords.
first opening.

N, industrial: P, public s~ly; S, stock; U, <mused.

I:y others using volunetric method; FVS, flewing measured I:y U.S. Geological Survey personnel using volunetric method; FWA, flewing
U.S. Geological Survey personnel using volunetric method.

analysis for axnrnon ions in table 4 and traoe e1anents in table 9.
(arentheses.

oentimeter at 25 °Q!lsius.

~'YPE

OF
IO'IER

J\LTI'IUDE
OF LAND
SURFAa:

(FEET)

WATER
LElJEL
(FEET)

J:lI>.TE
WATER
LElJEL

MEASURED

DISQlAR:iE
(GJ\LLONS

PER
MINUTE)

J:lI>.TE
DISQlAR:iE

MEASURED

O'IIIER
J:lI>.TA

NAn./lBLE
\IiI WL REMARKS

A(1946-66) PoIIert¥ Flat well no. 2. Ol:struction at
117 ft.

w

E

4940

5200

5600

284. R 11/03/193 8
2ffi.7 S 04/04/1966

77.1 S 11/15/1967

470. R
444.8 S 04/17/1983

8.5

12

11/03/1938

o

o

Ol:struction at 70 ft.

Uraniun test hole oonrerted to water well.

G 5870 300. R 3.9 VS 0&/21/1982 Hatch Point well.

E 5140 23.7 S 11/16/1981 30 10/16/1941 A(1946-53) Supplies water for Kane Springs
Hi<jMay Rest Area.

E

w

E

5120

5500

5800

21.5 S 11/17/1982

295. R 01/ /1935
274.6 S 10/23/1957

490. R 10/01/1961
573.2 S 04/1&,1983

6.6 VS 11/17/1982

12

6.5

o

A(1946-58)

B 0

Suppl ies water for Hole- in-the-~ck shop
and surro<mding buildings. Specif ic
ca(acit¥ after 1 h was 2.0 (gal/min)/ft,
rated on 11/17/1982.

Nipples well. OI:struction in well.

'!his well and well 0,.28-23) 31A<B- 1
supply water to a pipeline punping station.
A former housing area in the 1960's also was
supplied I:y these wells.

E 5800 450. R 11.25 11/12/1959

5000 135.2 S 07/17/1982 o Gavin well.

238.5 R 09/07/19006700

7120 38. R 07/20/1900

50

50 07/ /1900 -- -

Redd Block 4 well. Specif ic ca(aci t¥
after 4 h was 0.9 (ga1/min)/ft, re~rted

I:y driller.

Beaver Shaft well. Specific ca(acit¥
after 5 h was 3.8 (gal/min)/ft, reIXlrted
I:y driller.

w

G

5720

6000

177.9 S 07/17/1982

240. R 05/ /1939
229.3 S 04/17/1983

12

o

o

Goodnan Flat well.

3 Mile well.

E

E

G

5940

5920

5920

525. R 12/14/1963 9.0

B

B

Formerly s~l ied water to La sal
J<mction north of hi<jMay. Used
intermittently in 1982.

SUpplies water to La sal J<mction
south of hi<jMay. NO users in 1982.

Looking Glass well.

G

w

5800

5600

5810

5690

5670

6650

200. R
230.9 S 07/1&'1982

24.2 S 11/17/1981

195. R 06/27/1967
174.1 S 07/1&/1982

75. R 03/ /1940
68.7 S 0&/1&/1983

31.2 S 10/17/1946
30.6 S 11/16/1982

76.8 S 10/11/1974

14 VA

20

14

14

o&' /1970

10/17/1946

o

o

o

A M(1982-83)
S( 1983- )

A(1946-59)
S(l96~82)

A(1949-51)
C(1951-55)
A(1956-59)
S(1959-74)

83

Pecker Flat well.

Hatch Wash well no. 2. Specif ic caIBci t¥
was 0.3 (gal/min)/ft, re~rted I:y driller.

Hatch Wash well no. 1. OI:struction at 31
ft. HydrograFh of water--1evel data
in figure 13.

Ol:struction at 87 ft.



~ble 6.--Records of

LOOITIDN CloINER
illiTE

<DMlLETED

CASJN;
DEPlH DEPlH DIAl'!-

OF WELL CASED ETER
(FEET) (FEET) (INalES)

J:EP'lH 'IO
FIRST'

OPENJN;
(FEET) FIN ISH

rn INCI If\L J:EP'lH
WATEJ<- 'IO

YIELDlN; Il;lUlFER
fORMATIDN (FEET)

USE 'lYPE
OF OF

WATER LIP!'

6MD- 1 UNIDN CARlIlE <DRP.

10MB- 1 Wn.<DX, EFIlPAIM

03/15/1975

1962

1948

215

620

1fJi

215

12

100 P 217BR<N

221MRSN

217BR<N

P

S, I

5,H

5

S

1OCAA- 1 BEEMAN, lOlERT

10C1l1\- 1 BEEloV\N, lOlERT

10/25/1975

11/01/1975

535

575

430

250

10

10

250

200

P

P

217BR<N

217BR<N

250

200

S

S

17M - 1 /iJffiRIDR On. <D. 10/05/1962 2190 2190 612 5 220WJO 1282 U

ll1Wl- 1 RmD, JOE

(D-2!l-25) 19ACG- 1 RID PLGOII <DRP.

1980\- 1 RID PLGOII <DRP.

19<B11- 1 RID PLGOII <DRP.

1911l1C- 1 RID 1LGOM <DRP.

1969

1969

1969

1969

126

230

230

270

235

221ENRD

217BR<N

217BR<N

217BR<N

217BR<N

U

N,P

N,P

N,P

N,P

P

3J.1fl1r 1 U. S. BURFJIiJ OF
LAND MANlGE!'ENT

(lr)G-19)25<DC- 1 U.S. NATJDNllL
Pi\RJ{ SmIIlCE

(D-3G-20)20ACA- 1 u.s. NATIDNIIL
Pi\RJ{ SmIIlCE

20llAc- 1 U. S. NATIDNIIL
Pi\RJ{ 5m11ICE

30<ll..... 1 U.5. NATJDNllL
Pi\RJ{ SERIf I CE

(D-3G-2I)25AM- 1 U.5. BURFJIiJ OF
LAND MANlGEl£NT

(D-3G-22) 13011r- 1 U. S. BURFJIiJ OF
LAND MANJ¥lEMEllT

31cec- 1 u.S. BURFJIiJ OF
LAND MANJG~ENT

(D-3G-23) 3BAC- 1 AIlo\MS, LLOYD

ilAllA- 1 U.5. BURFJIiJ OF
LAND MANlGEMENT

lOAD[}- 1 U'D\Il IEPlIR'nlENT OF
'mANSRlRTATlDN

llDOD- 1 U. S. BURFJIiJ OF
LAND MANPGE!'ENT

17A<I!- 1 IlEIlD, IlARl!LE

22803- 1 U.5. BURFJIiJ OF
LAND MANlGE!'ENT

25BBA- 1 U.5. BURFJIiJ OF
LAND MANPGEIENT

250M- 1 U. S. BURFJIiJ OF
LAND MANlGElENT

3 OCO\- 1 U.5. BUREAIJ OF
LAND MANPGEMENT

(D-3G-24) 12ll1\B- 1 U.5. BUREAIJ OF
LAND MANlGEMENT

22BDD- 1 UNIDN On. OF CALIF.

220\11- 1 UNIDN On. OF CALIF.

27U!/r 1 U.5. BUREAIJ OF
LAND MANlGEMENT

270M- 1 U.5. BIJREAIJ OF
LAND MANlGEIENT

OS/20/1965

07/06/196 8

04/10/1965

04/27/1965

OlV20/1966

11/27/1965

11/27/1966

07/ /1g;~9

07/22/1946

01/10/1935

07/24/1963

03/19/1956

84

405

77

78

65

52

200

373

300

355

47

124

300

300

350

670

500

500

77

78

65

52

10

20

~:2

20

20

104

200

211

5.5

13.37

9.62

9.62

32

24

32

10

20

22

20

20

104

200

221

x

P

P

P

x

x

x

x

x

x

x

x

x

217BR<N

310ClllM

310ClllM

310C!llJol

310illRM

220NJJO

220WJO

220NJJO

220NJJO

220NJJO

220WJO

220NJJO

220NJJO

220WJO

220WJO

310CTLR

231WNiT

231WNiT

231WNiT

60

24

32

160

43

95

100

S

P,H

P,H

P

S

P,5

S

5

S

U

U

S

S

S

5

5

U

N,P

N,P

S

5

P

5

P

P

P

P

P

P

P

P

P

F

5

P

P



water wells--ContinlEd

------------------------- -------------------------

TYPE
OF

RMER

E

J\LTI'IUlE
OF LAND
SURFACE

(FEET)

6520

WATER
LWEI.
(FEET)

145.

[\l\TE
WATER
LWEI.

MEASURED

R 05/01/1975

DISQlAKiE
(GJlLLONS

ffiR
MINUTE)

10

I:l\TE
DISQlAKiE
MEASURED

05/01/1975

a'IHER
[\l\TA

N1IlLJ'lll£
C!" WL

Suppl ips water to the Hecla Mine.

6570

6820

6750

6730

6600

6415

6540

118.9 S 0!Vl!V1983

44.5 S 0!Vl!V1983

40. R 10/30/1975
33.3 S 11/01V1982

40. R ll/lCi .975
18.9 S 1l/1!V1982

550. R 10/15/1962

16.6 S 04/06/1960

2. R 10/ /1969

10

268

111)

90

M(1982-83)
S{1983- )

A{194!Hil)
M(1982-83)
S(1983- )

o

- a

A{l946~0)

Well dEet:ened f ran Eli ft to liE ft
in 1976.

Srecific C3p'city after 12 h was
0.8 (gal/min) /ft, re[Xlrted ty driller.

Well was atencbred and plugged.
St:ecific cap3city after 12 h
was 15 (gal/min)/ft, re[Xlrted ty driller.

Well presuned to be dEstrcyed.

l'ap1 e I,eaf well no. 1. This well and three
other wells supply water to a uranillYr
processing mill.

6550

6550

6510

14.

31.

22.

10/ /196 9

R 10/ /1969

R 10/ /1969

76

55

79

;aple Leaf well no. 5.

Maple Leaf well no. 2.

Maple Leaf well no. 4.

G 6620 210. R
75.0 S 0!V19/1982

-- a

G

5011)

5000

24.

22.1

R OS/20/1965

07/17/196 8

13

44 VS

OS/20/1965

I 0

Needles well no. 1.

Needles well no. 5. S[Oecif ic C3p'ci ty after
5 h was 0.7 (gal/min)/ft, rated on
7/17/196 8.

E

W

4940

5020

6340

21. R 04/10/1965
6.4 S 06/0!V1979

18.0 S 05/02/196 8
5.5 S 06/0!V1979

40. R 0 !V30/1966
160.9 S 07/13/1982

60 04/10/1965

4.0 VS 05/02/196 8

6.8

1--

I a

- a

Needles well no. 2.

Needles well no. 3. S[Oecif ic C3p'ci ty after
4 h was 0.2 (gal/min)/ft, rated on
5/2/196 8.

Sumners well.

W

6040

6520 324.4 07/13/1982

10.0

5.0

06/06/1979 A --

-- a

WindN'histle well. b):ecific caFHcity after
1 h was 0.4 (gal/min) /ft, re[Xlrted ty
driller. SUWlies water to U.S. Bureau of
Land'Management camp:jround.

Hart Point well no. 2.

G

G

G

G

W

W

G

5611)

5B50

5712

5760

5900

5870

5988

5 Ell 0

6220

111). R
181.1 S 07/1!V1982

30.6 S 10/14/1955

46.6 S 07/19/1982

111). R
155.9 S 04/19/191lJ

150. R 02/ /1935
135.6 S 07/1!V1982

211). R
194.8 S 0!VH\I1982

36.0 S 07/19/1982

191.1 S 07/1!V1982

6.8 VS 03/11/1983

6.5 VS 04/19/1983

8.8 VS 04/19/1983

20

12

5.0

5.0

B --

a

A(1946-55)

a

A a

a

a

a

a

Mail Station well.

Well destrcyed in 1956.

sand Rock well.

Tank Dr'" well.

5988 well.

uraniun test hole mnJerted to water well.
Well problhly open to the N a:juifer.

Mesa well. Well problb1y 0t:en to the
N a:juifer.

1. 8 FVS 04/1!V19836320

6000

5990

+18.

25.

00.

S 04/1!V1983

R 12/02/1961

R 0!V07/1963

40

62

12/ /1961

0!V /1963

B a

B --

B --

Fbtash test hole ronJerted to water well.
WelJ fl~s freely onto ground.

Plant well. Sf:ecific cap3city after 7
h was 0.1 {gal/min)/ft, re[Xlrted ty
driller.

Shop well. S[Oecific cap'city after 1
h was 0.2 (gal/min)/ft, re[Xlrted ty driller.

W

5970

6070

54.9 S 0!V21/1982 5.0

2.0 04/1!V1983

B a

A --

Short Deav well.

Bartell's Folly well. uranillll test
hole col1\lerted to water well. Well
protably 0t=en to the N cquifer.

85



------------

'1lIlble 6 .--~<Xlrds of

----------------

LOCATION

CAS IN:;
IXPIll IXPIll DIA/ot-

OF WELL CASED E'lER
(FEET) (FEET) (INGlES)

IXPIll '10
FIRST

OFENIN:;
(FEET) FIN ISH

PRINCIl¥\L
WA'lliR

YIELDIN:;
FORMATION

IXPIll
'10

lQUIFER
(FEET)

U5E TYPE
OF OF

WA'lliR LIFT

29BDD- 1 U.5. BURFJllJ OF
LAND MANM;E/oENT

30am- 1 U. 5. BURFJllJ OF
L~D MANM; E/oENT

30I¥.C- 1

32CCD- 1 U.S. BUREJllJ OF
LAND MANM;E/oENT

35BAC- 1 foIL YBreNUM <DRP.

02/ /1938

09/30/1966

1922

liD

300

700

170

112

6.25 55

112

p

x

220WJO

231WffiT

231WffiT

s

U

5

s

U

p

p

F

F

(D-30-25) 4JlllB- U.5. BURE/V OF
L~D MAllffiEMENT

2000 s p

02/2!V1977 1400

19111\B- 1 U.5. BllRJ':IV OF
L~D MilNM;EI£NT

(D-31-22) 4BOC- 1 U.5. IlURFJllJ OF
L~D /-1l\NM;EMENT

61\BB- 1 U.5. BURFJllJ OF
L~D MANM; EMENT

(D-31-23) 2CCC- 1 5'm'lli OF UTNl

5BAA- 1 U.5. BURFJllJ OF
L~D MANM;EMENT

9DDD- 1 U.5. BURFJllJ OF
L~D MANM; E/oENT

17BBD- 1 U.5. BURFJllJ OF
L~D MANM;El£NT

23ADD- 1 U.5. BURFJllJ OF
LAND MANM;EMENT

24<BA- 1 SUMMERS, K.5.

241JlD- 1 SUM!'ERS, K.5.

240CA- 1 9.1Ml'IERS, K.5.

