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CD VERSION FACTORS AND RELATED INFORMATION 

For readers who prefer to use metric units, conversion factors for inch-
pound units used in this report are listed beloa: 

Multiply inch-pound units 

acre 
acre-foot 
cubic foot per second 

foot 
foot per day 
foot per mile 
foot squared per day 
gallon 
gallon per minute 

inch 

mile 
square mile 

by_ 

4,047 
1,233 

0.02 83 2 
28.32 

0 .304 8 
0 .3 04 8 
0.1894 
0 .0 929 
3.7E5 
0.06308 
0.00006308 

25.40 
2.54 
1.609 
2.590 

To obtain metric units 

square meter 
cubic meter 
cubic meter per second 
liters per second 
meter 
meter per day 
meter per kilometer 
meter squared per day 
liter 
liter per second 
cubic meter per second 
millimeter 
centimeter 
kilometer 
square kilometer 

Water temperature is given in degrees Celsius (0C), which can be 
converted to degrees Fahrenheit (°F) by the following equation: 

oF = 1.8 (°C) + 32. 

Air temperature is given in degrees Fahrenheit (0F), which can be 
converted to degrees Celsius (°C) by the following equation: 

°C = °F/1.8 - 32 
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Chemical - concentration is given in milligrams per liter (mg/L) or 
micrograms per liter (gg/L). Milligrams per liter expresses the concentration 
of chemical constituents in solution as weight (milligrams) of solute per unit 
volume (liter) of water. One thousand micrograms per liter is equivalent to 1 
milligram per liter. For concentrations less than 7,000 mg/L, the numerical 
value is about the same as for concentrations stated in the inch-pound unit of 
parts per million. 

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

Fresh Less than 1,000 

Slightly saline 1,000 - 3,000 

Moderately saline 3,000 -10,000 

Very saline 10,000 -35,000 

Briny Greater than 35,000 
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BEDROCK AQUIFERS OF EASTERN SAN JUAN MUNTY, UTAH 

by Charles Avery 

ABSTRACT 

This study is one of a series of studies appraising the water-
bearing properties of the Navajo Sandstone and associated formations in 
southern Utah. The study area is about 4,600 square miles, extending from 
the Utah-Arizona State line northward to the San Juan-Grand County line and 
westward from the Utah-Colorado State line to the longitude of about 109°50'. 

Some of the water-yielding formations are grouped into aquifer systems. 
The C aquifer is comprised of the DeChelly Sandstone Member of the Cutler 
Formation. The P aquifer is comprised of the Cedar Mesa Member of the Cutler 
Formation and the undifferentiated Cutler Formation. The N aquifer is 
comprised of the sedimentary section that includes the Wingate Sandstone, 
Kayenta Formation, Navajo Sandstone, Carmel Formation, and Entrada Sandstone. 
The M aquifer is comprised of the Bluff Sandstone Member and other sandstone 
units of the Morrison Formation. The D aquifer is comprised of the Burro 
Canyon Formation and Dakota Sandstone. Discharge from the ground-water 
reservoir to the San Juan River between gaging stations at Four Corners and 
Mexican Hat is about 66 cubic feet per second. 

The N aquifer is the main aquifer in the study area. Recharge by 
infiltration of precipitation is estimated to be 25,000 acre-feet per year. A 
major ground-water divide exists under the broad area east of Monticello. The 
thickness of the N aquifer, where the sedimentary section is fully preserved 
and saturated, generally is 750 to 1,250 feet. Hydraulic-conductivity values 
obtained from aquifer tests range from 0.02 to 0.34 foot per day. The total 
volume of water in transient storage is about 11 million acre-feet. Well 
discharge somewhat exceeded 2,340 acre-feet during 1981. Discharge to the San 
Juan River from the N aquifer is estimated to be 6.9 cubic feet per second. 
Water quality ranges from a calcium bicarbonate to sodium chloride type water. 

INTROCUCTION 

Purpose and Scope 

The study leading to this report was made in eastern San Juan County, 
Utah, an area of about 4,600 square 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 109°50' (fig. 1). These 
boundaries generally encompass the area in southeastern Utah that is underlain 
by the Navajo Sandstone of Triassic (?) and Jurassic age, which is considered 
to have the potential for yielding relatively large quantities of water to 
wells. 
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Figure 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 Rights, is 
one of a series of studies appraising the water-bearing properties of the the 
Navajo Sandstone and associated formations in southern Utah. The Division of 
Water Rights needs the appraisals for use as a basis for judging requests for 
ground-water withdrawals 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 aquifer 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. Therefore, the entire sedimentary bedrock section 
in the eastern part of the county was studied to assess the availability of 
adequate freshwater at a reasonable depth. The large size of the study area, 
the availability of only one person for the study, and the relative shortness 
of time allowed mandated that the study be conducted as a reconnaissance. 

Egthods of Investigation 

Detailed information was collected for recharge, discharge, movement of 
ground water, water qua1ity, and the relationships of ground water and surface 
water during fieldwork from November 1981 to November 1983. Field-data 
collection primarily consisted of an inventory of wells. This involved making 
either a depth-to-water or pressure measurement, measuring either the pumping 
or flowing discharge, measuring specific conductance and temperature of the 
water when possible, and at some wells, taking a water sample for a chemical 
analysis. About 50 to 60 percent of the existing water wells that penetrate 
the Navajo Sandstone and associated water-bearing formations were inventoried. 
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 Division of Oil, Gas, and Mining. 

Observation wells were measured periodically for about 1.5 years. 
Streamflow measurements of base flow were made during late October 1922 and 
early November 1983. An abandoned oil test was perforated, and a test hole 
was drilled to provide additional hydrologic information in an area lacking 
such information. Two short-term aquifer tests were conducted during this 
study, and the results of two other aquifer tests conducted in 1955 and 196 3 
are included in this report. 

In addition to the well inventory, an inventory of easily accessible 
springs was made. Data are available from previous spring inventories by the 
U.S. Geological Survey (Davis and others, 196 3 and Iorns and others, 1964) and 
by Richter (1980, Tables I and II). Information also is available in the 
files of the U.S. Bureau of Land Management for springs that have been 
developed on land that they administer. 
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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 Feltis (1966) prepared a 
general summary of available data in Utah on the occurrence and water quality 
of water in bedrock. 

Many stratigraphic and structural studies have been made in the area, but 
most presented little hydrologic information. Jobin (1962), however, made a 
regional study of hydraulic properties of the Cretaceous to Permian 
sedimentary-rock sequence that was intended to aid in locating uranium 
deposits, and Hanshaw and Hill (1969) made a hydrologic and geochemical study 
of the regional aquifers in Paleozoic rocks to aid in oil and gas exploration 
and development. Summaries of much of the geologic information can be found 
in reports edited by 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 
(1969). 

Sumsion (1971) and Eychaner (1977) reported on the aquifer in the valley-
fill deposits in Spanish 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 fluvial 
deposits are considered to be an important aquifer. 

The study area lies nearly entirely within the Paradox Evaporite Basin 
which is a depositional basin in Colorado and Utah delineated by the areal 
extent of evaporite deposits in the Paradox Member of the Hermosa Formation of 
Pennsylvanian age. Hydrologic information for the Paradox Basin are contained 
in reports by Weir and others (1983) and Whitfield and others (1984). The 
U.S. Geological Survey presently (1985) is studying the ground-water resources 
of the entire Upper Colorado River Basin as part of its Regional Aquifer 
Systems Analysis (RASA) program. 

Numbering systems for data sites 

The system of numbering wells and springs in Utah is based on the 
cadastral land-survey system of the U.S. Government (fig. 2). The number, in 
addition to designating the well or spring, describes its position in the land 
net. By the land-survey system, the State is divided into four quadrants by 
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, respectively. Numbers designating the township 
and range (in that order) follow the quadrant letter, and all three are 
enclosed in parentheses. The number after the parentheses indicates the 
section, and is followed by three letters indicating the quarter section, the 
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Figure 2 
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quarter-quarter section, and the quarter-quarter-quarter section--gerrally 10 
acres;' the letters a, b, c, and d2 indicate, respectively, the northeast, 
northwest, southwest, and southeast quarters of each subdivision. The 
number 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 spring cannot be located within a 10-acre tract, 1 or 2 
location letters are used and the serial number is omitted. Thus, 
(D-32-24)22adb-1 designates the first well constructed or visited in the 
NW1/4SE1/4NE1/4 sec. 22 T.32 S., R.24 E., and (D-27-23)31dbc-S1 designates a 
spring in the SW1/4NW1/4SE1/4 sec. 31, T.27 S., R.23 E. Other sites 
referenced 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 "T" that precedes a well or spring number indicates that the well 
or spring is in a so-called half-township, a result of errors in the initial 
land survey. 

Surface-water gaging stations, where continuous records are available, 
are identified by an eight-digit downstream-order number adopted by the U.S. 
Geological Survey. (See U.S. Geological Survey, 1982b, p. 24.) Thus, the 
station on the San Juan River near Bluff, Utah, is designated 09379500. 

Acknowledgments 
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'Although the basic land unit, the section, theoretically is 1 square 
mile, many sections are irregular. Such sections are subdivided into 10-acre 
tracts, generally beginning at the southeast corner, and the surplus or 
shortage is taken up in the tracts along the north and west sides of the 
section. 
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GEOGRAPHIC SETTING 

Physiography 

The study area (fig. 3) is in the Colorado Plateau physiographic 
province, which is characterized by high altitudes and deeply incised 
drainage systems. Dissected mesas form several levels, the topmost being at 
about 7,000 feet at Monticello. They are capped by different resistent 
sandstone units, which dip off in all directions away from the Abajo 
Mountains. The topography surrounding the La Sal Mountains is similar, 
although faulting has interrupted the continuity 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 altitude of 4,100 feet on the 
San Juan River at Mexican Hat and 3,900 feet at the confluence of the Green 
and Colorado Rivers. 

The San Juan River flows westward across the southern part of the study 
area, eventually merging with the Colorado River at Lake Powell. Tributaries 
to the San Juan River drain about two-thirds of the study area (pl. 1). The 
Dolores River drainage, predominately in Colorado, includes several eastward-
flowing tributaries in San Juan County. The remaining tributaries drain 
directly to the Colorado River, which crosses the northwest edge of the 
study area. 