26l\1lD- 1 CClEN, Ml\RIE

28O\B- 1 HR..LIIII\Y, BRlCE

32BBD- 1 BAR MK R1INGI

36D1\C- 1 NElL&l-I, FREEMAN

(D-31-24) 5<BC- 1 U.5. BURFJllJ OF
L~D Ml\N}>(;EMENT

7DI\A- 1 U.5. BURFJllJ OF
L~D MANIGEMENT

11:1lCD- 1 SUM!'IERS. K.5.

23BBD- 1 U.5. BURFJllJ OF
L~D MANM;EMENT

24B1Jl- 1 U.5. BURFJllJ OF
LAND MANM; EI£NT

30BOI- 1 N..LRED, WlLs:;tl

(D-31-25) 5DDI\- 1 SUM/oERS, K.5.

6ACA- 1 SUM!'IERS. K.5.

(D-32-23) 7WB- 1 U.5. BURFJllJ OF
L~D MANIGEMENT

36DCC- 1 REDD, ~K

01/15/1950

01/20/1965

03/24/1959

196 8

11/ /1934

0!V19/1946

1933

05/12/1953

06/30/1941

1930

04/10/1946

09/01/1981

03/ /1940

0!V2!V1967

225

298

275

420

352

350

154

164

164

200

220

64

402

300

220

65

365

190

28l

320

275

107

20

24

60

68

20

112

88

30

20

5

20

24

60

68

20

112

88

30

20

x

x

x

x

x

x

x

x

x

220WJO

220WJO

220WJO

220WJO

220WJO

220WJO

220WJO

220WJO

220WJO

220WJO

220WJO

221ENRD

220WJO

220WJO

231WffiT

220WJO

221ENRD

220WJO

221ENRD

220WJO

220WJO

220WJO

210DIDT

105

96

00

71

s

5

5

5

s

s

U

s

U

5

U

U

s

5

s

S

U

s

U

5

5

5

5

U

p

p

p

p

p

p

p

p

p

p

p

p

F

p

p

p

p

p

p

p

(D-32-24) 22Alll- 1 U.5. GEXLffilCAL
SURlEY

06/06/1983 1595

86

40 1091 x 231WffiT 1338 u



water wells--ContinlEd

N.TI1UOC
Of LJlND
9JRFAa;

(FEET)

WATER
LCYEL
(FEET)

Ql\TE
WATER
LeVEL

MEA5URED

DlSCHAR.;E:
(GALLONS

PER
MINU1'E)

Ql\TE
DI5CHAffiE
MEA5URED

O'IllER
Ql\TA

lI\'AILNlI&
QW WL

5920

5830

220. R
143.3 5 07/19/191£

60. R 02/ /193 e
56.8 5 07/19/191£

5.0

15

()

-- c

[{in: F()l'k well. Well prot:ebly of.l'r1 to
the 1\ illl,lfCt.

F"wt Can';;on well no. 1.

5840

5840

F 07/19/191£

07/15/191£

0.6 fVS 07/19/19flZ

3.0 FVS 07/15/19flZ

A --

B --

\.'Jell fllw!j t reely intu stol'k troulJh. well
prolalJly uIX'11 to the N <:l..luifet.

!::aE;t Glnyon well no. 2. Well flews
f ref>.ly HltO stock trough.

w

vi

vi

6160

6560

6170

6320

6440

193.5 5 10/12/1951

155. R
156.7 5 0 f¥'19/191£

35.3 5 07/19/191£

lIE. R
158.9 5 07/13/191£

243.7 5 07/13/191£

5.0 v

5.0

1.9

1\(1946-51)

a

-- a

-- a

()

Past.L:re well no. 2. uraniun test hole
cOl'1Verted to water we! 1.

Big Indian well. FetroleLm test hole
PittE,-Federal 73p ClJwerted to water well.

Hart Fbint well no. 3. Uraniun test
hole ClJrwerted to water well.

Hart Fbint well.

G 6070 230. R 02/0l/1965
189.9 5 02/1f¥'1983

15 02/01/1965 () Sr:ecific ca",city after 1 h was
0.1 (gal/min)/ft, repxted ty driller.

G 6210 322.2 07/1f¥'191£ 5.0 a LIOy'd Adams 2 well.

W 6195 250. R
2(6.0 5 02/HI!1983

3.1 V5 02/1f¥'1983 A a Lightening Drew well.

G

w

6240

6020

6050

250.
330.

103.3

R
5 07/14/191£

03/17/1965

6.0

2.3 VS 02/0ll/1983

a

-- A(l946-60)
-- 5(1961-65)

A --

Lo~ cedar well.

Otstruetion at 105 ft.

5eiSTlograp,. hole ClJnterted to water well.

G

598J

5970

64.0 5 0ll/1f¥'1983

11 VS 03/1l/1983

-- S(1966-

A --

Sei9Tlograp, hole mrwerted to water well.
In 191£, depth of well was 72 ft.
HydrograFh of water-l<Vel data in figure 13.

6060 145. ROll/ /1946 10 0f¥'22/1946 a 5r:ecif ic ca",ci ty was 0.2 (gal/min) /ft,
re!X'rted ty driller.

G

6410

6200

53.0 5 0 f¥'20/191Q

406. R 03/0l/1977
172.4 5 04/16/19ID

3.3 V5 04/16/1983

A a

8 a

fllotogra[i1 Gap well.

uraniun test hole OJl'lJerted to water well.
Deep:'r rep:)[ted water lEVel fX'ssibly due
to a lCJnler FQtentianentric head in and
subsG:J.~nt water loss to the r-Denkopi
Formation. Well presuned not to te as
deep as sha,.,'l, hero'.

0.2VS 07/15/1982 A--

W

608J

5840

598J

100. R
140.4 5 02/1f¥'1983

s 07/15/191£

60. R
70.0 5 0&/2l/191Q

2.5 v

6.5

02/1f¥'19ID A a

-- a

East QlT:¥on well no. 3. F10<.' wntrolled
I::¥ valve.

Miller Flat welL Petroleun test hole
con/€'rted to water well.

5900 24.4 07/14/191£ a

W 5920 60.1 5 07/15/191£ 5.0 o Ot:struetion at 63 ft.

5960 25.0 06/02/1983 a Originally drilled to 1,200 ft, protably
f€ret.rating the Wing:tte sarrlstore and the
<..hinle Fonnation; the well was rePJrted to
flow.

W 6040

6360

6240

6310

6920

100. R
109.6 5 07/15/1982

18J. R 09/13/1967
190.7 s 07/16/191£

195. R
170.7 5 07/16/191£

65. R
113.8 5 07/13/191£

35.5 S 10/31/1953

4.0

15 B

3.6 V5 02/1ll/1983

a

a

a

A 0

A1l942-53 )

S{:ecific cap3city after I h was
0.2 (gal/min)/ft, re!X'rted ty driller.

Originally drilled to 1,218 ft, naY
plug""d at atout 320 tt.

Hart.!;; DraN' well.

Well presuned to rc dc,,,troy(-xL

87

6922 962. 06/12/1983 7.0 V5 06/1l/1983 I a U.5. Geological SurvEy test well.
Packer used to isolate lower water
zore (109l-T.D.) in Winga.te Sandsto~.

Water leJel in annulUS alove I-Bcker stood
at 625 ft; water protably fran salt Wash
Manber of the Morrison F'ormaticn~ S{:ecific
ca",c:ity of the lower zone after 6 h
was 0.1 (gal/min)/ft, rated on 06/11/1983.



Table 6.--Rerords of

LOO\1'!DN

--- --------
CWNER

ffi'lli
CDMFLF''lliD

CASThG
IEPlli IEPlli DIAM-

OF' WELL CASED E'IER
(FEET) (FEET) (INGIFS)

IEPlli 10
FIRST

OPENm:;
(FEET) FINISH

PRINCIfl'IL
WA'l'I*

YIELDIN3
FORMATION

IEPlli
10

IQUlFER
(FEET)

USE 'IYPE:
OF OF'

WATER LIFT

(0-32-25) 14Bffi- 1 A'ILAS CORP.

33aJo- 1 All"Jot3, LLOYD 0&/22/1%4 147 147 115 P 210DIDT S

(0-32-26) 22BOC- 1 UNION OImllE CORP. P,K

34A<B- A'ILAS CORP. 06/11/1974 ffi ffi 43 P 217BRCN

(0-33-23) lCAA- 1 Si'I'l JUAN 11/01/1%6 260 206 5.62 206 X 217BRGJ 2lH P,H
CDUN'IY AIRRJRT

360M- 2 CITY OF flJNTlaLLO 05/04/1900 1655 1216 16 1216 X 220NVJO 1442 U

36DAD- 1 u. S. <nIERNMENT 168 168 102 P 210DIDT 123 U

36DAD- 2 U. S. <nIERNMENT 235 235 87 P 210DIDT U

36DAD- 3 U. S. <nIERNMENT

36088- 1 CITY OF MONTIaLLO 10/ /1977

500

335 260 260 X

217BRCN

210DIDT 235

u

S

36DCA- CITY OF MONTlaLLO OS/25/1977 275 155 8.65 155 X 210DIDT 140 P

360<B- 1 CITY OF MONTlaLLO

36DCD- 1 CITY OF MONTlCU.LO

07/07/1977

OS/20/1977

290

275

1m

175

181

175

X

X

2100IDT

210DIDT

175

170

P s

(0-33-24) 19DAD- 1 U.S. <nIERNMEN1' 1955 1716 1716 220NVJO 1305

26BDC- 1 COMMUNITY OF
Gm:;EF/l ILL

30llAB- 1 U. S. <nIERNMENT

10/01/1934

07/ /1953

145

319

44 44 X 210DIDT

210DIDT

54 U

U

30008- 1 O. S. <nIERNMENT 1955 330 210DIDT U

30DD0- 1 CITY OF MONTlaLLO 1955 338 210DIOT 158 P 5

31AB8- 0.5. <nIERNMEN1' 06/ /1955 353 210DIDT 196 U

31ABC- 1 U.S. <nIERNMENT 1955 337 210DIDT 214

31A<B- 1 CITY OF MONTl<.aLO 1955 358 210DIDT 226 P 5

31BCC- 1 u.s. <nIERNMEN'I' 1955 342 210DIDT 225 1I

31BOC- 1 CITY OF fUNTIGLLO 06/19/1977 365 271 8.62 271 X 2100IDT 267 S

3lBCA- CITY OF MONTlaLLO 06/22/1977 360 277 6.37 277 X 210DIDT 275

31Bm- U. S. <nIERNMENT 06/ /1955 378 210DIDT 222 U

88



vater velllt-O:>ntinued

TYPE
OF

JUoIER

I'LTI'IUllE
OF LAND
&JRFACE

(FEET)

WATER
LElIEL
(FEET)

Q1\TE
WATER
LElIEL

MEASURED

DISOIARlE
(GI\LLONS

mR
MINUTE)

Q1\TE
DISO!AR;E

MEASURED

O'DIER
Q1\TA

lIlAL".IlI£
~ WL

W

6800

6750

7130

25. R 0&/2&/1964
22.2 5 09/2l/1981

20 - 0

Dunn Mine well. Well protably 0l"'n to the D
"'Iuifer.

Wilson-5ilverbell well. Well proJ:ably
0l"'n to the D "'Iuifer.

c

6800

6990

6990

6890

38.

90.

1153.

R 06/1l/1974

R 02/15/1979

5 06/04/1900

20 A

B --

Sl"'cific caplcit:y after 1 h was
0.3 (gal/min)/ft, reported I:¥ driller.

Mill 4 well. one of four wells used to
sUWly water during the 1940's and 1950's
for urani Ut>-prooossing mill in ~ntioollo.

Well presuned to te destr"fed.

6870

6ff70

131.5 5 05/04/1955

98.0 5 05/10/1955
90.9 5 04/19/1983

27 V5 05/ll/l955 -

Mill 2 well. Otservation well during
"'Iuifer test at Mill 3 well. 5uWlied
water for uraniUt>-processing mill. Well
presuned to be destr"fed.

Mill 3 well. 50Wl ied water to
urani~processingmill. Jlquifer test
conducted in !'loy 1955. Sl"'cif ic caplci t:y
after 24 h was 0.5 (gal/min)/ft, fran
"'Iuifer test. (see table 7.)

158. R
156.7 S 03/03/1981

175. R
134.4 5 03/03/1981

E

7000

6920

6950

235.
206.

R
5 03/03/1981

20

32

20

o

o

o

Ci t:y Park well. one of several wells
drilled I:¥ the cit:y of /oI;)ntioollo in 1977
to sl4lP1y water dur ing severe drought.
Sl"'cific alplcit:y after 10 h was
0.9 (gal/min)/ft, reported I:¥ driller.

Specific alplcit:y after 3 h was
0.4 (gal/min)/ft, reported I:¥ driller.

Sl"'cific alplcit:y after 1 h was
0.7 (gal/min)/ft, reported I:¥ driller.

6920

6920

137. R
130.8 5 03/03/1981

970.0 5 1l/23/l954

33

70 V5 10/0l/1956

o

I I

Sl"'cific caplcit:y after 73 h was
0.6 (gal/min)/ft, reported I:¥ driller.

HallIwell. Drilled I:¥ U.5. Atanic
Enerq,- OJrunission to test "'Iuifers for
production. Sl"'cif ic caplci t:y for
D!lkota sandstone (and Burro a"yon
fOrmation?) after 24 h was 0.3
(gal/min)/ft; for Entrada sandsto_
Navajo sandstone interval after
72 h is 1.3 (gal/min)/ft.
'n!sts conducted in October 1955.
Well destr"fed after testing.

6000 81.4 5 10/06/1949 9 1934 A(l946-49) Otstruction at 60 ft.

30 V5 01V05/l955 B 5(1983-

E

E

E

6916

6925

6937

6954

6940

6960

6901

6970

6900

6981

174.2 5 06/20/1956
177.0 5 04/19/1983

189.9 5 05/05/1955
188.0 S 04/19/1983

197.8 5 06/13/1955
196.2 5 04/19/1983

191.8 5 05/05/1955

211.6 5 05/10/1955
207.3 5 04/19/1983

216.9 5 01V05/1955
199.3 5 0&/19/1983

200. R
205.1 5 03/03/1981

195. R
203.5 S 03/03/1981

224.6 5 06/16/1955

47

60 V5 07/13/1955

206 VS 07/16/1955

30 V5

58 V5 05/16/1955

35

28

40 V5 07/23/1955

C(1955- )

B I

I I

1--

B I

- 0

o

B I

89

D!l1tonwell no. 2. One of several wells
drilled in mi~1950's to sl4lP1Y
additional water to U.5. Atanic Enerq,
OJrunission uraniUt>-processing mill.
Used only as an observation well;
hydrogralhs in figures 23 and 24.

Mclnt:yre well no. 1. Sl"'cif ic caplci t:y
after 7 h was 0.4 (gal/min)/ft,
rated July 1955.

D!l1 ton well no. 1. fOrmer U.5. Atanic
Enerq,- OJrunission well, llQ< used I:¥ tam
residents. Sl"'cif ic caplci t:y after 12 h
was 2.5 (gal/min)/ft, rated July 1955.

Perkins well no. 1. otstruction at 200
ft.

Jensen well 00. 2. Sl"'cific caplcit:y
after 27 h was 0.3 (gal/min)/ft, rated
May 1955.

Jensen well no. 1. Former U.5. Atanic
Enerq,- OJrunission well, llQ< used I:¥ tam
residents. Sl"'cific caplci t:y after 20 h
was 0.7 (gal/min) /ft, rated !'loy 1955.

Jensen well nOe 4.

Q!netary well no. 1. 5l"'cific caplcit:y after
5 h was 0.2 (gal/min) /ft, reported I:¥
driller.

Q!netary well no. 2.

Jensen well no. 3. Sl"'cific caplcit:y
after 7 h is 0.4 (gal/min)/ft, rated July
1955. Sl"'cific caplcit:y at depth of
300 ft was 0.1 (gal/min)/ft.
otstruction at 220 ft.



'lable 6.--Aemrds of

LOO\TIDN

3l<BB-

(JoINER

U.5. CDlERNMENT

llI\TE
<DMR.E'mD

C1ISING
l:E:PlH l:E:PlH DIM-

OF WELL C1ISED E'lER
(FEET) (FEET) (!NOlES)

l:E:PlH '10
FIRST

Of£NING
(FEET) FINI5H

PRINCIPAL
WATER

YIELDING
FOR/o'ATIDN

210DIOT

IEPlH
'10

JlQUlff:R
(FEET)

USE TYPE
OF OF

WA'lER LIFT

U

32BlID- 1 U.5. CDlERNMENT

(Ir34-22) 2l101h- 1 CITY OF BIJlNDIN:;

(Ir34-23) lIlI\D- 1 PEH~, JAY

(Ir34-24) 2llAA- 1 mOlES, ELreN

7aB- 1 SNlL, EIWARD

25AAIr 1 FROST, C. A.

34J\BB- 1 FROST, WENlELL

(Ir34-25) 7lJlJD- 1 ElIDrER, G.W.

1956

0!V10/1960

07/ /1945

O!V /1945

04/29/1974

09/15/1962

07/06/1965

293

8ffi

225

175

140

225

360

150

100

293

503

ffi

150

43

10.75

12

6.62

229

503

ffi

70

P

x

x

P

P

210DIOT

220NJJO

210DIOT

210DIOT

211DIOT

210DIOT

220NJJO

217BRrn

210DIOT

166

114

66

75

70

p

U

5

U

5

U

T

p

p

T

P

p

17ABA- 1

24DllI\- 1 JCIlN.'Ui, 'lRAIEST

147

1965 1790 1790 8 1500 P

21ODIOT

220WJO 1237

U

U

3103Ir 1 IW5EY, a.ARENCE

(Ir34-26) 4ll1\Ir 1 STA'm OF UTAH

6aB- 1 IIJFflWl, W.C.

06/12/1970

09/ /1934

07/ /1945

1ffi

100

IS;

1ffi

45

6

40

45

P

x

217BRCN

217BRCN

210DIOT

55

ffi

5

U

U

P

29CD1>- 1

30BCC- 1 <DMKJNITY OF EAS'lLANIJ 05/19/1977

3OC<B- 1 <DMKJNITY OF EAS'lLANIJ 07/ /1934

160

14

160 6 125 P

210DIOT

210DIOT

111JlLVM

5

p

p

p

5

5

(Ir35-24) 22ll1\Ir 1 RANllI\LL, FJ\R,

22lJlJD- 1 FROST, IlAR(LD

27ADC- 1 FROST, IlAR(LD

07/20/1964

04/17/1961

400

615

400

100

72 13.38

100

72

x

x

220WJO

220NJJO

220WJO

I. H

T

T

T

27BDIr 1 FROST, IlAR(LD

2700c- 1 FROST, HAR(LD

(Ir35-25) 15J\BIr 1 JCIlN.'Ui, R.>R&S1'

22J\BIr 1

03/22/1974

01/20/1976

04/ /1960

310

400

30

10

195 12

10

195

x

x

220WJO

220WJO

210DIDT

210DIDT

r,H,s T

T

II

U

(Ir35-26)21CCIr 1 'lUmER, M.C.

27BBa- 1 JONES, CECIL

(Ir36-21)27AJ\B- 1 U.5. CDlERNMENT

(Ir36-22) 10CAIr 1 CITY OF BIJlNDING

04/19/1965

02/23/1950

07/07/1977

100

67

100

140

24

27 6.5

24

27

x

x

210DIDT

210DIOT

221SLW5

217BRrn

5

5

U

P

p

5

12CCIr 1 BLACK, O\LVIN

15CDIr 1 CITY OF BIJlNDING

11/13/197 8 lIDO

06/15/1959 1960 140 P

220WJO

220WJO 1300

H,S

P

S

5

22llAA- 1 NIEL8rn, J05EHl L

26Bll1\- 1 CITY OF BLANDING

26Bll1\- 2 CITY OF BLANDING

2603~ 2 CITY OF BLANDING

02/ /1945

OS/23/1977

OS/24/1977

0!VI0/1977

90

140

145

170

150

18

25

101

5.12

5.12

6.62

18

25

101

x

x

x

217BRrn

217BRrn

217BRCN

217BRrn

65

15

13

U

s

5

s



water wells--ContinlEd

TYPE
Of'

lU'IER

PLTI1UDf:
Of'LAND
SJRFAa:

(FEET)

wmER
LENfL
(FEET)

ffi'!'E
WA'IF.R
LENEl~

MEASURED

DIS CHAR:; E
(GALLONS

rr:R
MIN1J1r;)

ffiTE
DISQlAR:;E

MEASURED

O'IHFR
ffi1'A

~

QW WL Hr:MI\RKS

6870 95.0 S 05/10/1955 -- I Pjll weIlL ObservaUonwcll during
C¥]uifer test of Mill 3 welL Well
preE;uned to ~ cEstrc¥eci.

6900 158.8 07/14/1982 -- 0 Dal ton well no. 3.

D 761I1 45. R ID/01/1962
115.2 S 10/21/191l2

I 0 Johnson Creek well. water lEVel
greatly effected bf surface .....'ilter in
nearl:¥ creek.

7000 H7. R 07/ /1950 B --

v;

6000

7000

108.8 S 06/07/1982

85. R 07/2&11945
82.4 S 10/13/1954

20

o

A(l949-54) Well presuned to te destrOied.

61I10 165.7 06/14/1983 A(l946-59)
S(l96()-iB)

D 5640

61120

6700

6835

35. R
28.8 S 0&123/1982

1Il. R 10/27/1962
93.9 S 06/07/1982

40. R 07/12/1965
44.0 S 06/07/1982

141.8 S 06/07/1982

5.0

2.0

10/01/1962 -- 0

- 0

-- 0

W

61124

6710

1151.

118.

5 0&120/1983

R 06/29/1970 2.0 VS 06/07/1982

-- 0

A --

Petroleun test hole, Travest "A" no. 1.
Borehole re-entered i:¥ U.S. Geological
Smvey in 1982. cement pI ug pI aced at
1,790 ft and casing was shot !",rforated
Letween 1,500 and 1,520 ft.

6725

6840

30.6 S 0 &119/1983

67.8 S 09/2 &11971

A(1946-59)
S(196()- )

A(1946-59)
S(196()-71)

otstruction at 45 ft. Hydrograpo in
figure 24.

otstruction at 45 ft.

W 6700

6790 112. R 1977

1.0 VS 06/0&11982

44

A --

I -- Sf"cific (ap;city after 4 h was 11.0
(gal/min)/ft, rep:>rted i:¥ driller. Prior to
1983~ water was hauled for use in Eastland.

D

D

D

6800

5400

5470

5460

2.8 S 03/11/1982

39. R 05/01/1961
43.2 S 11/1&11982

50 V

210 V~.

420

10/24/1957

07/29/1968

A(1946-59)
S(1959-83)

B --

Long Dr"" well. Used i:¥ Eastland residents
to prcwide wat.er tefore well (1)-34-26)
308CC- 1 was drilled.

S!"'clfic cap;city aft.er 10 h was
4.2 (gal/min)/ft. rep:>rt.ed i:¥ driller.

D 5400 70. R

D 5430

6710

6635

6720

42. R
39.8 S 1l/1!V1982

10.2 S 06/07/1982

17.7 S 06/07/1982

30. R 04/23/1965
20.8 S 06/0&11982

50

30

o

o

o

o S!"'cif ic cap;ci ty af ter 1 h was
0.5 (gal/min) /ft, rep:>rted i:¥ driller.

W 661I1

5590

16.8 06/0&11982

10 06/24/1950

-- 0

1-- Well presuned to te destroyed.

6440

6390

10. R 07/11/1977
5.5 S 03/04/1981

30 -- 0

I --

Golf (»urse well. &):ecific ca(.8city after
2 h was 0.2 (gal/min)/ft, rerurted t:¥
driller.

E 6320 600. R 84 11/21/1959 l'till ion Gallon Tank well. Water
cascades d::PHn well fran the Burro canyon
Formation at. aoout 150 ft.. Wat.er 1aTe1
in well est.imat.ed at aoout 350 ft..

E

6200

6120

6120

6065

42.3 S 09/0&11983

66. R OS/26/1977
61.5 S 03/04/1982

62. R OS/26/1977
59.3 S 03/04/1982

60. R 09/15/1977
60.0 S 03/04/1982

9.0

22

38 VS 03/11/1983

C(l96()

o

-- a

8 0

91

Hydrograpo in figur es 22 and 23.

cemetary well no. 1. S[ecif ic CBp;ci ty
aft.er 2 h was 0.1 (gal/min)/ft,
rep:>rted i:¥ driller.

cemetary well no. 2. Sf"cific capacity
aft.er 2 h was 0.2 (gal/min)/ft,
rep:>rted i:¥ driller.

cente-r Street well. ~cif ic cap:lci ty
afte, 3 h was 0.4 (gal/min)/it,
rCfX)rted t'i drillf'r.



LOCATlON CWNER

CASThG
OCPIlJ DEPIlJ DIAM-

[Will Of' WELL CASED E'IER
CDMR.ETED (F"T) (FEET) (INGiF.5)

Table 6.--Rerords of

U;PIlJ 'JO ffiThCIPAL lliPIlJ
FIRS1' WATER- 'JO USE 1YFE

OPEN1N3 YIELDIl'l; IQUIfl:R 01 OF
IFE,T) FINISH fDRMATION I FE ,1') WA'IICR J.1I1'

27DAB- 1 CITY OF BLANDI~

27uJ\I>- 1 tLAVENS, .JAMES

27D1\D- 2 JCNE:..'-i, CUH'J'1S

27IXB- 2 CITY OF BLANDll'l;

27Dffi- 1 LYMAN, M. F.

27DrB- 2 LYMAN, M.F.

34PBB- 1 REDO, B. FRPNK

35BBA-- 1 ffiNWAY, e.M.

04/11/1977

04/27/1977

12/10/1977

1937

1937

165

11{)

890

26

121

15H

165

47

66

754

20

34

158

5.12

4.5

6.62

47

66

450

20

34

x

x

217BRCN

221MRSN

217BRCN

2l7ERCN

217BRCN

217BRCN

42

46

146

I,H

U

35BBD- 2 CITY OF BLJ\NDIl'l; 11/01/1977 915 915 6.62 4ClJ 221MRSN 362

(D-36-23) 25BLlI\- lJ. S. BUREtiJ OF
LJ\ND MANK; EloENT

ID-36-24) 14lliA- WK;ON- roo RANGI 05/05/1961 245 55 10.75 55 220WJO T

26Cm- WK;QN- RlD RANG! 01/15/1964 255 48 18 48 220WJO T

(D-36-25) 33CIB- 1 u. S. BUREK! OF 60 221MR5'N S,H
LAND MANK;El'ENT

(D-36-26) 7BAC- 1 WEXPRO CD. 05/11/1900 1800 1981 9.62 1096 231W1'CT 16 ffi

33PBA- 1 roSEY, JIM 2l7BRCN

ID-37-21) 10BA - 1 BLANDll'l; MINES 1950 75 221ELWS D

(D-37-22) 2D1\l~ 1 PERKINS, KLOYD 217BRCN

3A1l3- 1 UTPJj DEPAR'rnENT OF 157 217BRCN
TRANSIORTATION

looo[}- 1 SCENIC AV IATION CD. F,B, I

10Dlli- U.S. BUREI'iJ OF 09/ /1944 164 217BRCN
LAND MANK;EMENT

15BCD- 1 FLATER.! RESCU RCES 12/29/1977 695 520 6.62 520 X 221MRSN N
LIMITED

15Q3A- 1 FLATER.! RESCU RCES 04/15/1977 135 60 5.12 60 217BRCN P,N
LIMITED

22BBC- 1 HQ.T, NELOON 11/07/1977 195 33 5.12 33 217BRCN S C

22C<B- 1 ENEfGY fUELS 09/24/19ClJ 11120 1250 8.62 1250 X 220NJJO 1400
NUCLEAR INC.

2 H<7\D- 1 !:}Jm~y fUJ:LE 06/24/19ffi IffiO 1250 1250 220t""0
~(LEAR INC.

2llll1B- 1 fNUCY f'UEL~-j 10/10/1979 18ffi 1250 10 1250 220WJO N
NUCLEAR INC.

2 JlDQ3- fNEIGY fUELS Ol\l03/1979 1870 1700 1000 P now"o P,N
NUCLEAR INC.

2!DCD- I llit;R;Y FUrLS 12/06/1976 1000 1250 1250 220NJJO
NUCL EAR me.

33m~- 1 ENEfGY FUELS 2020 2020 1270 P 220WJO 1440 N
NUCLEAR INC.

ID-37-24) 14CCA- 1 U. S. BUREK! OF 01/ /1957 40 5
LAND MANK;EMENT

92



vater vell~ntinued

1YPE
OF

KWER

E

I\LTI'IUlE
Of'LNJD
SURFA<E

(FEET)

6110

WATER
LEVfL
(FEET)

!liTE
WATER
LEVfL

MEPSURED

DISQlAR;E
(GALLONS

PER
MINUTE)

!liTE
DISQlAR;E

MEPSURED

O'lllER
!lITA

Il'AJL.!lIlLJ::
\lW WL

Well 5. Water cascades cbwn well
fran aOOut 15 ft. Well protably 0p"n
to the D aquifer ..

6115

6120

60ffi

6100

6100

95.

114.

444.2

19.4

47.6

R 04/12/1977

R 04/29/1977

03/04/1982

02/2!y1958

03/10/1977

5.7 V5 0!V22/19111

8.1 V5 0&'22/1983

60

A --

B --

o

-- w( 1942-5 8)

W(1942-47)
C(1947-58)
M(195 &-77)

st:ecif ic cap3.ci ty at tee 2 h was
0.1 (gal/minl/ft, reported ty driller.

Sp:!cific caracity after 2 h was
0.2 (gal/min)/ft, reported ty driller.

5hop well. SP"cific capacity was
0.2 (gal/min)/ft, reported ty driller.

West well; well destrOjed February 1958.
~drO<jrafh in figure 20.

East well. In 19]7, the well was dee~ned

60 ft, a punp was installed, and the well
and punp were oovered with gravel.
~drograPls in figures 20 and 21.

6000

6090

121.6

96 .3

o!V22/1983

0!V22/1983 10 06/16/1983

~H1952-{i6)

5(1967-82)
M(1982-83)

B M(1952-58)
C(195HO)
M(l96 0-66)
5(1967-82)
M(1982-!ll)
S(1983- )

~drO<jrafh in figure 22.

W

G

G

H

6030

6170

5300

5240

5660

400. R 02/15/1978
390.4 5 03/04/1982

163.8 S 0 !V21/1982

39. R 05/0!V1961
55.5 5 06/11/1982

50. R 02/01/1964
17.4 5 06/11/1982

45.2 S 03/09/1982

150

200

o

o

B 0

o

-- 0

Southeast well. SP"cific capacity after
2 h was 0.2 (gal/min)/ft, reported ty
driller.