Climate 

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.E 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 
proportionately increases as altitude increases. In the mountains, two-thirds 
of the annual precipitation falls during October-April (U.S. Weather Bureau, 
no date). 

Much of the precipitation during October-April can fall as snow because 
temperatures commonly are near or below freezing throughout much of the area. 
Nevertheless, 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 
hmidity. 

In summer, daytime temperatures commonly reach 90 to 1000F along the 
rivers, whereas eo0F is more common on the higher mesas. Unstable convective 
cells often result in locally intense thundershowers, which may result in 
flash floods. 
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Figure 3 
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Figure 4 
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Figure 5 
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Figure 6 
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The average annual evaporation from a free-water surface, which is 
considered approximately equivalent to potential evapotranspiration from a 
vegetative surface with unlimited water, substantially 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 inches in the mountains. 

The precipitation records in figure 6 for the three towns indicate that 
the number of years of below-normal precipitation exceeds the number of years 
of above-normal precipitation. The deviation from average is greater during 
the years of above-normal precipitation, however, and the surplus 
precipitation 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). The study area contains about 10,400 persons, with two 
major centers of population at Monticello and Blanding, which have a combined 
population of 5,047. The smaller communities of La Sal, Bluff, Mexican Hat, 
Montezuma Creek, and Aneth, as well as Monticello and Blanding, have some form 
of municipal water system. Several other small, unincorporated communities 
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 domestic use from a nearby well or from tcwn is 
a common occurrence on the Navajo Indian Reservation and in some other parts 
of the study area where freshwater is not available. 

Irrigation with ground water occurs in several areas of San Juan County. 
Surface-water and ground-water sources are used conjunctively, in most cases. 
The use of ground water for industry has been increasing, predominately due to 
the operation 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 part of the county, and oil and gas generally 
in the southeast part of the county. Copper mining south of LaSal has been 
an intermittent activity for more than 50 years. Minerals with potential 
leases include potash in the northeastern part of the area and coal where ever 
the Dakota Sandstone exists. 
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GEOLOGIC SETTING 

5tratigraptly and Hydrologic Units 

The stratigraphy of the study area is presented in table 1. The maximum 
known thickness of the post Precambrian sedimentary section is about 10,000 
feet. The entire sedimentary section can be water bearing to some degree, 
though the permeability, thickness, and relation to recharge areas govern the 
water-yielding ability of individual formations. Some of the water-yielding 
formations are grouped into aquifer systems, following the nomenclature of 
Cooley and others (1969). 

Structure 

Laccoliths of Tertiary age which form the La Sal and Abajo Mountains, 
have modified the local structure and influence the local hydrology. The 
greatest recharge to any of the aquifers in the study area undoubtedly occurs 
on the flanks of these mountains. 

The Monument upwarp (fig. 7) is a large breached, asymmetric anticline, 
which generally strikes northward. It bounds the western side of the study 
area south of the Abajo Mountains. Comb Ridge (fig. 7) is the surf icial 
expression of the eroded steeper limb of Comb monocline, which is the eastern 
part of the Monument upwarp. The monocline generally is a restriction to the 
flow of ground-water. 

The Blanding structural basin shows closure of at least 500 feet 
from adjacent basins. There is some expression of a smaller basin, which is 
called the Mesa Verde structural basin in southwestern Colorado (Haynes and 
others 1972), in the extreme southeastern corner of the study area between the 
Blanding structural basin and the San Juan structural basin in northwestern 
New Mexico. An anticlinorium, or series of anticlines and synclines that foul' 
a general arch or upwarp, exists in the study area south of the San Juan 
River. The area north of a southeast-trending line from the Abajo Mountains 
is referred to as the Paradox fold and fault belt (Kelley, 195 8, p. 31). 

Five grabens have been recognized to the north and south of the Abajo 
Mountains (fig. 7). Displacement of one fault in the Verdure graben (fig. 8) 
is about 200 feet (fig. 9). 

The La Sal Mountains are surrounded by anticlinal structures resulting 
from intrusions of salt domes which later collapsed due to salt dissolution 
(Baars and Stevenson, 1981, p. 2 8 and 30). These processes formed discrete 
valleys, such as Lisbon and Spanish Valleys, which are bounded on the 
southwest side above each salt intrusion by a normal fault scarp of major 
displacement. 
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Figure 7 
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Figure 8 
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Figure 9 
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Structural deformation causes rock fractures; zones of secondary 
permeability, due to fracturing, may be delineated by lineament 
concentrations. Lineament trends and concentrations mapped by Knepper (1982) 
in the study area south of the 38th parallel appear 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 (1983) mapped an extensive lineament concentration which 
coincides with Spanish and Lisbon Valleys. 

HYDRCLOGIC SETTING 

Surface Water 

The location of active (19E3) stream-gaging stations operated by the U.S. 
Geological Survey in and near the study area are shown on plate 1 and 
streamflcw 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 1 93 9 (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 from the Dolores River for irrigation and municipal use around 
Cortez, Colo., partly maintains the flow in the McElmo Creek drainage. 

A large part of the study area is drained by ephemeral or intermittent 
streams that generally are perennial in their headwaters. The length of the 
perennial reaches is dependent on evapotranspi ration, diversions, and stream-
aquifer relationships. 

Below an altitude of about 6,000 feet, phreatophytes such as greasewood 
(,Sarcobatus vermiculatus) are common in wide stream bottoms. Direct 
evaporation from the shallow water-table and transpiration by phreatophytes 
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 Abajo Mountains, is diverted by 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 pipeline (Norman 
Nielson, San Juan County Water Conservancy District, oral commun., 1983). 
Diversions from other streams for irrigation are on the north and east flank 
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of the Abajo Mountains near Monticello, along the upper and middle reach of 
Montezuma Creek, on the east and south flanks of the La Sal Mountains, and 
along the San Juan River. The six water rights for direct diversion for 
irrigation from the San Juan River total about 34 cubic feet per second 
(Norman Nielson, San Juan Water Conservancy District, oral commun., 1983). 
During 19 81, the municipalities of Blanding and Monticello and the water 
district on the Navajo Indian Reservation at Mexican Hat (Halgaito) diverted 
about 693 acre-feet of surface water for public supply (Hooper and Schwarting, 
1982). 

The natural flaw in streams is affected by the relation of the stream to 
adjacent and underlying aquifers. Seepage of ground water (base flow) often 
is the main source of flow in perennial reaches of streams. When 
evapotranspiration 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 basins of Indian Creek, North Cottonwood Creek, and Cottonwood Wash 
during late October 19 82 and in Montezuma and McElmo Creeks during early 
November 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. 
Data for November 1983 were used to calculate ground-water discharge in the 
following equation: 

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

where 

QD = discharge at downstream gage (San Juan River near Bluff) 
Qu = discharge at upstream gage (San Juan River at Four Corners, Colo.) 
GI = ground-water discharge to the river 
SI = surface-water tributary inflow (McElmo Creek) 
D = diversions 

ET = evapotranspiration 

It was assumed that D and ET were zero. 

Substituting in equation 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. 

The San Juan River is sampled periodically for determination of chemical 
quality at the Four Corners and Bluff gaging stations (U.S. Geological Survey, 
1981b and 1982b). During low-flaw periods, the dissolved-solids concentration 
is nearly the same at the two stations. During high-flow periods, the 
dissolved-solids concentration increases by about 100 milligrams per liter 
between the stations. This may result from the solution of the saline 
residues that accumulate due to the process of evapotranspiration. 
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Ground Water 

General occurrence 

The major water-yielding formations in the study area have been grouped 
together into five aquifers designated as P, C, N, M, and D in order of 
decreasing depth (table 1). Although they are treated individually in the 
following discussion, little is known of the interaction of the five aquifers 
or to what degree they are isolated or perched. It is known, however, that 
the aquifers are not laterally or vertically homogeneous and that they are not 
entirely isolated by oonfining beds. 

The alluvial deposits in the study area are water bearing and in some 
places yield small quantities of water to wells, but they are not discussed as 
aquifers in this report because of their small areal extent. `No areas where 
the alluvial deposits have been studied are Spanish Valley (Sumsion, 1971) and 
the San Juan River valley between Aneth and Montezuma Creek (Sumsion, 1975). 
In these two areas, the alluvial deposits are the primary source of fresh 
water. 

The uranium ore-bearing units of the Chinle Formation are not 
considered part of any major aquifer, but they yield large quantities 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 Health, 
written commun., 1981). 

P and C Pquifers 

Recharge 

The P aquifer consists of the Cedar Mesa Sandstone Member of the Cutler 
Formation or the Cutler Formation undifferentiated. Infiltration from 
precipitation recharges the P aquifer 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). The 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 upward movement of water from the Hermosa Formation. Sane 
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. 

The C aquifer consists of the De Cheney Sandstone Member of the Cutler 
Formation. There 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 Colorado. The quantity of recharge is not known. 
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Figure 10 
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liovement 

Hanshaw and Hill (1969, fig. 8) present a potentiometric map of the 
Permian aquifer, which is equivalent to the P aquifer 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 towards the Colorado and Dolores Rivers. Water movement to the 
south combines with flow from the east originating in the San Juan Mountains 
of western Colorado. 

Hanshaw and Hill (196 9, p. 2 90) postulate a deep fault along the Comb 
monocline that is a barrier to water movement in the P aquifer. The P aquifer 
west of Comb Ridge and south of the Abajo Mountains, is greatly dissected and 
upgradient of the flow system in the deeply buried aquifer east of Comb Ridge. 
Thus, the P aquifer west of Comb Ridge generally is comprised of local flow 
systems, which are greatly influenced by the topography. The water movement 
generally is to the west and south. 

The flow system is under water-table conditions in the P aquifer in the 
northwestern part of the study area and is largely a continuation of deep-
circulating flow from the Sage Plain which may es towards the Colorado River. 
A flowing well (D-30-2 4)12dab-1 in the P aquifer probably results from local 
flow moving downdip from the La Sal Mountains. Flow in the C aquifer is 
probably toward the north from the Arizona-Utah State line to the San Juan 
River. 

Hydraulic properties 

The thickness of the sandstone units of the P aquifer 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 because it includes the thin, discontinuous 
sandstone beds within the undifferentiated Cutler Formation. In the 
canyonlands area, north of the Abajo Mountains, the Cedar Mesa Sandstone 
Member is 0 to 700 feet thick (Sumsion and Bolke, 1972, table 1). The C 
aquifer is about 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 capacities were 0.7 and 0.2 gallon per minute per foot for wells 
(D-3 0-20)20aca-1 and (D-3 0-20)3 Ocba-1 completed in the Cedar Mesa Sandstone 
Member of the Cutler Formation. Using driller's information for a well 
Penetrating the P aquifer in Hans Flat in Canyonlands National Park, about 25 
miles west of Dead Horse Point, Huntoon (1979, p. 8-9) calculated a 
transmissivity of 30-40 gallons per day-foot, or 4.0 to 5.3 feet squared per 
day. The initial saturated thickness of 25 8 feet would give an approximate 
hydraulic conductivity of 0.02 foot per day. 

The 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 
millidarcys (equivalent to hydraulic conductivity 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 
interformational leakage, by evapotranspiration, and from wells. The only 
quantitative information available is for three wells that provide water for 
public supply in The Needles area of Canyonlands National Park. These wells 
discharged 0.90 acre-foot of water from the Cedar Mesa Sandstone Member in 
1967 (Sumsion and Bolke, 1972, p. 56). Visitation to the park has increased 
steadily since 196 7 so the well discharge undoubtedly has increased. 
Interformational leakage to the Hermosa Formation near Mexican Hat by osmotic 
flow may be indicated by an anomalously deep water level obtained in the P 
aquifer from a drill-stem test (Hanshaw and Hill, 1969, p. 280). In addition, 
upward leakage into the C aquifer and the Moenkopi Formation probably occurs 
where the P aquifer is deep and the water is under confined pressures. 

A small quantity of subsurface flow moves eastward into Colorado from the 
La Sal area in the P aquifer. Subsurface outflow in the local flow systems of 
the P and C aquifers occurs along the west line of the study area. 

Chemical quality 

North of Monticello, where the P aquifer is exposed, the analyses in 
table 4, such as for wells (D-30-20)20aca-1 and (D-30-20)12dab-1, indicate a 
dissolved-solids concentration of less than 1,000 milligrams per liter. The 
water is a calcium bicarbonate or calcium magnesium bicarbonate sulfate type. 
Eastward, in the La Sal area, where the P aquifer is more than 5,000 feet 
below land surface, the analyses in table 4 for wells (D-2 8-23)2bcd-1 and 
(D-2 9-26)5ddb-1 indicate moderately to very saline water of the calcium or 
magnesium sodium sulfate type. 

In the southern part of the study area, where the C aquifer exceeds 2,500 
feet in depth near Aneth, analyses of water from wells (D-41-2 4)19ac-1 and 
(D-41-25)17ddc-1 in table 5 indicate moderately saline water to briny water. 
The water in this area is of the sodium chloride type. South of the Abajo 
Mountains, the fault barrier along the Comb monocline postulated by Hanshaw 
and Hill (1969, p. 290) probably prevents the mixing of the briny water on the 
east side of the study area with the freshwater on the west side. Analysis of 
water from spring (D-43-19)2 9-S1 indicates a calcium bicarbonate water. 

N Pquifer 

Reciar e_ 

The N aquifer, which includes the Wingate Sandstone, the Kayenta 
Formation, the Navajo Sandstone, the Carmel Formation, and the Entrada 
Sandstone, is the main aquifer in the study area. The primary recharge areas 
by direct infiltration of precipitation are Dry Valley and contiguous areas 
north of Monticello, the Chippean Rocks area northwest of Blanding 
(fig. 11), and Nokaito Bench south of Bluff (fig. 12). Parts of these areas 
are covered with alluvium, which most likely is a retaining medium for 
Potential recharge water. Minor recharge probably occurs along Comb Ridge. 
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Figure 11 
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Figure 12 
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A vertical potentiometric gradient within the N aquifer, as determined from 
differing water levels in wells (D-2 8-23)31abc-1 and (D-2 8-23)3 ldcc-1 (table 
6) indicates potential recharge from downward leakage around Flat Iron Mesa, 
northwest of La Sal Junction. Recharge by infiltration of precipitation to 
the N aquifer is estimated to be 5 percent of the total average precipitation 
that falls on the area of outcrop, or about 25,000 acre-feet per year. 

The hydrograph for well (D-31-23)24dbd-1 (fig. 13) in the Navajo 
Sandstone shows that most water-level rises occurred during the spring and 
early sunmer. This indicates recharge from precipitation that fell during the 
winter and spring. The hydrograph for well T(D-2 9-23)33dbb-1 (fig. 13), 
located approximately 0.25 mile from the midline of Hatch Wash, indicates a 
slight rise of water level from 1955 to 1977. This suggests that the recharge 
from seepage from streamflcw exceeds the consumption of water by the dense 
growth of phreatophytes in Hatch Wash. 

Recharge to the N aquifer from streams was measured in Cottonwood Wash 
between Posey and Allen Canyons (0.19 cubic feet per second) and in 
Montezuma Creek between the confluence with Verdure Creek and Coal Bed Canyon 
(3.16 cubic feet per second) (table 3). The water lost to the N aquifer from 
Montezuma Creek moves southeast, following the potentiometric 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. Thus, interformational 
leakage from overlying formations is assumed to occur in these areas. Water 
levels measured in the M and N aquifers in well (D-32-24)22adb-1 (table 6) 
indicate a difference in hydraulic head of 337 feet, with a downward 
potentiometric gradient. The reported water level of 550 feet in well 
(D-29-24)17aa-1 in the N aquifer is much deeper than general depths to water 
in the D and M aquifers. 

In southern San Juan County, where the N aquifer is deeply buried, upward 
leakage probably occurs from the underlying formations. Some movement of 
water may be along the faults in the grabens that bound the Abajo Mountains. 

Subsurface flow may occur in the N aquifer to the study area across the 
State line from Colorado south of Township 37 South, and across the entire 
State line from Arizona. These suppositions are based on the potentiometric 
surface of the aquifer, and the quantity of water is unknown. 

oveme t 

The general direction of water movement in the N aquifer is shown by the 
potentiometric surface in figure 14. The 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 recharge area, the difference in water level 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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Figure 13 
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Figure 14 
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A major ground-water divide is in a broad area under the Sage Plain east 
of Monticello, and the flow north of the divide generally follows the 
configuration of the base of the Wingate Sandstone. South of the divide, the 
water generally moves toward the San Juan River, although east of Monticello 
there is some movement 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 aquifer in the upper drainage of Chinle 
Creek in northern Arizona (O'Sullivan and Beikman, 1963). The position 
(relative 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 transmissivity at 
the State line. 

South of the La Sal Mountains, water moves to the west and southeast from 
a ground-water divide that extends in a southwest direction. Near La Sal, 
downgradient of the recharge area, the water exists under confined conditions, 
probably due to the ground-water barrier formed by the noncollapsed part of 
the anticlinal structure in Lisbon Valley. 

On the east and south flanks of the Abajo Mountains (fig. 14), the water 
in the N aquifer becomes confined directly downdip from the recharge area. 
The steep dip of the aquifer results in flowing-well conditions about 15 miles 
south of the recharge area. 

Flowing-well conditions exist in three areas where the N aquifer 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 downstream part of East Canyon Wash, upstream 
from U.S. Highway 163 between Monticello and La Sal Junction, the Kayenta 
Formation, which contains considerable interbedded silt, is an upper confining 
bed for water in the Wingate Sandstone. Wells such as (D-31-24)5cbc-1 open to 
the Wingate Sandstone in this area flow, whereas wells such as 
(D-31-24)24bdb-1 open to the Navajo Sandstone do not (table 6). 

Bydraulic properties 

The thickness of the N aquifer 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 aquifer. The areal extent 
and altitude of the top and base of the N aquifer are shown in figures 15 
and 10, and the potentiometric surface is shown in figure 14. 

28 



Figure 15 
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Two aquifer tests on the N aquifer were conducted during this study and 
another was conducted in 1963 at the supply well at Hovenweep National 
Monument. The calculated values of hydraulic conductivity from these tests 
ranged from 0.02 to 0.34 foot per day (table 7). Values for specific capacity 
for wells that penetrate the N aquifer range from 0.1 to 15 gallons per minute 
per foot (table 6). The largest value was for well (D-29-24)17aa-1 in an area 
near the Lisbon Valley anticline where the rock may be extremely fractured. 
The only value available for storage coefficient (table 7) indicates a 
co of ined aquifer. 

The values for hydraulic conductivity cited above are for the N aquifer, 
but they are in the same range of magnitude to values obtained outside the 
study area for the Navajo 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 (1985, table 2). 

The 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 between 60 and 400 millidarcys (0.13 and 0.98 foot per day). 
Values for the Wingate Sandstone range from slightly greater than 60 to 
slightly greater than 150 millidarcys (0.13 to 0.36 foot per day), with the 
largest values south of the San Juan River and north of the escarpment 
bounding the Sage Plain. The permeability of the Kayenta Formation 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 west-central part of the 
area. Values for the Navajo Sandstone range from slightly less than 240 to 
slightly greater than 400 millidarcys (0.60 to 0.98 foot per day), with the 
greatest values on the west side of the study area. The 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 part of the study area. 

Thus, the Navajo Sandstone is the most permeable formation in the N 
aquifer, although the range of permeability is considerable. The values for 
permeability, however, 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 resulting from the varying degrees of weathering. 
For the N aquifer as a whole, the variation of permeability, and consecp.Ently 
hydraulic conductivity, among the formations is not great enough so that the 
transmissivity of the entire aquifer would vary significantly in proportion to 
the regional variation in thickness of the formations that compose the 
xiuifer. 

tiqae. 

Hood and Danielson (1981, p. 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 Navajo Sandstone, the smaller value of 5 percent is taken to 
represent the specific yield of the entire N aquifer. 
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The areas of discrete thickness of the N aquifer where saturated were 
determined by planimeter and totaled, resulting in an integrated volume 
of saturated aquifer of 230 million acre-feet. This, combined with a specific 
yield of 5 percent gives a total volume of ground water in transient storage 
of about 11 million acre-feet. 