Alkali F\:lint well. Well protably 0p"n to
the M'Guifer.

S{ecific caIBcity after 4 h was
1.5 (gal/min)/ft, reported ty driller.

lEI I:Bl ton well.

D 6640

6470

5360

1600. R 7.0

5.8 S 06/09/1982

1--

-- 0

B --

Petroleun test hole ool'1/erted to water
well. 5upplies water for p"troleum
drilling. Plugged at 1,800 ft.

I:laIIatering sunp for uranillTl mine. PlInt:ed
at 150 (gal/min) for 8 h, once a week.

W 5ffiO 18.0 06/12/1982 o

5920 74.7 5 0!V22/1983 M(1951-{i6)
5(1967-82)
M(1982-111)
5(19111- )

~drO<jrafh in figure 22.

E

5llJO

5000

5740

5760

77 .4

362.

55.

03/15/1971

R 04/15/1977

R 12/27/1977

10

18 12/ /1977

B A(1946-59)
5(1960-71)

Well protably 0p"n to the D 'Guifer.

Obstruction at 71 ft. Well
presumed to be destrOjed.

SP"cific ",,,,city was 0.1 (gal/min)/ft,
reported ty driller.

SP"cific ",,,,city after 2 h was
0.1 (gal/min)/ft, reported ty driller.

G 5660

5660

5625

5650

50. R
21.7 5 11/26/1982

460. R 11/03/19llJ
462. 5 05/1!V1983

605. R 0!V03/19llJ
604.0 S 11/23/1982

450.

6.0

238

245

158 C

0!V03/19oo

11/24/1982

I 0

I --

1--

SFE:cif ic alIBci ty after 2 h was
less than 0.1 (gal/min)/ft, reported ty
driller.

Well no. 4. S{ecific caf8city after 48
h was 0.3 (gal/min)/ft, reported ty
driller.

Well no. 3. otservation well during
equifer test at well no. 2.

Well no. 2. I'quifer test conducted
NO/ember 1982. see table 7.

5640

5640

447.
638.

367.

R
5 11/23/1982

R 01/19/1977

223 C

120 01/19/1977

Well no. 1. otservation well during
a:]uifer test at well no. 2.

Test well.

5570 217 C 09/21/1982 1 -- Well no. 5 (or 4A).

5040 5 07/20/1982 4.5
2.0 fV5 07/20/1982

A -- 1E1vin I:Blton well no. 2. Well flows
freely into marshy area. Well prol:ably
0ten to the N equifer.
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'Ibble 6.-Eeoords ot

CASlN3 [EPlJj 'ID PRINCIPAL [EP'!H

lJEPlJj [EP'!H DIAM- FIRST WA'lER- 'ID USE 'lYPE
llA'lE OF WELL CASED E'lliR O~NlN3 YIELDIN:i JQUIFER OF OF

LOOITION ClVNER <DMlLE= (FEET) (FEET) (INGlES) (FEET) FINISH fORMATION (FEET) WM'ER LIFT

---------- - --------------------- --

23MB- 1 U.S. BURFJllJ OF 07/25/1957 306 221ENRD 190
LAND MANKiEI£NT

24CB&- 1 W!'Gct+-RJD RANGI 05/19/1954 520 220NlJO S, I

25BBl>- 1 W!'Gct+- RJD RANGI 05/0V1955 712 248 248 X 220NlJO

([}-37-25) 19BD[}- 1 U.S. BURFJllJ OF
LAND MANKiEMENT

32ew- 1 WEXPRO <D. 06/24/1900 1650 1749 9.62 6ff7 p 220NlJO 852 S

([}-3 &-21) 14CB&- 1 U.S. BURFJllJ OF 03/1ll/1959 150 80 80 X 217BRCN P
LAND MANJ(; EMENT

23CO>- 1 ENERiY RESOURCES OS/2V197 B 1793 1793 1542 p 220WJO 1465 U S
<DRP.

([}-3 &-22) 23AC&- 1 U'l'E INDIAN TRIBE 05/ /1980 1385 13ffi 6.62 1006 S 220WJO P S

23CIl1\- 1 U'l'E INDIAN TRIBE 04/ /1956 1739 1277 8.62 1277 X 220WJO 1510 P

32MC- 1 S'Il\'lE OF UTAH 03/24/1959 U F

([}-3&-23) Uew- 1 U.S. BURFJllJ OF 02/0ll/1937 360 351 221MRSN U p
LAND MANJ(;EMENT

([}-3 &-24) IlJll[}- 1 PERlcrNS, H. C. 585 221ENRD U

12DAA- 1 PERKINS RANQI 506 221ENRD S,I

23AC&- 1 U.S. BURFJllJ OF 500 221ENRD S
LAND MANKi EMENT

([}-3 &-25) 7CBI!r- 1 PERlcrNS RANQI 04/1ll/1953 520 265 265 X 221ENRD S, I F

7CD[}- 1 PERlcrNS RANQI 221ENRD S F

7ll!&- 1 PERlcrNS RANCH 496 221ENRD S, I

7IXB- 1 PERlcrNS RJlNCH 506 221ENRD S F

27CC&- 1 l<AS~R, AR'lHUR 750 221ENRD H,I,S F

30CAA- 1 PERKINS, RIOIARD 11/10/1977 650 100 5.12 100 X 221rnRD 570 S

33BDC- 1 S F

35BD - 1 U.S. BURFJllJ OF 09/1ll/1953 1465 1455 9.62 238 220WJO 679 S,K F
LAND MANJ(; EMENT

([}-3&-26)28AC[}- 1 S,K F

([}-3~21) 140m- 1 U.S. BURFJllJ OF 09/04/1964 1651 1651 8.62 163 X 220WJO 1110 S F
LAND MANJ(; EMENT

23DCC- 1 U.S. BURFJllJ OF 06/11/1979 830 1600 8.62 312 X 221ENRD S F
LAND MANKiEI£NT

([}-3~22) 178M- 1 U.S. BURFJllJ OF 03/30/1982 1350 414 8.62 414 X 220WJO S F
LAND MANKiEMENT

17CB[}- 1 BAR MK RANCH 10/1ll/1977 820 63 6.62 63 X 220WJO 8,H,! F

19BBD- 1 U.S. BURFJllJ OF 11/23/1961 1450 1450 5.5 1225 p 231W1GT 1250 S F
LAND MANKi ElENT

22BO>- 1 U.S. BURFJllJ OF 02/04/1935 475 312 4.5 92 P 221MRSN S
LAND MANKiEMEN~'
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water welle--ContinlEd

TY~

OF
FWER

tl.TI'lUOC
Of'LAND
SURr'Aa:

(FEET)

WATER
LEliEL
(FEET)

UlTE
WATER
LEliEL

MEASURED

DISQlAR;E
(GJlLLONS
~R

MINU1'E)

UlTE
DlSQlJlffiE

MEASURr1J

OlliER
UlTA
~
\!II WL REMARKS

5030

4990

4990

5040

-+5.0 R OEv' /1957

+9. R 05/19/1954
+27.7 R 03/ /1955

+81. 09/ /1955

S 06/11/1982

6.8
5.0 FVS 06/11/1982

150 03/15/1955
75 FVS 06/11/1982

125 09/13/1955
34 FVS Ol\l21/19Bl

11 FVS 06/11/1982

A --

B --

B

B --

~~x £:alton well. Well flews freely
into creekred.

~iax Dalton Artesian well. Originally
drilled to 192 ft. In rtercll 1955,
cE€f:€reci to 520 ft.

\,.'E:11 flcws a t a slew rate into a grOJ€
of oottofl<Jood trees.

tk,lvin calton well. Well fI"'" freely
into marshy arre. Well protebly oren
to the N c.q, uifer.

D

W

5342

5547

33 b.

97.7

10/27/1982

06/13/1982

fll VS 10/27/1982

7.0

I 0

-- 0

Patterson 2 well. Petroleun test hole
u>rverted tel water well. Sr:ecif ic
ca!Ecity aft"r 2 h was 0.3 (gal/min)/ft,
rated Octoter 1982. PI ugged at 1,650 ft.

Vint Jares well.

72 VS 05/31/1900 1 0

5450

5300

536. R Ol\l29/1978
535.7 S 09/H\l1982

443. S 06/04/1900
428.6 S 12/16/1982

50 c S~cific cap3city after 24 hwas
0.2 (gal/min)/ft, re!X)[ted t¥ driller.

White ~sa wE~l no. 2. SI=ecific: cafBcity
after 24 h was 0.6 (gal/min)/ft, re~rted

t¥ driller. Supplies water for
ute Indian RE~servation.

5300

4700

365.

S 10/2&'1982

32

47 FVS 10/2EV1982 A--

v;hite ~sa well no. 1. ~cific.: cafBcity
was 0.7 (gal/min)/ft, reported ty driller.
Supplies water for Ute Indian Reservation,

Al:ancbned oil well, Bluff Bench no. l.
water naN [IONS freely to a marshy area
aoo cbNn a creekred. Well protably o~n

to the N a::Iuifer.

W 5253 213.8 03/07/1982 6.3 c AI kal i Wash well.

4900 +9.3 S 04/1&'1963
4.7 S Ol\l21/19Bl

S(1963-70)
'\(1981-83)
S(19Bl- )

Bydrograrh in figure 13.

06/10/19824ffiO

48!1l

4670

4920

4670

4920

4eJ5

4000

4700

4ffi2

5030

4600

4620

+242.

+25.

+70.
+98.

+6.

+82 .

+84.

-+55.

+94.

03/07/1982

R 07/ /1953

S OS/21/1982

06/10/1982

S 07/21/1982

S 06/09/1982

R 11/14/1977
S 03/07/19Bl

06/10/1982

S 0&'21/19Bl

O!\l21/19Bl

04/29/1982

S 04/29/1982

151 FWA 02/ /1961
50 !VS 06/10/1982

6.8
0.4 FVS 03/07/1982

140 FWA 02/ /1961
15 FVS 06/10/1982

8.3 FVS 07/21/1982

131 FWA 02/ /1961
12 FVS 06/10/1982

116 FWA 02/ /1961
15 VF 07/21/1982

120 FVA 04/15/1966

IE FVS 03/07/19fll

7.5 FVS 06/10/1982

106 FVS O!\l21/19Bl

49 FVS O!\l21/1983

6.0 FVS 04/29/1982

0.6 FVS 04/29/1982

A --

A

B

A 0

A --

A --

B --

A 0

B 0

B 0

I 0

A 0

A 0

vlell fl",s freely ty pip'Iine
into reservoi r.

Richard Perkins well. Well fj",s
f reely Onto grolIDd.

Well flews freely ty pi!Eline
into reservoi r.

Well fl()tls f reel.y into marshy area.

Well flONS f r€ely bt ditch into reservoi r.

Well fl()tls freely into marshy area.

Petroleun test hole col'1lerted to water well.
Flews oonstantly; sane water diverted for
use t¥ Glner, the rest dismarges into
a marsh.

Well has a valve which shuts in most flGJ.

Well fl",s freely onto ground. vlell
prol:ab1y 0!En to the N 'Guifer.

Petro1eun test hole I Go/erment, ooflJerted
to water well. Qising cemented in annul us
tetl¥een 0 to 23B ft and atout 700 to 1,465 ft.

Petroleun test hole corverted to water Well.
Valve on well shuts in most flew. well
prol::ebly oren to the N C¥:l.wfer.

Black MeSi well. Petroleun test hole
3 Black Mesa unit, oonrerted to water well.

An~rson w~ll. Petroleun test hole
Skyline Federal 1-23. ool1lerted to water
well. casing cemented in annulus tebleen
o to 312 ft and tetl¥een atout 830 to 1,700 ft.

4705

4600

+75. S 07/11/1982

'!fi0. R 10/22/1977
+70.8 S 09/09/1982

27 FVS 09/1EV1982

15 FVS 06/13/1982

I 0

1 --

Petroleun test hole ~cker Ranch 2,
ool1Jerted to water well. /quifer test
cooouL"'ted Septant.er 1982. sec table 7.

Observation well during .::quiter test at
well (D-39--21)17[lI'B.

4630

41E0

Hll.

2ED. R

04/29/1982 10 FVS 04/29/1982

20

B 0 ~cker well. Petroleun test hole
Delhi-GOJerITTlent "An, oolVerted to
water well.

CD.Jtx>y Pasture well.
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Table 6.--!lerordB of

LOO\TlDN CWNER
ll1\TE

<DMILETED

CASIKi
DEPIH rEPIH DIA!+-

Of' WELL CASED ETER
(FEET) (FEET) (INOIES)

IEPlH 'IO
FIRST

OPENIKi
(FEET) FINISH

PRIN CI Il\L IEPIH
WATER- 'IO

YIELDIN; IQUIFER
FORMATION (FEET)

USE TYPE
OF OF

WATER LIFT

([H~23) moo- 1 NNAJO INDIAN TRIBE

2BBll- 1 NNAJO INDIAN TRIBE

5AAC- 1 NNAJO INDIAN TRIBE

19G1D- 1 NNAJO INDIAN TRIBE

07/ /1940

0.vl0/1973

02/ /1940

625

222

310

221MRSN

217BRrn

221MRSN

91

S

S

S

S,H

P

P

P

(D-3~24) 13ll1\~ 1 HA'IQj, SHERMAN L.

(D-3~25) 5A<1I- 1 NNAJO INDIAN TRIBE

03/10/1958

07/ /1951

566

372

458

309 11.75 309 x

22lBLFF

221ENRD

495

H, S, I F

5A<1I- 2 NlWAJO INDIAN TRIBE

3OBBC- 1 NAVAJO INDIAN TRIBE

0&/ /1951 1335

03/04/1956 6 as

533

526

11.75

8.62

533

526

x

x

220WJO

221BLFF

730

519

H,S, I F

5,I,H F

36BlB- 1 NNAJO INDIAN TRIBE 03/15/1%6 ffi9 ffi9 6.62 221BLFF S P

(D-3~26)21BlB- 1 U.S. NATlDNAL
PARK SEWlCE

06/ /1963 1425 1425 1150 P 220WJO P S

(D-40-21) 10JlB.... 1 U.S. BUREIU OF
LAND MANK>EfoENT

23AAD- 1 WAlLAND, A. E.

25AJlB- 1 CITY OF BLUFF

25AAC- 1 SAN JUAN
SOICXL DISTRICT

25JlB.... 1 CITY OF BLUFF

25AGl- 1 JClINS:lI, <LARENCE

25AGl- 2 RECAPlURE LOrGE

25AQ- 1 JClINS:lI, JClIN

25BJlB- 1 !GIE, RIlL HI

25BAD- 1 FUlOlEE, GENE

25Bll1\- 1 K & C '!'RADIN; <D.

25Bll1\- 2 AR'IHUR, IUlERT

26All1\- 1 CITY OF BLUFF

26ADD- 1 CITY OF BLUFF

26ll1\1r 1 LESTER, JClIN

32ll1\B- 1 RlV ER RANOIES

(D-40-22) 16BBA- 1 NIEL&N, LYMAN

19~ 1 InSS, KEN

20B~ 1 STATE OF UTJIH

29AJlB- 1 ST. OIRIS'IOHlER' S
MISSION

29B0l- 1 NIELSCN, F.A.