Discharge 

The N aquifer 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 aquifer to streams are shown 
in table 3 for Cottonwood Wash (0.45 cubic foot per second) and Indian Creek 
(0.22 cubic foot per second). The flow in the North Cottonwood Creek drainage 
(1.89 cubic feet per second) is assumed to be discharge from the N aquifer 
from the northwest flank of the Abajo Mountains and Shay Mountain to North 
Cottonwood Creek and from spring flow along the north side of the Hop Creek 
canyon. Although not measured, Chinle Creek receives discharge from the N 
aquifer which has moved westward from a divide south of Bluff (fig. 14). This 
water generally discharges as spring flow in the short tributaries on the 
east side of Chinle Crock. 

Ground water discharges to the San Juan River in the study area from the 
sedimentary section below the Brushy Basin Member of the Morrison Formation. 
The discharge from the N aquifer is estimated by applying Darcy's law: The 
discharge from the N aquifer is assumed to occur for 17.5 miles along both 
sides of the San Juan River upstream from Comb Ridge; the decrease in 
hydraulic head is about 250 feet in the 5 miles upgradient on the north side 
of the river; from the aquifer test at well (D-37-22)2 8dbb-1 (table 7), the 
hydraulic conductivity is estimated to be 0.34 foot per day; and the N aquifer 
is about 1,000 feet thick at the San Juan River. Thus, expressing Darcy's law 
in equation 2: 

Q = 0.061 K I A (2) 

where 

Q = discharge, in cubic feet per second; 
0.061 = the net factor to convert all units to feet and seconds; 

K = hydraulic conductivity, in feet per day, 
= 0.34 foot per day; 

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

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

About 6.9 cubic feet per second (5,000 acre-feet per year) is calculated 
as ground-water discharge from the N aquifer to the river. 
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The N aquifer generally is the objective of most well drillers where the 
D aquifer is not saturated. This area generally includes Dry Valley and 
contiguous areas north of Monticello, the canyon bottoms south of Monticello, 
and most of the area south of the San Juan River. 

The first deep wells completed in the confined N aquifer were drilled at 
Bluff in 1910. Since then, many more flowing wells have been drilled, 
predominately in the San Juan River valley and lower Montezuma Creek canyon. 
These wells generally were allowed to flow freely, even when the water was not 
used. Initially, a flowing well in lower Montezuma Creek canyon was capable 
of discharging 400 to 500 gallons per minute, but after a month of continuous 
flow, discharge decreased to about 80 gallons per minute (Lofgren, 1954, p. 
115). This practice has resulted in a decline of water levels throughout the 
area. For example, the hydrograph for well (D-3 8-24) lldbd-1 (fig. 13) shows a 
persistent trend of decline in the potentiometric surface near Montezuma 
Creek canyon. This decline is the result of unabated flow from at least six 
wells in the area since the mid-1950's. The combined flow of four of these 
wells has decreased from 53 8 to 92 gallons per minute since 1961. One well 
(D-38-24)11dbd-1 (table 6) has already stopped flowing, and eventually enough 
water will have been discharged from the aquifer to lower the potentiometric 
surface to a level at which all the wells will stop flowing. 

The potentiometric surface near the town of Montezuma Creek shows a 
closed depression (fig. 14). The most likely cause is intensive pumping by 
wells, possibly wells on the south side of the San Juan River which have been 
plugged and abandoned. However, an upward potentiometric gradient exists in 
the area; thus the depression could be the result of comparing lower water 
levels in shallow wells in the Montezuma Creek area to higher water levels in 
deeper wells in the surrounding area. 

The residents of Bluff have obtained water from wells completed in the N 
aquifer since 1910. Previous to the installation of a municipal system 
during the mid-196 O's, many private wells were used, and these wells commonly 
flowed free. According to Lofgren (1954, p. 117), the water levels in the 
flowing wells drilled during 1910 at Bluff exceeded 150 feet above land 
surface. Compared to 19 82 water levels, 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, 19 82, p. 55). The hydrographs of wells 
(D-40-21)25acb-1 and (D-40-22)30bbb-1 (fig. 16) indicate that no significant 
declines of the potentiometric surface has occurred since the establishment of 
the municipal system. 

Additional withdrawals of water from the N aquifer include about 25 acre-
feet per year that is pumped from 2 wells for public-water supply on the Ute 
Indian Reservation at White Mesa. The withdrawal total is based on per-capita 
use. 
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Figure 16 
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The total discharge during 1981 from the N aquifer by wells is estimated 
to have slightly exceeded 2,340 acre-feet. About 1,192 acre-feet was pumped 
from wells during 1981 for industrial use (National Water Use Data System, 
1981-82). Although most stock water is obtained from surface-water 
impoundments, free-flowing wells and pumped wells completed in the N aquifer 
provide a more reliable source and the only source in some areas. Most, if 
not all, the flowing wells in Gothic Creek wash, of which only a few are 
listed in table 6, were drilled as shot holes for geophysical studies by 
petroleum exploration companies. These and other wells south of the San Juan 
River are scattered to supply stock water and domestic water to the widely 
dispersed Indian population. The 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 from wells for stock in the 
study area. The estimate is based on distribution of wells, length of time in 
use, and estimates of discharge. 

Water from flowing wells in the N aquifer is used for the irri9,ation of 
alfalfa in the San Juan River valley upstream from Bluff. This is 
supplemental to surface water diverted from the San Juan River (fig. 17). 
Water also is pumped from the N aquifer for irrigation of about 500 acres of 
alfalfa, grass, and orchard trees along Montezuma Creek above Fla.1 ton's Ranch 
in sec. 14, T. 36 S., R. 24 E. At an estimated applied rate of 2 feet of 
water per irrigation season, this would tot-Al 1,000 acre-feet per year. The 
water from the free-flowing wells in sec. 7, T.38S., R.25E., is partly used 
for irrigation of pasture. The minimum annual discharge from free-flowing 
wells is 70 acre-feet. This is a minimum value because not all free-flowing 
wells were measured. 

Numerous springs discharge from the N aquifer along the entrenched 
drainages north of the Abajo Mountains. The quantity of water discharged by 
springs and seepage is not known, nor is the quantity of water discharged 
directly from the N aquifer by evapotranspiration. Also, springs discharge 
along the lower part of Butler Wash, northwest of Bluff, and along Chinle 
Creek southwest of Bluff. 

Subsurface outflow from the study area in the N aquifer 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 
unknown. 

The variations of chemical quality of water in the N aquifer shown on 
plate 1 indicate that the water generally deteriorates in quality from a 
calcium bicarbonate to sodium chloride type as it moves downdip from areas of 
recharge by infiltration of precipitation. In such areas of recharge--Dry 
Valley and contiguous areas north of Monticello, the Chippean Rocks area 
southwest of Blanding, and Nokaito Bench south of Bluff—the water is of the 
calcium or calcium magnesium bicarbonate type, and it generally contains less 
than 250 milligrams per liter of dissolved solids. As the water moves downdip, 
the water type is modified and the dissolved-solids concentration increases. 
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Figure 17 
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Some water in the Montezuma Creek-Aneth area is saline to briny (table 8) 
with water generally of the sodium chloride sulfate type (table 4). This area 
is upgradient and southeast of the deepest part of the Blanding structural 
basin and lowest part of the aquifer, where stagnation and degradation of the 
ground water aquifer would most likely occur. 

The water in the N aquifer in the Bluff area is of the sodium bicarbonate 
type but it contains fewer dissolved solids than cbes the water in the Aneth 
area. This suggests that the major source of recharge to the Bluff area is 
from the north or south rather than from the Aneth area. If so, the water in 
the N aquifer in the Aneth area may be discharging upward by interformational 
leakage in small quantities. 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. The deeper aquifers in the Aneth area 
generally contain water with dissolved-solids concentrations that exceed 
50,000 milligrams per liter and in some cases 100,000 milligrams per liter 
(table 5). Water from the N aquifer obtained from well (D-41-25)21bba-1 
(table 4) was moderately saline in 1949, before extensive oil drilling started 
in the area. The water from the N aquifer from well (D-41-25)17cbd-1 
originally was used as a "freshwater" source in the oil field to dilute 
production water in order that mineral buildup did not plug the water-
injection wells. By 1983, however, both wells and others in the area had been 
abandoned because of deterioration of water quality (table 8). The 
deterioration of water quality in the N aquifer may have resulted from upward 
movement of sal ine water from the underlying Cutler and Hermosa Formations in 
unplugged or poorly plugged oil-test holes or leaking water-injection wells. 

Contamination of fresh ground water in the Paradox Evaporite Basin by 
water from underlying aquifers can be demonstrated by anomalous values for the 
ratio of bromide and iodide. Bromide and iodide are conservative anions that 
do not readily react with cations to precipitate into a mineral state. The 
ratio between dissolved bromide and iodide generally is relatively constant in 
the water in an aquifer of fairly 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 (Berry and Mason, 1959, p. 3 89-90), and 
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 
Penetrated the Paradox Member of the Hermosa Formation, which underlies the N 
aquifer at depth. The Paradox Member contains 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 be greater 
than the background value for water in the N aquifer. 
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Analyses for bromide and iodide were made for water from five wells in 
the study area (table 9). The analyses for wells (D-32-24)22adb-1 and 
(D-40-22)30bbb-1, which are outside the area of intensive petroleum 
exploration near Aneth and Montezuma Creek, showed bromide/iodide ratios of 
11:1 and 10:1 (pl. 1). This is virtually the ratio present in the Earth's 
crust. The analyses for wells (D-41-23)16aaa-1 and (D-41-25)4cad-1 have 
bromide/iodide ratios within a calculable error of the background ratio. The 
analysis for well (D-40-23)27baa-1, however, shows a ratio of 29:1. The well, 
which bottoms in the N aquifer, is near the edge of but downgradient from the 
intensive area of petroleum exploration. Thus, the large bromide/iodide ratio 
may be indicative of contamination by upward movement of water from the 
Paradox Member and subsequent lateral flow in the N aquifer. 

Arsenic is the only trace element that exceeds the recommended standard 
of the U.S. Environmental Protection Agency (1978, p. 14) of 50 micrograms per 
liter in water supplies for human consumption. The total concentration of 
arsenic in water that was sampled during 19E2-83 from 21 wells showed a range 
from 1 to 60 micrograms per liter (pl. 1). 

The greatest concentration of arsenic occurs at Bluff (inset 3, pl. 1) 
where there is a fairly good correlation between arsenic concentration and the 
depth to which wells penetrate the N aquifer. Well (D-40-21)25acb-1 is 450 
feet deep, and it yields water with 10 micrograms per liter of total arsenic. 
Well (D-40-22)30bbb-1 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. This is suggested by the 
following: (1) Arsenic is found in measurable concentrations throughout the 
aquifer; (2) arsenic is most concentrated at Bluff, the discharge area for 
much of the southern one-half of the aquifer in the study area; and (3) in the 
discharge area at Bluff, arsenic is most concentrated at depth where water 
has flowed along the longest path and subsequently has had the greatest 
residence time for dissolution of arsenic. 
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Recharge 

The M aquifer includes the Bluff Sandstone, Salt Wash, Recapture, and 
Westwater Canyon Members of the Morrison Formation. The M aquifer crops out 
where it is not overlain by the D aquifer (fig. 18). The Brushy Basin 
Member of the Morrison Formation, which exists above the uppermost unit of the 
M aquifer, is relatively impermeable but not resistant to erosion; thus, most 
recharge to the M aquifer from direct infiltration of precipitation most 
likely occurs where the Bluff Sandstone, Salt Wash, Recapture, or Westwater 
Canyon Members are exposed, such as in Montezuma Creek canyon, the canyons 
north of Bluff, and a widespread area south of the San Juan River. The 
alluvium in these areas, especially in the stream channels, is likely to have 
small permeability because it contains clay and silt derived from 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 direct infiltration of precipitation is considered to be 
relatively small--5 percent of the total average precipitation falling on the 
outcrop area, or about 24,000 acre-feet per year. 

In the La Sal area the only exposures of the M aquifer are on the west 
and east flanks of the La Sal Mountains. The 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 
aquifer is buried and thus is not recharged directly by precipitation. The M 
aquifer in that area does contain water, however, as observed in well 
(D-29-24)7aba-1; thus, it is assumed that the aquifer is being recharged by 
interformatioral leakage. 

In the central part of the study area, much of the M aquifer is recharged 
either by interformational leakage or by seepage from streams that have cut 
deep canyons through the D aquifer to the M aquifer. Gains or losses from 
stream to aquifer can be calculated from the measurements given in table 3 for 
Cottonwood Wash (a loss of 0.76 cubic foot per second), Verdure Creek (a loss 
of 0.04 cubic foot per second), and lower Montezuma Creek (a loss of 3.10 
cubic feet per second). The M aquifer undoubtedly is gaining water from or 
losing water to many other intermittent or ephemeral drainages. 

Subsurface flog to the area probably crosses the State line from Colorado 
south of the Sleeping Ute Mountains, and from Arizona. This supposition is 
based on the structural dip of the aquifer in both areas. The quantity of 
water involved is unknown. 
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Figure 18 
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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 generally 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 
evapotranspi ration. 

Hydraulic properties 

The total thickness of the sandstone units of the M aquifer is 
about 400 feet at the Arizona-Utah State line. There, all four sandstone 
units--the Bluff Sandstone, Salt Wash, Recapture, and Westwater Canyon Members 
of the Morrison Formation--are present. The section thins northward to about 
150 feet near La Sal where only the Salt Wash Member exists. 

Cooley and others (1969, table 7) reported a coefficient of 
transmissibility transmissivity of 677 gallons per day per foot 90.5 feet 
squared per 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 Reservation in northwestern New 
Mexico showed specific yields of 10 to 11 percent and coefficients of 
permeability 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). 

The combined average permeability of the sandstone units in the Morrison 
Formation is slightly greater than 400 millidarcys (0.98 foot per day) in the 
southern part of the study area, and it generally decreases northward to 
slightly less than 150 millidarcys (0.36 foot per day) (Jobin, 1962, fig. 32). 
Permeability of the Salt Wash and Westwater Canyon Members is comparable, but 
that of the Recapture Member generally is smaller (Jobin, 1962, p. 5 8). The 
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 permeability decreases to slightly less than 245 millidarcys (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 specific capacities of 0.1 and 0.4 
gallon per minute per foot (table 6). 

D i scilar.sa 

Natural discharge from the M aquifer is from springs, seeps, outflow to 
streams, and by 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 M 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. 

40 

https://scilar.sa


Phreatophytes, predominantly greasewood (Sarcobatus vermiculatus) with 
some salt cedar (Tamarix sp.), willow ()Sa1ix sp.), and cottonwood (Populus 
sp.) are common in the canyons in the central part of the study area and in 
the San Juan River valley. This vegetation is undoubtedly subirrigated by 
water from the M aquifer, but the quantity of use by phreatophytes is not 
know n. 

An unknown quantity of water is discharged from wells completed in the M 
aquifer for domestic and stock use. Most of the wells are in the lower 
Montezuna Creek canyon area, and they generally are completed in the Bluff 
Sandstone Member. The estimated discharge, computed on the basis of per 
capita use, from the two muncipal wells completed in the Bluff Sandstone 
Member at Montezuma Creek is 75 acre-feet per year. 

The withdrawal of water from the M aquifer by industry, including mining, 
during 1981 was 0.66 acre-foot (National Water Use Data System, 19{1-e2). 

Subsurface flow to Colorado occurs along the State line from the La Sal 
area south to a point approximately west of Sleeping Ute Mountains, at about 
Township 40 South. The quantity of water is unknown. 

Chemical quality_ 

Water in the M aquifer generally is of the sodium bicarbonate 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 from springs 
(D-27-23)17a-S1 and (D-2 8-23)3ad-S1 indicate calcium magnesium bicarbonate 
type water with dissolved-solids concentrations in the lower part 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-1 is of poor qual ity and cannot be used for its 
original purpose of stock watering. 

The Salt Wash Member of the Morrison Formation contains economic deposits 
of uranium and vanadium. Water in that member, therefore, may contain 
concentrations of radionuclides that are great enough to be harmful for human 
consunption. 

D Aquifer 

The D aquifer includes the Burro Canyon Formation and the Dakota 
Sandstone, which cap the highest mesas in the study area (fig. 19). The 
formations are covered by a thin deposit of alluvium which loca1ly is quite 
thick on the flanks of the Abajo and La Sal Mountains. The alluvium probably 
enhances recharge to the D aquifer by retaining moisture and allowing 
infiltration to occur at a steady rate. The Mancos Shale, in contrast, where 
it overlies the D aquifer on the east flank of the Abajo Mountains, 
undoubtedly prevents recharge to the aquifer. Recharge by infiltration of 
precipitation to the D aquifer is estimated to be 5 percent of the total 
average precipitation that falls on the area of outcrop, or about 39,000 acre-
feet per year. Little or no subsurface inflow to the D aquifer occurs in the 
study area. 

41 



Figure 19 
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Hydrographs for 1942-56 of two nearby wells of different depths, 
(D-36-22)27ddb-1 and (D-36-22)27ddb-2, show the effect of recharge from 
precipitation (fig. 20). Well (D-36-22)27ddb-1, which is 26 feet deep has 
had annual water-level fluctuations of as much as 8 feet (194 8) due to the 
infiltration of precipitation on a 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 dampened effect 
of depth on the infiltrating precipitation. The long-term hydrograph for well 
(D-36-22)27ddb-2 (fig. 21) shows water-level fluctuations in 1946, 1965, and 
1977 that correlate with marked variations in precipitation. The large 
water-level decline in 1977 also is attributed partly to increased pumping in 
the area due to the then prevailing drought. 

A general water-level rise in the Blanding area has resulted from 
recharge for irrigation from surface water diverted from Johnson Creek since 
1903, Recapture Creek since 1914, and from Indian Creek by transmountain 
diversion since 1921 (Eugene Johansen, Utah Board of Water Resources, oral 
commun., 1985). This is illustrated try the long-term hydrographs for three 
wells in figure 22. The quantity of water diverted is not measured, but water 
rights total more than 200 cubic feet per second (Norman Nielson, San Juan 
Water ODnservancy District, oral commun., 1983). The seasonal rise in water 
levels mainly caused by the infiltration of the imported water is shown in 
figure 23 by the hydrograph of well (D-36-22)22daa-1, which is about 0.5 mile 
from a large ditch that transports 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 (Pinus eduiis)-(Juniperus osteosperma) forest to dryland farming and 
to greater-than-normal precipitation since 1977. See hydrograph for well 
(D-34-26)4dad-1 in figure 24. 

Movement 

Five areally discrete flow systems are known in the D aquifer in the 
study area, and selected water levels in each system are shown in figure 19. 
Near La Sal, the direction of ground-water movement generally coincides with 
that of surface water. East of La Sal, the flow is toward the southeast; and 
on the west flanks of the La Sal Mountains, the flow probably 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 
toward the south. 

The flow system in the Blanding-White Mesa area is about 13 miles long, 
and water-level data indicate an approximate gradient of 100 feet per mile in 
a southerly direction. Most of the water eventually is discharged by seeps 
along the canyon walls of Recapture Creek and Cottonwood Wash, which border 
the east and west sides of the mesa. 
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Figure 20 
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Figure 21 
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Figure 22 
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Figure 23 
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Figure 24 
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The flow system on the Sage Plain east of Monticello is the largest 
system known in the D aquifer. The Mancos Shale completely overlies the D 
aquifer on the northeast flank of the Abajo Mountains, where recharge to the 
aquifer would be expected to occur. The ground-water gradient is relatively 
flat in this area in relation to the slope of the land surface and the base of 
the aquifer, which is radially away from the mountains. This indicates that 
more recharge is occurring on the Sage Plain than on the northeast flank of 
the Abajo Mountains. Ground-water movement generally is toward the north and 
south away from a ground-water divide that is about 3 miles north of and 
roughly parallel to U.S. Highway 666. 