05/16/1%0

04/ /1910

04/ /1910

01/05/1%4

1910

05/12/1%2

06/2.v1962

0.v30/1951

01/10/1%5

05/06/1956

11/04/1958

10/09/1957

09/23/1978

12/1&/1975

02/10/1958

05/ /1960

11/ /1950

1942

200

840

300

550

825

450

400

590

300

700

300

578

300

400

925

350

240

599

12

20

140

97

84

45

63

42

91

39

40

35

599

5.62

20

140

97

84

45

63

63

91

39

40

35

x

x

x

x

x

x

x

x

x

x

x

x

x

221BLFF

220WJO

220WJO

220WJO

220WJO

220WJO

220WJO

220WJO

220WJO

220WJO

220WJO

220WJO

220WJO

220WJO

220WJO

220WJO

221ENRD

220WJO

lllJlLVM

320

200

35

155

S

U

p

p

I,H

I,H

U

P,C,H

P,C,H

P

P

H, I

H

S

H

U

H,I,S

U

P

F

F

S

S

F

F

F

F

F

S

S

F

S

P

29BlB- 1 SIMffiCN, IIIJOCIlCW 05/30/1958

96
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Widt.er wells--COntimed

'lYPE
OF

!U'lER

W

"'" TnU DE
OF LNJll
SURfACE

(FEET)

0195

5240

WATER
LeVEL
(FEET')

440.
434.

164.
I H4.

[}\TE
WATER
LeVEL

MEASURED

R
S 06/03/1983

R
S 06/03/1983

DISaJAfCE
(GALLONS

lliR
MINUTE)

1.5

2.3

[ll\'[l,;

DISCHAfCE
MEASURED

05/00/19f2

05/0 Wl9 82

OlliER
[}\TlI

Rll\ll.dI6L~

C!I' WL

R 0

A 0

McCracken Mesa wd l.
12T~533 •

Tribal wel I I )1~6 OG.

Tr iLal w1cll

W

4934

46.10

4600

137.6 S 03/07/1983

51.4 S 06/13/19 &7

R 04/ /1958 30 F 04/24/1958

-- 5(1962-83)

1--

4760

4756

+149.
+122.

+47.

+460.
+335.

R 07/ /1951
S 01/ /1954
S 02/19/1983

R 00/ /1951
S 01/ /1954

168 fV 07/ /1951

420 fV Oll! /1951 1--

Drilled as water source for nearl~

l.€trole\1T1 test hole. we] 1 leaks
mnstantly.

f\:troleun test hole l-B Hatha-vay-Glasm
F'eck>ra1., oomerted to water well. vJell
leaks c"YJnstantly.

W

4670

5300

5220

4791

R 04/10/1956

576. R
541.0 S 03/11/19&7

112.3 S 09/07/1963
207.0 S 03/10/19&7

210. R 06/06/1960
206.3 S 03/06/1982

150

15

32 VS

6.8

04/10/1956

09/07/1963

B --

A 0

I I

-- 0

Tritel wet 1 12'1'-326. Di.smarge oc ..... reased
to 75 gal/min when nearLJr tril:.al well 12T-332
was drilled and allowed to flew starting
May 1956.

Tribal well 12'1"-513. S!£cif ic caj:aci ty
after 9 h was 0.1 (gal/minl/ft, rerorted
ty driller.

well supplies '.vater to HO/erweep Na tioral
r-bnunent camp:Jrotmd and heacI1 ua rter l 5

buildings. Sp?cific caj:acity after
12 h was 0.2 (gal/min)/ft, rated SeptanL€r
1963. J'<luifer test conductea SeptanL€r 1963.
see table 7.

Tank Point well.

4390

4370

4330

4370

4303

4310

4300

4330

4350

4310

F

+8.

+56.

+4 8.

+38.

+52.

+62.

+35.
+46.

+45.

R 10/20/1946

S 10/20/1946

S 05/04/1982

S 05/04/19 f2

00/22/1983

S 05/02/19f2

S 05/02/19&7

R 02/06/1965
S 05/03/1982

05/04/1982

05/03/1982

20 fVS 10/20/1946
23 fVS 11/19/19f2

20 FS 10/20/1946

6.0 FVS 05/04/19f2

3.7 FVS 05/04/1982

7.5 FVS 07/23/191Q

7.5 FVS 05/02/1982

7.5 FVS 05/02/191Q

6.0 FVS 1l/19/191Q

2.1 FVS 05/04/1982

7.5 FVS 11/19/19&7

B --

B --

I 0

o

S(I962-IQI
M(1982-1111
S(19111- )

A 0

B 0

B 0

A 0

I 0

Well flc"",s freely into PJrd. Another
flowinq well is rePJrted to exist U!lder
a p::>nd alout 3/4 mi southeast of this
well.

Wellhffi.d buried and inaCCEssible, but
rer:ortedly still connected to tewn water
syst€!l1. 'll1e water dlanistry and water
lEVel indicate that this well is shallOo<ler
than the other wells at Bluff drilled
in 1910.

School well. InmrIXJrated into the
Bluff water syst.an in 19ff.L

Bitter-Bavens-Fouchee well.

Hydrograrh in figure 16 ..

Well probably 0!X'n to the N a:juifer.

Supplies water to trailer oourt and possibly
a tracling pest ..

4310 +35.
+42.

R
S 03/04/1982

20 F' 11/25/1958 -- 0 suppl ies resturant, gas station,
and trailer murt.

260. R 02/1]/1976
221.7 S 01j/22/19f2

G

4325

4350

4310

44 Bl

4760

+36.

+8.

18.

R

S 05/03/19f2

R

9.1 FVA 03/04/1972

25 FVA 03/04/1972

1. B FVS 05/03/1982

25.

7.0

1--

B 0

o

r-~cPherson weJl no. 2. Wf'..ll prowbJy
olEn to the N .::q uifer.

r-1cPherson well no. 1.

Driller enmuntered water at 144 ft.
Sp?cif ic caj:aci ty after 2 h was
0.1 (gal/minl/ft, rerorted l¥ driller.

4390

%00

+25. R
+14. S 11/21/19f2

110. It o5/;;' rJ/l 960
111.9 S 0IV22/19lli

3.5 FVS 11/2]/1982

6.1l

B 0

,,(IQ"]->[l)
:;( 1Y!l\~ )

4400 +77.
148.

R 10/14/1954
S 03/05/1982

74 06/22/1956 I --

4325 4.1 S 11/19/19f!l -- A(1942-51) well is 8 ft t:¥ 8 ft and is ooncrete
1 ined.

4330 +28.
+74.

R
S 1l/21/1982

9.4 FVS 11/21/19f2 B 0

97



Table 6.--Rerords of

LO(J\'I'IIJN

30MC- 1 NIEL~, LA.

3 OMD- 1 BUn, ER, H.

mn:
(DMH...E;'!l:;D

1951

CN;IN3

U~?lH U':P'IH DIN+-
OF Wfl.L (ASED E;'n:k
IFEE1') (FEET) (INGlES)

640

27

a,:Plll 10
FIRST

(JPENTIr:;
IFEET) FIN ISH

ffilliCIPAL
'IP.1ER

YIELDIN:;
fORMATION

220NJJO

l11ALVM

IEPTH
'10

~UHER

(FEET)

USE 1'Y~

OF OF
WA'l'Ek LIF'I'

30BBB- 1 CITY Of' BLUFF

30BBD- 1 JONES, C.

(D-40-23) 3BCC- 1

4ALl'\-

1910 l!25

600

20 20 x 220NJJO

220N/JO

S

488C-

12BAD-

SHELL Ou. CD.

NlWAlO rnDIAN WIDE

04/30/1956

12/16/1972

3&8

750

364

20 6.62

170

20

P 221BLFF

221MRSN

220

S, H P

13BAD- 1 'lliXACD, INC.

21LBC- 1 EL PASO NA'lURAL
Gi'S CD.

05/16/1957

07/15/196 0

547

777

495

777 12.25

294

377 P

221BLFF

220NJJO

294 K

H,N, I

T

21LB - 1 EL PASO NA'lURAL
Gi'S CD.

04/16/1959 908 908 8.62 547 P 220NJJO P,N, I S

36ABB- 1 SMIlli, A. B.

27BAk-

36ABB-

36ABB-

U. S. BURENJ OF
LAND 'IANAGEl'ENT

WHEEL ER, LlOYD

fOV E, LEONARD

04/06/1959

11/01/1962

07/06/191>2

672

415

260

300

672

35

260

260

12 1 III

230

260

P

x

P

x

220NJJO

221rnRl

221BLFF

221ENRD

360

230

360

F

H

03/19/1957 1070

1956 1100

(D-40-24) 41XD- 1 NlWAlO INDIAN 'IRIBE

1lABD- 1 NlWAlO INDIAN 'IRIBE

14AIB- 1 SJffiRIOR Ou. CD.

15BCC- 1 'lliXACD, INC.

17IDD- 1 'lliXACD, INC.

32CDD- 2 NAVAlO INDIAN 'IRIBE

32DCB- 1 MJN'IDWMA
'mAn. ER PARK

32DCC- 2 NlWAlO INDIAN 'lRIBE

06/30/1962

02/22/1956

04/16/1956

02/1!V1981

11/14/1967

03/12/1981

007

5ffi

925

350

260

352

007

355

365

100

253

350

352

8.62

9.62

9.62

13 .37

8.62

8.62

300

355

365

100

253

160

140

P

x

x

x

P

P

221BLFF

221BLFF

220NJJO

220NJJO

220NJJO

221BLFF

221BLFF

221BLFF

400

125

105

I, S

H,S

K

P

P, I

P

s

s

(D-40-25) IBCC- 1 NlWAlO INDIAN 'lRIBE

6Q'1C- 1 NAVAlO INDIAN TRIBE

07/01/1952 1404

07/26/1962 1040

1222

1040 6.62

1222

900

x

P

220NJJO 1220

221rnRD H,S

14Q'1C- 1 NlWAlO INDIAN 1'RIBE 1962 900 840 840 x 221rnRD S,H

158CC- 1 NAVAlO INDIAN 1l<IBE 09/05/1962 1052 1052 6.62 920 P 221rnRD S,H

1YMD- 1 NAV AlO INDIAN 1'RIBE

(D-40-26) 19ADC- 1 TEXACD, INC.

12/12/1952 410

779

410

779 9.62

350

540

P

P

221iLWS

221BLFF

300 s, fl

K

P

20A!B-

21M -

'l'EXA<D, INC.

1EXACD, INC.

04/12/1966 1254

1174

1254

1174

500

510 P

220NJJO

220NJJO

975

920 5

(D-41-20) 211D - 1 JIM, klGJAR[)

3611Q'l- 1 NAV AlO INDIAN 'l'RIBE

(D-41-21)22CDC- 1 NlWAlO INDIAN 1'RIDE

06/ /1966

01/06/1954

98

115

405

12

39 12

12

39

x

x

231Wl'GT

220NJJO

220NJJO 130

Il

H,S

S

s

p



"ater wells--Q:lntinLEd

TYHo:
OF

RWf:R

PLT1'IUDE
OF LJlND
SJRFACE

(FEET)

WATER
LEVEL
(FEET)

UI\'rE
WATER
LFlifL

MEASURED

DISQiAA:;E
(GALWNS

FER
MINUTE)

Ul\TE
DISUJAR:;E

MEASURED

O'IlIER
Ul\1'A

8\llI.lI.J'lli.
OW WL REMARKS

4300

4320

4332

4340

+75.
+101.

B.8

+52.

+13.

R
5 1l/21/19fQ

11/21/1982

5 0i¥'22/1983

5 11/21/19fQ

35 FVS 11/21/19R1

60 FVS 10/20/1946
22 FVS 10/06/1964

4.2 FV 11/2ljI9R1

o

D 0

1 S(1%5-82)
~:(l982-83)

-- S(l983- )

B 0

l-l'yclrogra}i1 in figure 16.

Wellhead buried, but re~;()rteuly still
coru-ected t.O the former Cow canyon
Tradinq Post building to the north.

>7.5 FVS 06/14/1982

2.1 FVS 06/14/1982

4570

4565

4640

F 06/14/1982

5 06/14/1982

R 11 05/09/1956

A --

A

B

t-'easured dismarge is minimun vallE'.
Well flews f [eely onto ground, and sane
disdlarge seeps up outside of the lBsing.
Well prol:::ably oren to the N a::}uifer.

Well flON's f reel y onto ground. vJell
prorebly oI.en to the N <:quifer.

S200 645. R 04/06/1973
615.8 S 0&/22/1983

1.7 FVS 02/19/1983 o Tr ital well 121"605.

4760

4520

4520

110.

+2.

40.

R 05/ /1957

R 0&/15/1960

R 0&/09/1979

35

378

209

OS/25/1957

0&/ /1960

O&/04/19111

I --

I --

\r/ell no. 9. Sp:'cific ca[acity after 8
hours was 0.9 (gal/min)/ft, reporteci by
driller.

Well no. 8.

4500 +74. 5 05/1&/1983 fJl rvs 02/19/1983 S(l983- ) Well no. 7; former El Faso well.

4420

4420 +l0.

R 04/ /1959

R 12/15/1962

25 04/13/1959 B --

Driller repJrted hIgh sodiun am iron
content in the water at 60 ft.

4430 2. R 07/10/1982
+35.7 5 03/07/1983

25
1.7 FVS 03/07/1983

A 0 Driller rePJrted saline water at 210
ft, possibly in the Bluff sandstone.
Well was plug'J'd April 1983.

4790 R 07/1&/1962 100 07/22/196 2 A -- SlJllmer Qlmp well; trital well 12T"631.

4640

4!!i0

4590

4500

4440

+69.

+97.

5 03/02/1956

5 02/19/1983

05/ /1956

150 FVS 03/0&/1956

124 03/29/1963
IE FVS 02/19/19f!2

131 03/29/1963
9.0 FVS 03/1l/19f!2

B --

B --

o

B --

'I'rital well 12T"327.

l?E'troleun test hole CQrwerted to water well.
Well nON'S freely into marsh.

Trital well 9T"599A. One of two wells
that sLpply water ~:'C,( tum of r1:>ntE".llJT\a
Creek.

4460

4440

17. R 11/26/1967
67.0 5 05/05/1982

10 o Clugston well. Supplies water for trailer
CQUt't.

Trital well 9T"599. one of two wells that
supply water for tam of t-bntezLlTla
Creek.

332. R 07/27/1962
342.8 5 04/15/1983

W

5195

,,120

271. R 1.8

17

03/10/1955

0!V27/1962

I --

A 0

~"rital well 12T"312.

1'rital well 9~529. Sp:'cific caracity
after 5 h was 1.3 (gal/min)/ft, reported
Ly driller.

W

W

W

5070

5260

4904

4%0

155. R 10/30/1962
227.3 5 07/22/19R1

465. R 10/04/1964
463.6 S 05/07/1982

231. 01/15/1953
226. 5 03/10/1982

18 10/30/1962

1 B 10/04/1962

1.5 VS 03/10/1982

179

-- 0

A 0

B 0

B --

1"rital well 12T"531. Specif ic cafEci ty
after 8 h was 0.2 (gal/min)/ft, reported
by driller.

Trital well 12T"528. Specific cafEcity
after 6 h was 0.3 (gal/min)/ft, reported
by driller.

1Tital well 12K-316.

V219 well. Petrolelll1 test hole UHwerted
to water well. ~cific cap3.city after
24 h was 0.4 (gal/min)/ft, reported by
dr iller.