Hydraulic properties 

The total thickness of the D aquifer ranges from 150 to 400 feet; but 
due to erosion, the thickness of the aquifer 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 aquifer tests conducted in the Monticello area during 
the mid-1950's by the U.S. Atomic Energy Commission are presented in table 7. 
Hydraulic conductivities of 0.77 and 0.35 feet per day were obtained. 
Although the storage coefficients of 1.41 x 10-5 and 1.03 x 10-5 indicate 
confined conditions, such occurrence is of a local nature. There are no known 
flowing wells penetrating the D aquifer. 

Values for specific capacity given in the Remarks column of table 6 
indicate a significant variation in the transmissivity, and subsequently the 
hydraulic conductivity, of the D aquifer. The stated values of specific 
capacity for the D aquifer are between 0.1 and 11 gallons per minute per foot. 
The considerable range in values can be due to variations in lithology, 
cmentation, fractures, or the design and develognent of the well. 

W. B. Nelson (U.S. Geological Survey, written commun., 1956) noted 
differences in values for specific capacity obtained from different depths in 
well (D-33-24)31bdd-1 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 between the two formations. 

For the study area, Jobin (1962, fig. 37) reports values of 
Permeabilities for the Dakota Sandstone and Burro Canyon Formation of between 
400 and 1,100 millidarcys (0.98 and 2.7 feet per day). The zones of highest 
Permeability extend southeast from Blanding and Monticello. 

Analyses of four core samples from the Dakota Sandstone from widely-
spaced sites on the Navajo Indian Reservation in Arizona and New Mexico 
indicate a range in the coefficient of permeability of 0.7 to 25 gallons per 
daY per square 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). This variability in 
Permeability may be the result of sampling surf icial rock which has undergone 
varying degrees of weathering. 
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Discharge 

Springs and seeps issue from the base of the Dakota Sandstone and 
Burro Canyon Formation throughout the area, particularly where entrenched 
drainages have cut entirely through the D aquifer. Discharges generally are 
small, although spring (D-33-24)2 9bidd-S1 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 from the D aquifer. 

Due to its shallow depth, the D aquifer has been tapped by numerous wells 
to provide water for domestic and stock use, and wells also provide 
supplemental municipal and irrigation supplies around Blanding and Monticello. 
The quantity of water pumped for domestic 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. The effect of seasonal well pumping on the potentiometric surface 
around Monticello is shown by the hydrograph of well (D-33-24)30dab-1 (fig. 
23)• 

The withdrawal of water from the D aquifer by industry, including mining, 
during 19 81 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 by a private concern in Monticello. Water was 
obtained from four wells yielding a total of 120 gallons per minute (D. A. 
Phoenix, U.S. Geological Survey, written commun., 1953). Additional supply 
for the mill operation apparently was obtained from the Monticello municipal 
water system. The U.S.. Atomic Energy Commission took control of the mill in 
1953; and in 1955, when water needs had increased to 150 gallons per minute, 
eight additional wells were drilled east and northeast of the mill. Mill 
operations ceased in December 1959, and since then all the 12 wells have never 
been pumped simultaneously. Several of the wells, however, have been pumped 
for public-water supply on an intermittent basis by Monticello. The 
hydrograph of well (D-33-24)30dab-1 (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 irrigation represents the largest use of water from the D 
aquifer, and nearly all such withdrawals are in the Blanding area. Although 
the ground water generally is used as a supplemental supply to surface water, 
about 4,000 acre-feet per year are withdrawn for irrigation from the D 
aquifer. 

An unknown but small quantity of water is discharged by the phreatophytes 
cottonwood (populus sp.), willow (Saii.x sp.), and hydrophytes such as cattail 
(TY_Piai sp.) which grow in sparse stands along streams that penetrate the D 
aquifer. Additional water in the D aquifer moves across the State line into 
Colorado in the Sage Plain and La Sal flow systems. The quantity of water is 
unknown. 
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In most of the study area the water in the D aquifer can be used for most 
purposes. (See analyses and measurements in tables 4, 8, and 9). Most of the 
water is of the calcium bicarbonate type with a concentration of dissolved 
solids that generally is less than 500 milligrams per liter. This indicates a 
local source of recharge, most likely by direct infiltration of precipitation 
to the water table. In some parts of the study area, however, the D aquifer 
yields more saline water of the sodium bicarbonate type such as near 
Monticello from well (D-34-23)1dad-1, or of the calcium magnesium sulfate type 
near Blanding from well (D-37-22)22bbc-1. 

An example of local contamination is shown by the diagrams in figure 19 
for the analyses of water from three wells in the Blanding area. The much 
greater quantity of calcium and sulfate in the water from well 
(D-36-22)27dad-2 indicates the existence of a contaminating source, possibly 
gypsum. 

Some slight deterioration of water quality also is evident near 
Monticello. W. B. Nelson (U.S. Geological Survey, written commun., 1956) 
indicated that poor quality water was seeping into the D aquifer at well 
(D-33-24)3 Oddb-1, near Monticello, from the overlying alluvium. Water quality 
deteriorates during the snowmelt period in the spring in wells drilled in the 
D aquifer around Eastland, east of Monticello, according to local residents. 
Weathered Mancos Shale concentrated in the alluvium could be the agent 
contributing to the water degradation. 

Analyses of water from springs (D-3 9-26)33-S1 and (D-3 9-26)20aac-S1 
indicate sulfate-type waters are present in the D aquifer where it caps Cajon 
Mesa between Cross Canyon and McElmo Canyon. 
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EFFECTS OF LARGE-SCALE WITHDRAWAL OF GRCUND WA'T'ER 
ON THE Mr,ORADO RIVER SYSTEM 

The N aquifer is the most important regional aquifer in the study area 
in terms of present and future withdrawals from wells. By 19 81, the 
potentiometric surface for the N aquifer had declined to some extent at five 
relatively major pumping centers. These are: (1) The grouping of irrigation 
wells in the middle part of Montezuma Creek valley 5 miles upstream from 
Dalton's Ranch (T.36 S., R.24 E., sec. 14), (2) the flowing wells in the 
canyon bottoms of the lower Montezuma Creek drainage upstream from the Hatch 
Trading Post (T.39 S., R.24 E., sec. 13), (3) the greater Aneth-Montezuma 
Creek area of past petroleum exploration (T.40S., R.23-24E.; T.41S., R.24-
25E.), (4) the San Juan River valley near Bluff (the area of inset 3, pl. 1), 
and (5) the Energy Fuels well field south of Blanding (T. 37S., R. 22E.). 

Water levels at well (D-3 8-24)11dbd-1 have declined about 14 feet since 
1963 (fig. 13) near a group of flowing wells in sec. 7, T. 38S., R. 25E., 
along lower Montezuma Creek. Water levels in the Bluff area have declined 
about 100 feet since 1910. Declines in the other areas are assumed from the 
concentration and number of wells. 

The potentiometric surface in the N aquifer has not declined below the 
water surface of any perennial streams near the five pumping centers. Thus, 
the N aquifer theoretically is still discharging water to the Colorado River 
system. Actually, however, the San Juan River is the only perennial stream 
in the study area with a hydrologic connection to the N aquifer. Discharge 
from the N aquifer to ephemeral or intermittent tributaries may reach the 
Colorado River, but the quantity involved would be insignificant. Thus, only 
declines of the potentiometric surface in the N aquifer where it discharges to 
the San Juan River would substantially affect the flow in the Colorado River 
system. 

In 1982, the potentiometric surface in the N aquifer was about 45 feet 
above the San Juan River, resulting in an annual discharge from the aquifer 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 result from a 
theoretical decline of the potentiometric surface in the Bluff area, an 
analysis was made of pumping at the two muncipal wells in Bluff, 
(D-40-21)26ada-1 and 26add-1. The analysis was made with the straight-line 
solution of Cooper and Jacob (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 
observation well (D-40-21)25acb-1, which is about the same distance from the 
river as the municipal wells, which showed during the spring of 19 81-83 a 
minimum pressure head of about 45 feet (fig. 16). The values of aquifer 
coefficients used were those determined during the test at well
(D-37-22)2 8dcb-1 (table 7). 
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The analyses indicated that at the present (1982) pumping rate, which 
averages about 21 gallons per minute, or 11 million gallons per year, the cone 
of depression attributable to the two muncipal wells would never reach the San 
Juan River. The cone of depression would reach the river in 5 years if the 
wells were pumped at an average rate of 160 gallons per minute, which would 
cause a water-level decline at the wells of about 160 feet. Once the cone of 
depression reached the river, water from the river would be induced into the 
aquifer; but based on calculations similar to those used by Mower (1978, p. 
24), it would be several hundred years before the river water would reach the 
pumping wells and be discharged into the muncipal system. 

In order to capture all the 5,000 acre-feet that is discharging annually 
to the river from the N aquifer and to start inducing water from the river 
into the aquifer at least 17 additional pumping wells discharging at the same 
rate of 160 gallons per minute for at least 5 years would be required. The 
additional pumping centers would have to be spaced equidistantly upstream as 
far as the first outcrop of the N aquifer. The loss of river water to the N 
aquifer would be mini.mal, however, because of the slight permeability of the 
aquifer. No matter hcw deep the potentiometic surface is drawn down beneath 
the river, the seepage into the aquifer would be at a relatively small rate. 

FURTriER STUDIES 

The following studies are needed for a more complete understanding of the 
ground-water resources of eastern San Juan County and to provide a firm basis 
for planning of future increased ground-water development: 

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

(B) An evaluation of the effect on the flow of the San Juan River 
caused by pumping from the alluvium in the river valley upstream from 
Montezuma Creek. 

(C) A detailed quantitative determination of how water quality in the 
San Juan River in the Aneth-Montezuma Creek area is affected by poor-qua] ity 
water discharging from flowing wells drilled for the petroleum industry. In 
the same area, determine the possible contamination of the N aquifer by brine 
originating from deeper aquifers. 

SUMMARY AND CONCLUSIONS 

The summary of the recharge and discharge for the bedrock aquifers is 
presented in table 11. Infiltration of precipitation is the main source of 
recharge to the outcrop areas of the P aquifer west of Comb Ridge and in the 
Lisbon Valley area; the N aquifer 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 M and N aquifers along the middle reach of Montezuma Creek. 
Recharge by interformational leakage to the aquifers has not been quantified. 
Subsurface inflow to the study area from Colorado occurs in the P, N, and M 
aquifers. Subsurface inflow from Arizona occurs in all but the D aquifer. 
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Water in all the aquifers generally follows the same flow paths. 
Movement is radially away 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 M aquifer. Downgradient of the Abajo Mountains, 
where the N aquifer is deeply buried and pressurized, the potentiometric 
surface of the N aquifer is nearly coincident 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 about 100 feet higher in 
the N aquifer than in the M aquifer. 

The N aquifer is commmonly 750 to 1,250 feet thick when present in full 
section. The P aqilifer ranges from 20 to 1,200 feet in thickness. The D and 
M aquifers appear to have an equivalent range in thickness, between 150 to 400 
feet, although the areas of comparable thickness do not coincide. The D 
aquifer has the greatest average hydraulic conductivity, and the P and C 
aquifers have the smallest average hydraulic conductivity. 

The San Juan River gains about 66 cubic feet per second of water in the 
reach between gaging stations at Four Corners and Mexican Hat. The discharge 
to the San Juan River from the N aquifer was estimated at 6.9 cubic feet per 
second. 

Due to its shallow depth, the D aquifer is tapped by numerous wells to 
provide water for domestic and stock use. Otherwise, the N aquifer is the 
objective of most well drillers. The 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 cone of depression of the potentiometric surface in the N 
aquifer reached the San Juan River. It is projected that continuous pumping of 
160 gallons per minute by the Bluff municipal wells after 5 years would start 
to draw the potentiometric surface below 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 addition, some subsurface flow in local 
flow systems of the P and C aquifers passes across the western boundary of 
the study area. 

Water of a calcium to calcium magnesium bicarbonate type occurs in all 
aquifers near their recharge areas. The water in the D aquifer is degraded 
locally, possibly due to the presence of gypsum. The water in the M aquifer is 
modified to a sodium bicarbonate type. The water in the N aquifer degrades to 
a sodium chloride sulfate type near Aneth, and the water in the P aquifer 
near Aneth degrades to a sodium chloride type. 
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gable 1.—Imucription of 

Geologic unit:, The cosies strain with unit runes are used to identify aquifers, formations, 
General lithology: Descriptions modified from Haynes and others (1972); Jobin (1%2); 

Sumsion (1971); Bears (1%2); Craig (19E1); O'Sullivan and Pierce (1910). System: L,
lowar M. 
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General lithology 

Silt, sand, and graml in stream valleys 
and floodplains. Windblcwn silt and sand 
on upland areas, benches, and broad valleys. 
Sand and gravel deposits on benches 
along major streams. Poorly sorted angular 
to well-rounded sand, pebbles, and 
boulders on dissected pediment surfaces 
surrounding the Abajo /bultains. 

Talus, alopersash, and block rubble. 

Dissected deposits of poorly sorted 
silt, sand, and gravel. 

Well-rounded and well-sorted deposits); 
mostly glacial outwash. 

Unsorted, snstratified, morainal deposits 

Atejo Pcruntaine--proptryritic rock ca-npoeed 
mainly of diorite to quartz-diorite, but 
including granodiorite and quartz monzonite 

La Sal Mountains—proptyritic rock canposed 
mainly of diorite, but including sods 
eyenite, eyenite, and monzonite. 

Gray to black soft fissile Male, 
mucistore, and siltstone with 
minor thin sandstorm beds 

Yellowish-brown to gray quartzitic 
sandstorm and conglomeratic sandstorm, 
with interbedded gray to black car-
tonaceous shale. Same thin beds of 
low grade coal. A =arse basal 
conglomerate is present locally. 

White, grey, and light ttown mndstore 
and conglomerate; interbedded with green 
and purplish silts-tone, shale, and 
mudstore; thin beds of ispure limestone; 
copper tearing in Liston Valley. 
Sole izedrminstas in upper one-half, with 
sandstone and conglomerate predominating 
in lower one-half. 

Brushy Basin Member (22lBPSN)— 
variegated gray, pale green, and red-brown 
bentonitic mudstone and siltstore; a few 
lenses of distinctive green and red chert 
and pebble conglaneritic sandstorm. 

westwater (Bryon Mester (221WSRG)— 
mostly yellowish and greenish-gray to pinkish-
grey lenticular fine- to coarse-grained sand-
stone. Sane interbedded greenish-gray or 
grayish-red sandy shale and mudstone. 

Pecapture Planter (221PCPR)— 
reddish-gray, white, and brown fine- to medium 
grained sandstone, interbedded reddish-gray 
eiltstone and mudetone. 

Salt Wash Member (221SLWS)— 
white, light gray, grayish-orange or moderate 
reddish-brawn fine- to medico--grained sandston 
In thick discontinuous teds. Intertedrbd 
greenish, gray, and reddish-gray siltstons 
and mudatone. Locally thin limestone beds 
near base. 
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geologic units 

or other geologic mita in tables 4, 5, 6, 8, 9, and 10. 
Williams (1964); Sandborn (1958); Wiegand (1982); 

Thichness and areal extent 

In Spanish Valley, deposits 
are as much as 360 feet thick. 
Otherwise, scattered deposits 
generally are not more than 100 
feet thick. 

Present 1110 on flanks of the 
La Sal and Abajo Mountains. 

Present only in the 
La Sal Motntalna 

Exposed only 
in the middle of the 
mountains. 

Thin cc:manta underlie hills 
and ridges on the Sage Plain
east of Monticello. Thicker 
sections flank the Abajo Mountains 
on the north and east aides. 

Present on downthroin limb 
between the Lisbon fault and La 
Sal Mountains; on the 
flanks of the Abajo 
Mountains; and capping mesas 
in the southern part of the area. 
Maximus thickness is 150 feet. 

Cape mesas in Blanding area
and east of Monticello where 
the Dakota Sandstone is eroded. 
Maxim= thickness is 160 
feet but averages 130 feet. 
Thins southward to a thin 
conglanerate at the San 
Juan River and to zero at 
the Utah-Arizora State line. 

Pores a conspicuous elope below 
the Burro (Bryon Rormation 
or Dakota Sandstone. Thickness 
ranges Iran 250 to 700 feet. 

Thickness of 1E0 feet near Bluff; 
interf ingers and eventually
grades into the Brushy Basin 
Member northeast of a northwest-
trending line passing between 
Monticello and Blanding. 

Maximum thickness is 200 feet. 
Grades into Salt Wash Member 
northward Pram • line extending 
from Blanding to Cortes. 

Present on the Sage Plain and 
near La Sal. Maximus thickness 
is 490 feet in central 
pert of area; thins southward 
where upper part is defined as 
the Recapture Member. 

hater-tearing! 
characteristics 

Low to moderate permeability. 
Yields wall quantities of water 
to shallow wells in the San Juan 
River valley. 

Spring; in the Abajo Maintains 
issue frail this unit. Dor 
example, spring (1)-33-23)301:C0-S1. 

Yields water only where fractured. 

Very low permeability. In the 
Innticello area; retards 
recharge fins precipitation. 

Very Icy to low permeability. 
Generally unconfined, but in 
places under conf ined conditions. 
The Dakota Sandstone is the 
primary source of water near 
Monticello and La Sal. The 
Burro Oinyon Formation is the 
primary source of water around 
Blanding and on the Sage Plain 
east of Monticello. 

Very low permeability. It is 
the conf thing bed between the 
I) and M ;gutters. 

Very low to low permeability. The 
Bluff Sandstone Member is the cost 
peomealol• Init. This 'aquifer is
confined southeast of the Abajo 
Mointains, resulting in flowing
wells in the vicinity of 
!tint= um Creek and Aneth. 

Aluifer 
system 

kl 

m 

b 
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Mae 1.—Description of 

Geologic unit 

tiorrison Fbrusation—Continued 
(221MRSN) 

Summerville Formation 
(of former usage, now 
designated Wanakah 
Formation) 

Entrada Sandstone 
(2211N RD) 

E: 

qNN 

Camel Formation 

U 

Navajo Sandstone 
(22CtilvJo) 

Kayenta Formation2 
1 (2311C/Nr) 

Wingate Sandstone 
(231FMT)8 

5 

General lithology 

aldf Sandstone Member (221BLFF) 
Light gray to light brown fine- to medium-
grained well-sorted quartz sandstone. 

Red,, gray, green, and brawn, thin evenly 
bedded sandy shale, ailtstone, !hale, 
and mucktons; and, in south, fine-grained 
sandstone. 

Moab Member-
white, medium-grained, well sorted sandstone 

Slick Rock !amber 
white, reddish, or yellodish-orange fine to 
medium-grained quartz sandstone. *se 

silty in southern part of area. 

Dewey, Bridge lisaber-
reddish-broon earthy to sandy ail triton*, 
with sane white sandstone. 

Dark reddish-brain to grayish-red, even 
thin-bedded silty shale, siltstone, and 
gray to brown silty sandstone. 

White, gray, yellodish-gray, or pale orange 
fine- to medius-graleed well-sorted quarts 
sandstone. 

Gray, purplish-gray, or grayish-orange-red, 
irregularly bedded sandstone and elltstone. 
Silty facies north of San Juan River; sandy 
facies south of the San Juan River. 
Interbedded with the Navajo Sandstone. 

Reddish-brain. buff, to grayish-orange 
fine-grained, well-cemented quartz sandstone 
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geologic units--(butinued 

Thickness and areal extent 

maximum thicicneas is 300 feet near 
Bluff. Thins northrard to zero 
at Blanding, and thins southward 
to about 20 feet at the Utah-
Arizona State line. 

Present overlying the 
Entrada Sandstone. Irregular 
thickness 60 to 200 feet, but 
thin north of Monticello. 

Present east ct the Ocmb 
morocline and its extension 
to the north, except where 
eroded on Nokaito Bendi and 
in the Dry Valley area. 
Thickness 60 to 550 feet; 
average thickness 150 feet. 