W

4970

4920

4560

4 &70

4600

O. R 04/1&/1966
60.0 5 07/22/19R1

F R 04/25/1966

164.8 5 09/29/191!2

26. R
Ib.7 S 01/20/1983

52. R 01/06/1954
47.9 S 05/01/1982

300

5.0

6.5

34

04/2&/1966

01/06/1954

-- 0

()

-- ()

B ()

V220 well.

Ul21 well.

Trit.al well 9']'-56S.

'IT itA:!1 well 9K-220.
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33CBS- 1 CAR'!ER OIL CD.

JJHC('- Nl\VIUO INDlAN 'J'lUlH'.

34Affi- Nl'!/AJO INDIM TRIBE

(lr41-23) 12SI1\- 1 SHELL OIL CD.

'laU1e b .--tteW[(l/;) Ul

. _.-. --- -- _._-_. ---_.__. __. ---

OSm:; rEPlH 'IO FRINCIIl\L rEPlli
lEPlH rEPlH DIAl+- FIRS1' WAlliR- 'IO USE 'IYI'E

11\'lli Of' WELl> OS ED ElliR OPENm:; YIELDlNe fQUlFER OF OF
CDMR,E'!ED (FEET) (FEE1') (INGlES) (FEET) FINISll fDRMATION (FEET) WA'!ER LU~'

--- ----- ---- -----'-"-- --------_._.._-_.- -_._.- --_._._--- ------~----_.- -------_._ .. -

1982 755 696 696 22H~RlJ H, S

1941 -; 7~1 432 3D 2~:{lNv'.I(I 41 " II,:;

0l'/31/1955 530 523 523 X 221ENRD

220IWJO II,S

11/24/1956 612 437 6.62 437 X 220IWJO 574

06/19/1964 932 932 4.5 532 p 220IWJO

CWNER

16M!'r 1 SQJTIJLMD ROYALTY
CDRP.

LOCATION

(lr41-22) 61lCA- NAVAJO INDIM TRIBE

(lr41-24) 18Bm- ffiILLII5 PE'!RCLEUM (D. 09/30/1956 1111 106 8 1068 X 220IWJO 1070 P

20ffiA- PH ILL 115 PE'IRCLEUM <D. 04/13/1958 604 582 557 P 220IWJO P, I

29QlA- NAVAJO INDIAN TRIBE S, H P

30ClIl- NAVAJO INDIM WIBE S P

(D--41-25) 4O\D-- 1 '!EXACD, mc. 02/06/1958 1098 1098 8.62 598 P 220IWJO 510 U F

5ADC- 1 SJPERIOR OIL CD. 04/07/1958 1122 1106 822 p 2201WJO

12DA(~ 1 NAVAJO INDIM WIBE 12/ /1958 720 474 474 X 221ENRD H,S

13M - 1

17CAC- 1 SJPERIOR OIL CD. 05/09/1964 717 623 13 .37 475 p 220IWJO U T

17cm- 1 91PERIOR OIL CD. 03/04/196 4 1050 1200 8.62 500 p 220IWJO 453 U

21SBA- 1 NAVAJO INDIAN TRIBE 07/ /1942 1163 328 10 328 X 220WJO u

2lASa- NAVAJO INDIAN TRIBE 11/ /1942 300 235 235 X 221BLFF

27SCA- 1 NAVAJO INDIAN TRIBE l11ALVll P, I

27HDC- 1 NAVAJO INDIAN TRIBE 11lALVM P, I

(D--41-26)20ClIl- 1 NAVAJO INDIAN TRIBE 10/ /1962 1245 221ENRD S

33ffiB- 1 Nl'!/AJO INDIM TRIBE 11/ /1962 753 221MRSN

(D-42-19) 7DI1\- 2 03/ /1946 20 310HLGT

,:6CA- 1 SI'N J VAN I\59JCIATION 57 22 22 X 310HLGT 19 P S

HBC<.'- 1 SI'N JUM I'S9J(IATION 54 310HLGT P

(lr42-2l) ~LlO\- NAVAJO INDIAN 'lI<IBE 93 2201WJO H,S P

14BAll- NAVAJO !NOIM TRIDE
220WJO H,S F

14ClY\~ 1 NAVAJO INDIAN 'l'RlliE 2201WJO H,S

23N3A- 1 NAV1\10 !NOIM TRIDE 220WJO H,S F
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~,'ater wells--<:onti nl£d

P/JfI'IUlE
OF LAND
SURFAa:

(FEET)

WATER
LE.VEL
(FEET)

I:l'\'ll:
WATER
LEVa

MEASURED

DISQiARGE
(GALLONS

F£R
MINUTE)

I:l'\'ll:
DISQiARGE

MEASURED

O'IHER
I:l'\TA

I\\l.AlLreL~
QW WL REMARKS

G 4HlO 315.2 S 04/14/19ffi 3.7 VS 03/0fV19ffi A a

54. S 12/0fV1953
26.1 S 01/19/19lB

w 4950

4950 184. R 10/ /1955

54

3.0

12/0 fV1953 B 0 'I'rilul we} 1 9Y-209. Well or igimlly
drilled to 60 ft, with the W.:lt.er lEVel
at 30 ft. I:eet=ened in 1953 to 520 ttl'
with the water lE.Vel at 54 ft. Eeer:enecl
agaIn san(,Li.me tefor£! 1963 to 775 ft.

5042

4640

230.2 S 03/10/19ffi

S 03/11/1982 5.4 FVS 01/lfV1983

o

B

Tr ibal wel) 9'P--506.

Well flews freely into l-'onrl.

46W +14. R 07/09/1964 195
5.4 FVS 03/10/19ffi

I -- Water in Si.'lld at 240 to 290 it, with a water
Itvel at 100 ft, proouCEo 0.3 gal/min.
Water in sand at 512 to 900 ft., fl(),.;ed
at surfa03. Sp2cific car.:acit:i after
6 h W.:lS 1.3 (ljal/min)/ft, rererted ~,

driller.

5120 200. R 10/14/1956
376.1 S 01/1fV19lB

14 10/14/1956 -- 0

4790 105. R 30 OS/27/1958 I -- Office w~lL Supplies water to housing
area at an oil camp.

4Hl5

4810

4730

4720

4770

4790

F R

+172. R

F R

02/17/1958

12/03/1958

04/15/19lB

2.0 VS 01/19/19lB

2.0 vS 05/05/1982

60 02/17/1958
8.8 FVS 04/15/1983

3 F 12/03/1958
<0.1 FVS 05/07/1982

18 FS 04/15/19lB

A --

A --

A

A --

vl'ell pror-ably oren to the N cquifer.

Wel.l probably o[.en to the N c:quifer.

vJell flows freely onto ground and
cbwn dry wash.

Trit",l well 12'1'-504. Well flC>J5 freely.

Petroleun test hole comerted to water welL
FlONS freely onto 'Jround. Well protably
0IEIJ to the N r:quifer ..

4460

4460

4520

44ffi

46W

46W

+100. R
+274. S

+130. R

R

R

12.4 S

06/15/1964
ofV23/19 ffi

03/09/1964

09/09/1954

011'26/1949

04/15/19lB

60 F

72

100 F

1 F

06/15/1964

03/09/1964

OfV23/1983

ofV26/1949

B 0

B --

I --

-- 0

D --

26-N well. 'Itlree sI=ecif IC car:aci ty tests
Of driller ranqed tet>leen 0.2 to 0.3
(gal/mini/ft. water fran well formerly
used to dih.rte production water tefore
inj£.'Ction for seoonc:ary [e<XNcry of oil.

(}-24 ""-'ell. f':!trolelIl1 test hole comerted
to water well. Wat.er lerel in 1983 was
mud1 greater than available pressure-gage
maximun of +231 tt. Three s~cific

calBcily tests Of driller 'J've val teS
of 0.3 (gal/lPin)/ft. Well formerly used
for dilution of proollction water refore
injection of seoolxlary reaJVery of oil;
abanoored dL~ to <E>tetioration of water
q Lal i ty.. Sel? tabl es 4 and B.

Trit:al well 12~·J08IC». Located Just south
of the Nava:!o 'l'r1l.:.:!l Laj-/j D:!\relopnent Office
in Aneth. An attanpt. ref-vrtedly was mad? to
pluq the fl(>ling well Of hlastinq the
torehole with c¥narnite--the oorehole
collapsed, but wa ter ap~:eared nea rbi
on a hillside laver than the wellhead.

Trital well 12K-30Sll(?).

Well no. 2. One of three wells that
supply water to Anetb r:ay School.

vJell no. 1. One of three wells that
m,q::ply water to Aneth r:ay School.

w

w

5160

4HlO

240. R
275.3 S 05/07t19i1:

200. R
246.6 S 05/07/1982

o

o

Tritel well 12'1'-540.

'I'uffy Qaw well; trital well 12'JL541.

w

4120

40W

4000

4635

4635

4670

6.7

19.

11.0

03/0fV1982

11l20/1982

S 03/09/19ffi

S 03/09/1983

B A(l947-531
GI1961-lBl

D

2.7 VS 01/20/1983 A--

4.2 EVS 03/09/19lB A

31 FVS 03/09/1983 A --

N&r well. One of two wells rererted
to obtain water fran fraC1:ured rock
and to supply wa tee to the tGJn of ~xican

Hat.

One of two wells rer::orted to ol,ti.lin
Wdtf'l lnlH j r':J(_tll:C,<! ru("k dlld tu ~;lIPllly

wiJt.c1 tu tile' ttWIl 01 r-\:y,j l<:JlI Hat.

'I'riLal well 9'lLS:W.

Part of the "f. reely flOtJing water is dIverted
to a stock t cough whil e the rest f 10tJs
cbwn a drew.

4670 S 05/02/1982 0.6 FVS 05/01/1982 B --

101



Tcilile 6.--Rea>rds of

~--_._--------_._---_._------- -------- .

CN3IN; IEPlll '10 PRmCIHIL IEPlll
ffiPlll ffiPlll DINt- FIRST WATER- TO USE 'IYPE

DII.'IE OF WELL CASED E'IER OPENIN; YIELDIlIC lQUIFER OF OF
LOCATION CWNER CDMILE'IED (FEET) (FEET) (INGlES) (FEET) FINISH FORMATION (FEET) WA'IER LIFT

~----

(D-42-22)14BBC- 1 NAVAJO mDIAN '!RIDE 10/ /1951 590 497 7 497 X 220WJO 460 U P

29BBB- 1 NAVAJO mDIAN '!RIDE 220WJO H,S F

33ACB- 1 NAVAJO mDIAN '!RIDE 307 220WJO U

(D-42-23) 2BIB- 1 SHFLL OlL m. 04/09/1954 460 316 6 316 X 220WJO 3£6 H,S F

30ACB- 1 NlWAJO mDIAN '!RIDE 09/25/1971 759 759 6.62 220WJO 4£6 H,S P

(D-42-24)20DA - 1 NAVAJO INDIAN '!RIDE 02/2 &/1970 1342 814 7 814 X 221EllRD U

(D-42-25)28~- 1 NJWAJO INDIAN '!RIDE 10/ /1958 403 221MRSN H,S P

(D-43-21)10CCC- 1 NAVAJO INDIAN '!RIDE 1954 220WJO S P

(D-43-22) 6BCA- 1 NAVAJO mDIAN TRIDE 140 0 0 X 220WJO S P

36BBD- 1 ARm, mc. 09/01/1949 331 220WJO H S

(D-43-23)15CAB- 1 NlWAJO INDIAN '!RIDE 01/20/1954 508 508 6 418 P 220WJO 210 H,S P

36ADD- 1 NlWAJO INDIAN '!RIDE 09/22/1971 240 210 6 210 X 220WJO 40 S,H P

(D-43-24) 6Dffi- 1 NlWAJO INDIAN TRIDE 04/ /1955 950 574 7 574 X 220WJO S P

llCCB- 1 NlWAJO INDIAN '!RIDE 02/23/1972 540 221BLFF S P

12AC - 1 NlWAJO INDIAN '1'RIDE 0&/ /1964 660 221EllRD S P

19M - 1 NlWAJO mDIAN TRIDE 02/ /1935 735 560 6 560 X 231W1'{;'I' 570 H,S P

27AAA- 1 NAVAJO mDIAN TRIDE 05/ /1961 500 221EllRD S,H P

D-43-25J33BBD- 1 NAVAJO INDIAN TRIDE 09/ /195R 560 221MRSN S F

---~~. _.---_' _._-- -- .. ------ -- _.- - ----~_._--- _._----- -_.. _-- _._- _._.--_._._-------- -----_._-_.__._-------,---_.--_._---_._--- --- ----- ---- -------
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water wel1s--COntinlEd

------- ------------_._-_._._------_._--------------_._-- -----_._--_._- -,~.

ALTI'IUI:E J:ll\TE DISQJAffiE O'llIER
TIre OF LAND WATER WATER (GALWNS J:ll\'lE J:ll\TA
OF SURFACE LWEI. LWEI. PER DISQJAffiE ~

la'IER (FEET) (FEET) MEASURED MINUTE) MEASURFD QW WL RFl1ARKS

--------------------

W 5110 315. R 12/03/1953 15 10/ /1951 B 0
332.6 S 03/09/1983

4740 F S 03/09/1983 3.6 FVS 03/09/1983 A water flONS freely into trough and out into
a fOrd.

5030 99. R 0
96. S 01/20/1983

4760 F R 10/21/1954 35 04/12/1954 B 0
+18.6 S 05/06/1982 7.5 FVS 05/06/1982

Vi 5150 270. R 40 Tritel well 9'1'-574.

5660 970. R 12 - 0 Tritel well 9'1'-564.
842.4 S 05/06/1982

W 4925 171. R 0.10 05/06/1982 A a 'I'ritel well 9'1'-225.
207.4 S 05/06/1982

\'i 5097 77 .9 S 03/09/1983 -- 0 Tr itel well 9'1'-517. Petroleun test hole
mrwerted to water well.

W 4810 6.7 R 8.0 B 0 Tr itel well 9'1'-56 8. sei91lograph hole
6.2 S 04/30/1982 mrwerted to water well.

E 5100 20. R 8.8 OS/25/1957 -- 0
84.7 S 01/20/1983

W 5194 133. S 01/20/1954 20 01/20/1954 B 0 Tritel well 9K-219.
136.4 S 05/06/1982 3.3 VS 01/19/1983

I'! 5350 150. R A -- Tritel well 9'1'-575.

W 5475 5ffi. R 20 A a 'I'ritel well 9'1'-538.
540. S 05/06/1982

1'1 5220 300. R A Trite! well 9'1'-572.

W 5200 430. R 1.8 VS 05/05/1982 A Tritel well 9'1'-539. Sp:!cif ic mrductance
pre.r iously refOrted to re 735 us/an at 25

25 °celsius.

w 5310 309. S 02/1&/1951 3.0 VS 05/05/1982 B I Tritel well 9Y-32.
353.7 S 05/05/1982

w 5115 60. R 15 0 Trite! well 9'1'-547.
101. S 01/19/1983

w 5216 250. R 01/ /1965 8.0 -- B Trite! well 9'1'-227.
----_.- --------
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'lable 7.-Estimates of is}uifer coefficients frcm is}uifer tests

Pun~d well Hydraulic Storage

lquifer observa tion well late cnnductivi ty coeff i cient

(feet ~r my)

------------

N (D-39-26)21bdb-l sept. 6, 1963 0.02

sept. 7, 1963 .03

N (D-37-22) 2 Bdbb-l No.1. 24-25, 1982

(D-37-22) 28dcb-l .34 2.55 x 10-4

N (D-39-22) 17bab-l sept. 12-18, 1982 .15

D (D-33-23) 36dad-3 May 10-11, 1955

(D-33-23) 36dad-l .77 11.41 x Hr5

36md-2 .35 1.03 x 10-5

--------------------------

lCurve fits leaky cnnditions retter, with leakance pl/rnl = 9.77 x 10-6.
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'lllble 8.-~ic conductance and ~raturemea.suranents at
wells and springs when water samples were not collected

for cbanical analysis

Location: See figure 2 for description of rnta-site nunbering system.
Geologic unit: See table 1 for eil.plana lion of code.
Statistical analysis of sI=€cific oonductance and dissolved solids for water

analyses in Table 4 provided the oorrelation: dissolved solids = 0.64 x
specific oonductance

Units: IlS/CM, microsiemens per centimeter at 25 0 Celsius; DEGO C degrees
Celsius.

DA.TE
OF SFECIFIC

GEa..CX;rC t-EASJRE- CDNIUCI'ANCE 'IEMPERAWRE
LOCATlON UNI'I' MEN'IS ( IlS/(1) (DffiREESo C)

---_.- . ~-,----------_ ..-----_.__._._--

(D-28-24)14CD -Sl 112NNfvl 11/17/1981 220
(D-29-23) 4CBA- 1 220NlJO 03/01/1983 510 15.0

T(D-29-23)33ACA- 1 220t~JO 04/13/1983 265 13 .0
(D-30-22)13CAA- 1 220NlJO 06/06/1979 410 24.0
(D-30-23) 17ACB- 1 220NlJO 04/19/1983 000 13 .0

(D-30-24)27DAA- 1 04/1&/1983 490 13 .0
30DAC- 1 07/19/1982 470

(D-31-23) 9DDD- 1 220NlJO 02/1 &/1983 460 13 .0
24CBk- 1 220NlJO 02/1&/1983 365 12.0
24DCA- 1 220NlJO 03/11/1983 930 12.0

2800- 1 221ENRD 09/21/197 8 360 15.0
36DAC- 1 220NlJO 02/1&/1983 510 12.0

(D-31-24) 5CBC- 1 220NlJO 07/15/1982 500
(D-32-22)30DBk-Sl 220NlJO 10/20/1982 310
(D-32-23) 7DBB- 1 220NlJO 02/1&/1983 590 11.5
(D-33-23) lCAA- 1 217BRCN 09/20/1978 1060 14.0
(D-34-26)29CDD- 1 21ODID 'I' 06/0&/1982 1700 12.5

(D-36-22)27DAD- 1 217BRCN 0&/22/1983 1410 13 .0
(D-37-24)14CCA- 1 07/20/1982 840 16.0

23MB- 1 221ENRD 06/11/1982 720 16.5
(D-37-25) 19BDD- 1 06/11/1982 720 17 .0
(D-38-22)32AAC- 1 10/2 &/1982 410

(D-3 8-24) 12DAA- 1 221ENRD 06/10/1982 760 18.0
23ACB- 1 221ENRD 03/07/1982 930 17 .0

(D-38-25) 7Q3Pr 1 221ENRD 06/10/1982 630 18.0
7CDD- 1 221ENRD 07/21/19ff2 660 17 .0
7DBB- 1 221ENRD 06/10/1982 590 18.5

7Dffi- 1 221ENRD 07/21/1982 640 17 .0
30C'AA- 1 221ENRD 07/21/1982 810 18.0
33BOC- 1 06/10/1982 850 18.5

(D-39-21)14DDB- 1 220NJJO 04/29/1982 3ffi 16.5
23OCC- 1 221ENRD 04/29/19ff2 370 16.0
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'IBble B.-Specific ronductance and tenperature measurements at
wells and springs when water samples were rot rollected

for dlemi.cal analysifr-Q>ntinued
-_.__ .._.- _. _.__.._._.__._~_._._-- -_._._----" --_._.~--~._-_._._-------

DATE
OF SfECIFIC

GEa...ffiIC r-EASURE- <DIUJcrANCE 'IEMPERA'IDRE
LOCATION UNIT MEN'IS ( IlS/CM) (DillREESo C)

______0_____._._._. __.-

(D-39-23) 2BB&- 1 217BRCN 05/08/1982 1140 16.0
19CBD- 1 06/14/1982 1290

(D-39-25) 5AC/\- 1 221ENRD 05/0&/1982 820 17 .0
36BDB- 1 22lBLFF 05/0 &119 82 1510

(D-39-26)21BDB- 1 220NlJO 03/10/1982 1220 17 .0

(D-40-21)25AQ3- 2 220NlJO 05/02/1982 400 17 .0
2513/>..D- 1 05/04/1982 375 18.5

(D-40-23) 3BCe- 1 06/14/1982 600 19.0
4~D\- 1 06/14/1982 3150 17 .0

36ABB- 3 221ENRD 03/07/1983 11100 14.5

(D-40-24) 4DCD- 1 221BLFF 07/22/1982 1930 19.0
17rBD- 1 220NlJO 03/11/1982 4110 18.0

(D-40-25) 6DAC- 1 221ENRD 05/0&11982 810
15BCC- 1 221ENRD 05/07/1982 840
19AAD- 1 22HLWS 03/10/1982 1830 17 .0

(D-41-22) 6BCA- 1 221ENRD 03/0&/1983 770 12.0
33BCe- 1 220NlJO 03/12/1982 2ffi 17.5

(D-41-23)12BDA- 1 220NlJO 01/1 &/19 83 9350 18.0
(D-41-24)20DBAr 1 220NJJO 03/11/1982 2750

29CBAr 1 01/19/1983 1330 15.5

30CrB- 1 05/05/1982 1320 17 .0
(D-41-25)12DAC- 1 221ENRD 05/07/1982 3120 17 .0

13M - 1 04/15/1983 13900 19.0
17CD&- 1 220NlJO 0&/23/1983 116000 16.0
21BB&- 1 220GLNC 0&/22/1983 110000 19.0

(D-42-21) 2DCA- 1 220NlJO 01/20/1983 470 14.0

14BAD- 1 220NlJO 03/09/1983 235 15.0
14CDAr 1 220NlJO 03/09/1983 225 14.5

(D-42-22)29BBB- 1 220NlJO 03/09/1983 410 10.5
(D-42-23) 2BDB- 1 220NlJO 05/06/1982 810 15.0
(D-42-25)28DCA- 1 221MRSN 05/05/1982 1920 18.0

(D-43-23)l5CAB- 1 220NlJO 01/19/1983 240 13 .0
36ADD- 1 220NlJO 01/19/1983 250 12.5

(D-43-24) 6DD&- 1 220NlJO 05/06/1982 1720
lICCB- 1 221BLFF 05/05/1982 1350
12AC - 1 221ENRD 05/05/1982 4270 18.0
19~A - 1 231Wl-C'I' 05/05/1982 690 16.0

- --_._._._._--_._.. __.- --_._._._ .. _------'---------_.._--_._ .._.__.._-----_.-_._-------"---
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'!dille ':I.-AIIoUy""'s 01 crace eleoents In water
[For analyses oore l:Jy the U. S. Geological Survey prior to 1971, the nlJTIber of significant figures may not mnform to the present

LOG] tion: See figure 2 and text for description of data-site nlJTItering systan.
Geologic unit: see table 1 for explaretion of cede whidl best descrites the interval at which the well is 0p'n or the formation from which the spring
S!:ecif ic cenductance: in microsianens per centimeter at 250 C.
Units: Dffio C, regrees celsius; JIS/CM, microsianens ~r 02ntimeters at 25° Celsius: ~C¥"L, micrograms per liter.
"--_.- ------------- ..~--_._--_._~--_.-. __.--

ALUtfr
SPE- SELE- lNUM,
CIFIC ARSENIC BORa<, BOOMIIE CDPPER, IOmIE, IRON, NllJM, ZINC, 'IOTAL

GED- IlA'IE CDtr DI&- DI&- DI&- DI&- DI&- DI&- DI&- DI&- RE(IJV-
LCGIC OF TEMPER- UJCI'- ill s::I"VED SCLVED SCLVED SCLVED SCLVED SCLVED SCLVED SCLVED ERPBLE

LOCATION UNIT SAMILE A'TIJRE ANa: (~C¥"L (~G/L ( G/L (~C¥"L (~G/L (~C¥"L (~G/L (~G/L (~C¥"L

(DEG o C) (~S/Ol) (UNITS) AS AS) AS B) AS BR) AS QJ) AS I) AS FE) AS 5E) AS ZN) AS AL)

.---_._---

(D-27-24)19C -51 200r-t-lCS 33-10-22 200
(D-2 &-21) 16Bm- 1 220GLNC 82-0&-21 15.5 245 8.3 20
(D-2 &-22) 1eM- 1 221ENRD 79-04-04 630 00

1CA&-51 221ENRD 77-12-14 7.2 0 110 13 61 188

(D-29-23) 3AD -Sl 221::LWS 50-06-28 14.5 647 8.3 20 30
36ffiJr 51 217BRCN 81-04-15 7.8 65

(D-2 9-26) 30DDD-Sl 221ENRD 60-10-05 15.0 315 8.3 30 10
T(D-29-19) 36OOC-51 310RICD 70-04-07 10.0 1020 7.8 50 50 70 40 20

(D-29-23) 4CBJr 1 220NJJO 64-01-15 760 7.5 100

(D-29-24) 10MB- 1 111ALVM 61-03-30 10.5 581 7.6 130 0
(D-30-19) 12ACB-51 310CDRM 69-05-20 13.5 3250 8.1 0 620 10 150 0

14MB-51 310RICD 70-04-07 10.5 571 7.6 0 60 10 20 0
15ADC-51 310RICD 7Q-04-0 8 10.5 405 7.7 0 20 10 50 0
22ADD-51 310CDRM 70-03-05 9.0 404 7.4 0 20 0 30 0

25COC-51 310CDRM 69-05-02 15.0 475 7.8 10 60 0 0
26CBC-S1 310RICD 69-05-02 16.0 439 7.7 10 70 10 0
27CDD-51 310CDRM 69-07-17 21.5 571 7.7 20 10
31CDD-Sl l11ALVM 69-09-04 13 .5 611 8.0 0 60 0 20 10

T(D-30-19) 34CAC-51 310CDRM 69-10-09 13.0 101 7.4 10 40 0 40 0

(D-30-20) 20ACk- 1 310CDRM 69-10-09 15.0 1490 8.0 0 400 0 70 0
20DAC- 1 310CDRM 6&-05-02 14.0 1300 7.9 0 470 0 0
30CBA- 1 310CDRM 69-05-02 15.0 524 7.9 0 70 0 0

(D-31-19) 4ADC-51 310CDRM 69-05-20 13.5 40 10 70 0
(D-31-20) 6ADJrS1 310CDRM 6&-05-02 14.5 640 7.8 0 60 0 0

(D-32-24) 22AIB- 1 231W1GT 83-06-12 16.0 1220 8.6 90
(D-33-22)25DB&-Sl 112CLVM 79-06-01 130 8.4
(D-33-23) 3ODCC-51 112CLVM 79-06-01 260 8.3

36IlAA- 2 220JRSC 00-07-10 645 8.2 137
(D-33-24) 19I1AD- 1 220JRSC 56-10-04 552 7.6 60 470

210DIOT 56-10-05 546 7.8 30 60
30DDC- 1 210DIOT 63-10-16 13.5 6ffi 7.1 10 8100
31ABB- 1 210DIOT 55-06-13 654 7.6 00 30

210DIOT 55-06-16 644 7.1 100 20
(D-34-22)28CAA- 1 220JRSC 77-12-19 7.6 0 100 304 0 11

(D-34-26) 30BCC- 1 210DIOT 77-12-14 7.3 0 100 930 845
30Cm- 1 111ALVM 60-10-06 11.5 750 7.8 50 60

111ALVM 61-03-30 6.5 793 7.6 120 10
111ALVM 00-12-08 8.0 125

(D-35-23) 9CBD-51 217BRCN 79-06-01 100 8.3

(D-36-21) 27MB- 1 221SLWS 50-06-24 13.5 1250 7.7 0
(D-36-22) 12CCD- 1 220NJJO 82-09-22 16.5 510 9.2 30
(D-36-26) 7BAC- 1 200MSil C 82-10-28 22.0 1200 8.1 30
(D-37-22)10DBD- 1 81-07-07 7.9 00 175

82-01-11 8.1 75

22BBC- 1 217BRCN 82-10-20 4450 4.6
22cm- 1 200MSilC 82-10-28 24.0 425 8.1 30
28mB- 1 220GLNC 82-11-25 23.0 3ffi 7.9 50
33DDJr 1 220GLNC 82-09-21 24.5 395 8.0 90

(D-37-25) 32CAD- 1 220JRSC 82-1Q-27 18.5 1240 8.5 50
(D-3 &-22) 23Am- 1 220JRSC 00-05-31 360 7.6 <20 <10

(D-3 &-26) 281\CD- 1 82-09-21 18.0 fDO 7.6 100
(D-39-22) 17BA&- 1 220JRSC 82-09-18 18.0 370 7.8 160

17CBD- 1 220JRSC 82-06-13 19.0 400 8.0
(D-3 9-24) 13IlAC- 1 221BLFF 60-09-03 598 7.9 240
(D-39-25) 5ACA- 1 221ENRD 52-07-19 743 8.0 290 50

221ENRD 53-09-12 14.0 769 8.0 39 50
5ACA- 2 220GLNC 52-07-19 1290 8.2 30 90

220GLNC 53-0&-12 1200 8.3 28 50
(D-39-26)21Bffi- 1 220JRSC 63-09-07 21.0 1820 7.9 230 130
(D-40-21)25MC- 1 220NJJO 82-05-04 17.5 405 8.8

25ABJr 1 220NJJO 82-05-04 20.0 775 9.1
25Am- 1 220NJJO 82-11-19 17 .0 400 8.6 10 100
25BllII- 1 220GLNC 82-11-19 16.5 690 9.0 30
26ADJr 1 82-04-14 65 44

(D-40-22) 29AAB- 1 220JRSC 5 &-05-21 378 8.1 60 20

220JRSC 82-06-14 19.5 360 8.6
30MC- 1 220GLNC 63-10-16 19.0 376 7.9 20 20
30OOB- 1 220JRSC 61-03-29 20.0 595 8.6 140 0

220JRSC 82-05-01 21.0 650 9.0
220JRSC 83-04-14 20.0 758 9.0 10
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sanples from water wells and springs
standards of the U.S. Geological Survey. The laboratory analyzing the sample is listed in table 4.]

flQIIs.

---------------- ----------------------._-------------------------------~--

BERYL- OJRD- MAffiA- rn, Y&- Slffir-r
BARillM, LillM, OIrnillM MruM, CDBN.T, CDPPER, lROO, LEAD, LI1HillM NESt:, lENUM, NICKEL, SJINER, TillM, ZINC,

ANT I- lOTN. lOTN. lOTN. lOTN. lOTN. lOTN. lOTN. 10TN. lOTN. lOTN. lOTN. lOTN. SELEJ- lOTN. lOTN. lOTAL
MJNY, ARSENIC RECDJ- RECDJ- RECDJ- RECDJ- RECDJ- RECDJ- RECDJ- RECDJ- RECDJ- RECDJ- RECDJ- RECDJ- NillM, RECDJ- RECDJ- RECDJ-

10TN. lOTN. ERl\BLE ERl\BLE ERl\BLE ERl\BLE ERl\BLE ERl\BLE ERl\BLE ERl\BLE ERl\BLE ERl\BLE ERl\BLE ERl\BLE lOTN. ERl\BLE ERl\BLE ERJ\BLE
( ~Ci/L (~Ci/L ( ~Ci/L (~G/L ( ~Ci/L ( ~Ci/L ( ~Ci/L ( ~Ci/L (~G/L (~Ci/L ( ~Ci/L (~Ci/L ( ~Ci/L (~Ci/L (~Ci/L (~G/L ( ~1Ci/L ( ~Ci/L
AS 58) AS AS) AS BA) AS BE) A5 CD) A5 CR) A5 CD) A5 CU) AS FE) A5 PB) AS LI) A5 MN) AS MJ) AS NI) AS SE) liS AG) AS SR) liS ZN)

---_._----- ------ -- -----"~_.._----_._,-_._--------------_._----_._-- ---_.._--- ----_._._ ..__ .- - •.._.-

400
<1 200 <10 10 <1 29 2700 10 <10 30 <1 300 570

70 5 640
150

15 50

50 0 0 10 0 0 0 240

20
<I 110 <I <15 5 70 <5 5 <20 <I <5 62
<1 <50 2 20 <5 320 15 15 <20 <1 <5 132

9 270 40 2700 120 60

1100

350

1600

15 21000 100 215
<1 <50 2 30 <5 150 5 15 <20 <1 <5 3820

20
<1 1 <l00 <10 <I <10 <1 3 60 <1 70 10 5 4 <1 90 20
<1 16 <l00 <10 <1 <10 3 2 2300 5 410 50 5 2 <1 200 20

5 1720 470 15
7 415 1!ll0 10 445 290

)10 235 3900 2000
<1 17 100 <10 <1 <10 <1 1 400 2 30 10 2 <1 <1 600 10
<1 16 <l00 <10 <1 <10 <1 2 320 4 20 10 <1 2 <1 570 10
<1 15 100 <10 <l <10 1 3 310 3 40 10 3 4 <1 700 10
<1 10 200 <10 <1 <10 <1 9 150 5 360 20 4 <1 <1 1300 20

<l 13 100 <10 <1 <10 1 3 150 340 10 11 <I 700 10
<I 16 200 <10 <I <10 <l 2 230 40 40 7 <I 1300 20

12 <1
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LOC1\TION

GEO
L(X;IC
UNIT

DAW
OF

SAMH,E

Table 9.-Analyses of trace elenents in water
----~------_._-----------------------~---

------_ .. _-_ ....._-
ALUM-

SPE~ SELE- I!'lJM,
CIFIC ARSENIC BOIrn, BOOMU£ COPPER, IODIDE, IRON, NIUM, ZINC, 10TAL
CON- DI&- DI&- DI&- DI&- DI&- DI&- DI&- DI&- REaJV-

WMPEI<- OO~ HI SCLVED sa..vED SCLVED SCLVED SCLVED SCLVED SCLVED SCLVED ERPBLE
ATURE ANCE (~CVL (~CVL (~CVL (~CVL (~CVL (~CVL (~CVL ("CVL (~IG/L

(DECo C) (~S/CM) (UNITS) AS AS) AS B) AS BR) AS an AS I} AS ~l;) AS SE) AS bN) AS AL)

(I:r40-23) 12BAI:r 1 221MRSN 73-04-05 8.8 690 30
21IBC- 1 221lJRSC 7&-01-19 8.0 600 740

220JRSC 82-01-31 8.1 1205
2100 - 1 221lJRSC 7 &-01-19 8.1 700 67 10

220JRSC 82-01-14 8.1 1100

27BNr 221lJRSC 60-07-15 3115 7.8 1400 570 )l00
220JRSC 82-06-14 17 .0 3070 7.8
221lJRSC ffl-06-16 20.0 3000 7.6 1100 38 40

(I:r40-24) 32DCB- 220JRSC 7&-01-19 250 16 56 20
(I:r40-25) 18CC- 220WJO 55-03-10 16.0 23400 7.7 0 40 70

(I:r41-23) 16AAA- 1 220JRSC ffl-03-10 16.5 1440 8.8 170 11
(I:r41-24) 20IBA- 1 221BLFF 00-0&-25 8.7 205
(I:r41-25) 40\I:r 1 220GLNC ffl-04-15 20.0 4890 7.6 510 75

21BBA- 1 220GLNC 55-03-10 18.0 12000 7.9
-_._--_.-
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'lllble 10.-Records of springs

I",cution: See figure 2 and text for explanation of data-site nLl1lbering Sjstem.
/'quifer: See table 1 for explanation of code and description of lithology.
Use of water: H, danestic; I, irrigltion; P, public supply; S, stock; u, unused.
Oisd1arge: E, estimate; v, volll1letric measuranent; R, reported.
'IYfE of spring: At artesian; C, contact; D, depression; P, p?rdled; S, secIBge.
Other dlta available: A, sp!cific conductance and tanp!rature in table 8; B, chanical analysis for a;rnmon ions in table 4; I, chanical analysis for

CXJlIlllon ions in table 4 and trace elanents in table 9.

LOCATION CWNER OR USER

USE
OF

JlQUlFER WATER

ALT I'lU DE
OF LAND
SURFACE

(FEET)

DlSQlAKiE
(GALLCNS

PER
MINUTE)

lYITE TYPE
DISQlAKiE OF

MEASU RED Sffi m:; ~IE OF srnm:;

OlliER
I:lI\TA

AVAILABLE

231KYNT(D-26-21) 350\C-Sl U. S. BURENJ OF LAND MANlGEMENT

35000-81 U. S. BUREPlJ OF LAND MANlGEMENT

(D-27-19) 21 BOC-81 U. S. NATIONJ'i. PARK SER.IlCE

(D-27-23) 17A -Sl STATE OF UTAH

311l3C-81

231KYNT

220lWJO

221MRSN

221MRSN

S

U

4400

4400

5680

5320

E 06/11/1978

.3 V 06/11/1978

1.0 V 10/24/1967

1.6 V 10/24/1982

C

C

S

PRITQlE'IT GJYN 1

rnITQlETT GJYN 2

Cl'\BIN srnm:;

B

B

B

B

6

112ALVM H, S, P

7.2 V 10/24/1982

6.0 V 10/24/1982

(D-27-24) 19C -81 HAI>tM:l'/D, BOYD

(D-2&-22) lCAB-81 U.S. BURENJ OF LAND MANlGEMENT

(D-2 &-23) 3AD -Sl U. S. BUREPlJ OF LAND MANlGEMENT

361l3A--81 STATE OF UTJIR

(0-2 &-24)l4CD -Sl REDD, C. HARDY

200MNCS

221ENRD

221ff.WS

217BRGJ

S, P

S, P

5130

6300

8480 112 R 1964

KAN E Sffi m:; S

YELLCW CIRCLE MINE

'IRClJGH srnm:;

CDllJTE SrnUGS A

5.0 V 04/0&/1970

E 03/05/1970

2.0 V 10/10/1962

0.1 V 04/07/1970

0.1 E OS/20/1969

(0-28-26) 30DOo-S1 'lUR-IER, roy

l' (D-H-19) 36BBC-Sl U.S. NATICNJ'i. PARK SER.llCE

(D-30-19) 12ACB-S1 U.S. NATIONJ'i. PARK SER.IlCE

14MB-81 U.S. NATICNJ'i. PARK SER.llCE

15AllC-81 U. S. NATIONJ'i. PARK SER.IICE

22ADD-Sl U. S. NATICNJ'i. PARK SER.llCE

221ENRD

310RICD

310CllRM

310RICD

310RICD

310CrnM

H, I

U

U

U

U

U

6160

4390

4730

4780

4780

4950

13 V 04/07/1970

C

C

C

C

A

LOOP 'mAIL SPR Iffi

DROP OFF srnm:;

LCWER LITILE SPRlffi

LCWER BIG srnm:;

LITILE SffiIffi

1025COC-Sl U.S. NATIONJ'i. Fl\RK SER.IICE

26CBC-81 U. S. NATICNJ'i. PARK SER.lICE

27COD-81 U. S. NATlONJ'i. Fl\RK SER.IlCE

310CDRJII

310RICD

310COO/ol

U

U

U

5060

5080

5180

E 05/02/196 8

E 05/02/1968

0.1 V 07/17/196 8

o

D

P

BIG SffiIffi CANYON S1'

SOlYl srnm:;

0.1 E 10/09/196 8

E 12/02/1970

0.1 E OS/20/1969

2.5 E 05/02/196 8

4.0 V 10/20/1982

6.0 R

31CDD-Sl U. S. NATIONJ'i. PARK SER.llCE

T(D-30-19) 340\C-81 U. S. NATIONJ'i. PARK SER.IlCE

(D-31-19) 3BDA--81 U.S. NATIONJ'i. PARK SER.lICE

4AllC-81 U. S. NATIONJ'i. PARK SER.IICE

(D-31-20) 6ADA--81 U.S. NATIONAL PARK SER.llCE

(D-32-22)301l3A--81 U.S. BUREAU OF LAND MANlGEMEN~'

(D-32-23) 24CCC-Sl

(0-33-22) 25lEB-51 U.5. FORfST 5ER1lICE

(D-33-23)30OCC-81 U.S. FOREST SER.llCE

(D-33-24) 29BDD-Sl OAL'ION

(D-34-21) 27CCD-81 U. S. FOREST SER.lICE

(D-35-23) 9CBD-81 U. S. FOREST SER.IlCE

111ALVM

310CDRM

310CrnM

310CrnM

310CrnM

220lWJO

217BRGJ

112CLVM

112CLVM

210DIDT

11lALV~l

217BRGJ

U

U

U

U

H

S

H,S

P

P

S

S

P

5030

5200

5270

5400

5020

7100

6850

9200

8500

6780

6800

7040

10

14

13

E 09/04/1969

R 06/15/1955

V 10/21/1982

P

C

C

D

C

C

C

C

LOST CANYON Sffilffi

EQlO Srnlffi

lDRIU S srn m:;

PEEK-A--BOO Sffilffi

SHAY ~:ESA srnm:;

PETERS SrnING

TAYLOR srnm:;

DAL'ION Sffi Iffi

I:EVILS Cl'\NIDN SP

B

A

B

6

B

(D-3!t-26)20AAC-81 U.S. NATICNAL PARK SER.llCE

33 -Sl NNAlO INDIAN '!RIBE,
(D-40-19) 140Do-S1 U.5. BUREAU OF LAND MANlGEMENT

210DIDT

210DIDT

310lll..GT

H,P 5240

3630

E 05/01/1959

0.1 E 09/0&/1959

E 09/10/195 8

c

121<-163

B

B

B

0.25 E 05/01/1959

3.5 E 09/0lll1954

0.1 E 09/0&/1954

(D-40-20) 36CCB-81

(D-40-22)29MB-81 ST QlRlS'IOHJER'S I>tlSSION

(D-40-24) 20 -Sl NNAlO INDIAN '!RIBE

(D-40-25) 5BBB-81 NAVAlO INDIAN '!RIBE

19B -81 NNAlO INDIAN '!RIBE

(D-41-19)10 -Sl U.S. BUREPlJ OF LAND MANlGE~lENT

29 -S1

231WN;T

221BLFF

221RCffi

217BRCN

221WSRC

310lll..GT

310RICD

H,S

H

S

4390

4400

4900

4650

112

1

5

E 09/09/1954

E 09/10/1958

E 04/30/1959

NNAlO SrnING

MlSSION Srnlffi

121<-171

121<-173

121<-211

GJOORIQl SULHJUR SP

B

B

B

B

B

B

B



Table lO.-terord of springs-Qmtinued
--- --_._------------ ---~._--_._---------~

ALTI'lUOC DISCllAR:;E
USE OF LAND (GJlLLONS il'\'lE TYPE OlliER
OF SJRFAa: PER DISCllAR:;E OF il'\TA

LOO\TION a'INER OR USER J¥;)UIFER WATER (FEET) MINU'lE) MEASURED Sffim:; NI\IIE 0 F Sffi m:; AVAILABLE

(l>-41-21) 25BO\-51 NAVPJO INDIAN 'lRIBE 221BLFF A,S 4760 0.5 R 11/03/1954 9Y-24 B

36BBC-51 NAVPJO INDIAN 'lRIBE 221BLFF S 4790 0.75 E; 11/03/1954 9Y-25 B

(l>-41-22) 2DCC-Sl NAVPJO INDIAN 'lRIBE 221RCffi 4810 0.1 E 10/27/1954 9Y-62 B

13 -51 NAVPJO INDIAN 'lRIBE 221RCPR 0.5 E 10/27/1954 9Y-61 B

(l>-41-23) 24ABC-51 NAVPJO INDIAN 'lRIBE 221RC'PR 4615 0.2 E 10/21/1954 9Y-40 B

25 -51 NAVPJO INDIAN 'lRIBE 221RCPR 0.2 E 10/21/1954 9Y-43A B

(l>-41-24) 18DCC-51 NAVPJO INDIAN 'lRIBE 221RCPR A,S 4765 0.25 E 10/21/1954 9Y-42 B

31 -51 NNPJO INDIAN 'lRIBE 221RCPR 0.25 E 10/21/1954 9Y-41 B

(l>-41-25) 23 -51 NAVPJO INDIAN 'lRIBE 221WSRC 0.2 E 09/09/1954 12R-184A B

(l>-42-22) 29BAC-51 NNPJO INDIAN 'lRIBE 220WJO 4760 3 E 10/27/1954 9Y-29 B

(l>-43-19)29 -51 NAVPJO INDIAN 'lRIBE 310DCLL E 09/09/1954 81\-260 B

(l>-43-20) 23BBC-Sl NNPJO INDIAN 'lRIBE 220WJO A,S 4760 10 E 10/04/1954 9Y-21 B

(l>-43-21) 24ADC-51 NAVPJO INDIAN 'lRIBE 220WJO A,S 4960 1 E 10/27/1954 9Y-31 B

(l>-43-22) 9COO-Sl NNPJO INDIAN 'lRIBE 231WNlT A,S 4900 0.5 E 10/29/1954 9Y-65 B

(l>-43-23) 32 -51 NAVPJO INDIAN 'lRIBE 231WNl'l' A,S 5350 0.5 E 10/20/1954 9Y-57 B
--_._---------- -------
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'nible ll.-smmary of re<:harge to and discharge fran bedrock cquifers

lquifer
(acre-feet per year)

P and CD

RECBAA:;E

Precipi tation 39,000
Streamflow
Irrigation
Sul:.surface inflow 0
Interformatioml leakage

DISCBAffiE

M

24,000
2,000

o

N

25,000 18,000
2,400

o 0

Chinle Formation
(acre-feet
per year)

Springs and seeps
Streams
Wells:

Domestic and stock
Irriga tion 4 ,000
Munciral or public

supply
Industry (incluCEs 0.74

mire de.watering)
Flaving wells 0

Blapotranspira tion
Subsurfare outflav
Interformational leakage

2,190 6,850

21 0
0 1,000 0

75 59 0.9

0.66 1,192 0 8ID

70
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