Present in western part of area 
underlying the Entrada Sandstone. 
Thickens to about 100 feet in 
the west, thins and grades 
laterally norttward into the 
Darcy Bridge Member ct the 
Entrada Sandstorm. 

Present east of the Carta monoclinic 
and its extension to the north. 
Maximum thickness is 600 feet, 
generally thins southeastward to 
zero along a northeast trending 
line just oast of the southeast 
corner of the county. Average 
thickness 350 feet. Thickness of 
170 feet in U.S. Geological Survey 
test hole (D-32-24)22A17B-1. 

peerage thickness 150 feet. Thins 
southeastward to near zero at 
the southeastern corner of the 
county. 

Present east of the Comb 
immoral:a and its extension 
to the north. 
.hiclaiess ranges from 150 to 
650 feet; average thickness 
north of San Juan River is 300 
feet. Thickness in the central 
Fart a the area south of the 
San Juan River is about 500 
feet. 

Water-bearingl Aquifer 
characteristics system 

..4 

x 

Very lor permeability. It is the 
confining bed between the M and 
N aquifers. 

Very low to los permeability. 
The Entrada Sandstone is not 
considered part of the N aquifer 
south of the San Juan River 
(Cooley and others, 1969, table 
3). The Kayenta fbrzation is a 
partial aid ining bed between 
the Navajo and Winsete Sandstones. 

z 
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'table 1.--Deecription 

Geologic unit 

Cninle Donation 
(2310114.) 

tenenkopi Formation 

Cutler Fbriation 
(txtdifferentiated) 

(310CILR) 

General 1 i thol ogi 

Varicolored, red, red& sh-brcwn, 
and orange-red siltstone interbedded with 
lenses of red sandstone and shale, 
limestone-pebble and shale-pellet con-
glaneratet with lenses of grit and quartz-
pebble conglomerate near base. Also, 
bentonitic mudstone, ccedseinately in the 
lover four manbers. 

Upper members—limy and tuf famous mudstone, 
shale, and sane shaly sandstone. 

Lodes members--varicolored, gray, brain, 
pale orange, greenish-yelloi, 
gray-orange-pink, or pale yellarish-green 
calcareous, sandstone or corbglcmeritic 
sandstone with chest and limestone 
pettiest sane interbedded red, 
purpl ish. and gr ay- g r eente udstone. 

Upper pert--brain and reddish-brain, 
wen-bedded Italy siltstone, thin 
flan, can:Intone and thick 
massive beds rt sandstone. 

Later part (Hoskinnini Msseber)—interbedded 
thin matronly contorted beds of reddish-
brain, fine-grained silty sandstone 
and dark-reddish brain Italy siltstone. 
Sone gypsum beds locally. 

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

White Rim Sandstone ttanber— 
White, gray, and buff median- to coarse-
grained guartzoss sandstone. 

D3 Chelly Sandstone Member (310DCLL)-
Light brain to pale reddish-brain f ine-grainsd 
quartz sandstone. 

Organ Rack Mngue Member— 
Reddish-brown wen-bedded silts:tone with sane 
thin-bedded, fine-grained sandstone. 

Cedar Yew Sandstorm Mather (310CD0O— 
Tellodistt-gray, reddistrorange, and reddish-
brain fine- to coarse-grained sandstone. 
Minter beds of dusky red siltstore. 
South of Blanding grades into evaporite, banded 
gray-green and maroon gypaiferous siltstone, 
silty shale, and friable sandstone. 
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geologic unite--continued 

Thickness and areal extent 

Fbrms a conspicuous slope belcw 
the Wingate Sandstone. MX1101.0 
thickness is 1,400 feet; thins 
northward. 

Church Mock Member—Maximus thickness 
is 400 feet. 

OA ADck Member—Maxim= thickness 
is 450 feet; averages 
200 feet. 

Petrified Sorest Member— 
Thickness south of Moab about 
500 feet; thins to zero along 
a norttwest-trending line through 
the confluence of the 
Colorado and Green Rivers. 

mossback Member-Thickness 
averages 60 feet but can be 
as ;ouch as 150 feet where it 
fills channels in underlying 
surface. 

Monitor Butte Manber—Present 
south of northwest-trending line 
through Pbnticello. Paximun 
thickness is 250 feet; average 
thickness is 100-150 feet. 

Shinarump Menber—Present south 
of a northwest-trending line fray 
north of Bluff to southeast corner 
of area. Pbximun thickness is 225 
feet; average thickness is 50 feet. 

This formation and underlying for-
mations darn to the Fbracbx Member 
of the Hineoss Pormation 
exposed only in the area west of 
• line extending north along Caab 
monoc.line, except for an eroded 
wirdor resulting f ran the breached 
Lisbon anticline. Maximum 
thickness is 350 feet; thins 
to zero east of Crzob moroclirm. 

This arkosic fades is present in 
western (blocs:to and is differentiated 
into the member units southwestward 
along a norttrnorttwestward-
tiending line through Monticello. 

Present only in northwestern 
pert of area. 

Thins northward from 100 feet 
to zero on a norttwest-trending 
line through Blanding. 

Thins northward from 650 feet 
to 250 feet near the Abajo 
Mountains. 

Thins radially outward from 
1,200 feet in an area northwest 
of the Abejo Mountains 
to about 100 feet before it 
grades into other facies. 

This and all wider-lying 
formations contain saline to 
briny water. 
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buter_baaringl Aquifer 
characteristics system 

Very law permeability. It is 
the confining bed between the 
N and P (or C) aquifers. 

Ore-bearing units yield large 
quantities of water to uraniun 
mines in the La Sal area. 

Locally may yield mull amounts 
of aster. 

Very lac permeability. The o. 
P equifer generally exists north 
of the San Juan River and the 
C aquifer generally exists south 
of the San Juan River. Local 
flcw systems under water-table 
conditions exist in the P aquifer 
west af Oanb morocline. 

Fr 
o 
c.; 

a. 



 

ladle I.—Description of 

§ '' Geologic unit 
W •,),' . '' 

Ostler Rareation--Continced 

d 
r 
l.. 

Rico Formation 
(310RICD) 

Hermosa Ebration 
(324HRMS) 

F3. 

g' 

i'l, 

7 

1 

i .; 

';_. 

Moles Forma tlon 

a 

— Redwall (Leadrille) Limestone 
, (33OLLVL)1 

7.", 

t? 
Ouray Limestone

(341GURY) 

Elbert Pones tion 
F' 

Devonian 
(seily ided) 

Mew Limestone 

1 Bright Angel "hale 

Dapeats Sandstone 

I 
k Undifferentiated 

General 1 ithol ow 

Wait° Tongue Member (310HLGT)-
Reddish-brans thin-bedded stagy eiltstone and
very fine-grained silty sandstone; sane die-
stagnated nodules and beds of gammas a few
thin lenticular beds of purpl ish grey non-
foasilerous limestone near hese. 

Grey thin- to thick-bedded fossiliferous, 
cherty limestones reddish-brain or 
greenish-gray fine- to mediae-grained
sandstone; reddish brown, gray-green, or
pale red-purple micaceous or partly
wpsiferous siltstone. 

Upper menber—Blue to grey thin-
to thick-bedded fossiliferous 
limestone; gray fine-grained.
micaceous sandstone and 
siltstone; gm arkoee and conglomerate. 

Rs racbx Member (3 24PRDX) - -u ppe r isti t-
buff arkosic granulite, greenish-gray
sandy siltstorer interbedded black shale,
dark-gray siltstone, gypsum and
dolomite. 

Riddle mit—salt, gypsum, artrydrite, black
shale, gray sandstone, and limestone. 

Lower uni t--simil ler to upper snit. 

Untamed meraber--Limestone with interbedded 
light to dark gray silty shale. 

Variegated to reddish-brain siltatone, red
silty shale, calcareous sandstone; sane 
gray to reddish-brain thin bedded limestone. 

Upper part--tan, bran, gray, or pink cherry
'Passive dolomite; thin beds of limestone. 
Lava part---light-colored, samtimes oolitic,
dense limestone. 

Light gray to tan, dense, often oolitic 
limestones sane green shale partings. 

Sandy, thin-bedded al.:mite; with streaks of 
gray-green and red sandy wale. 

Upper unit-Sandstone, grading to dolanite
to west and northwest. 

Laier unit (341ANTIS)--Knam as the
Meth Formation in the oil industry.
lark bran to black argillaceous
and calcareous shale. 
Saretiges anhydritric and glauconitic. 

Massive limestone with green shale locally. 

Interbedded fine-grained sandstone and
silatores green, red, and grey shale:
and limestone and dolomite. 

Sandstone 

Schist, gneiss, and granite. 

Ilhe ranges of permeability are defined as follows (Mood and Futterman, 1984, p.6)1 

Range 

Very low
Lai 
',Aerate 
High
Very high 
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Permeability, in feet per day 

Less than 0.5 
0.5 to 5 
5 to 50 

50 to 500 
Mote than 500 



 

geologic unitir—kbatinurcl 

Thickness and areal extent 

Thickness 175 to 4E0 feet. 
thins northwestward. 

Thickness about 300 feet. 

Msximua thickness is 1,(00 
feet. 

Thickness cumnronly 500 to 2,500 
feet; thickens to the northeast. 
Thickness as much as 11,000 feet 
in salt intrualvea. 

This member and underlying formations 
are not exposed in area. 

Canbined thickness of these two 
units is 100 to 300 feet. 

300 to 500 feet thick 

Thickness about 100 feet. 

100 to 300 feet thick 

50 to 100 feet thick 

0 to 200 feet thick 

Cusbined thickness 200 to 1,000 
feet. 

Water-bearingl Aquifer 
characteristics system 

Very low permeability. The P 
aquifer generally exists north 
of the San Juan River and the 
C aquifer generally exists 
south of the San Juan River. 
Water-table conditions exist 
in the P aquifer west of 
Comb moneeline. 

This and all underlying 
formations contain saline to 
briny water. 
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Table 2.--Streamflow characteristics at active surface-water stations 

[Fran U.S. Geological Survey (19 81a, 19 81b, 19 82a, and 19 82b] 

Discharge 
(cubic feet per second) 

Station name and number Period of 
(plate 1) record Average Maximum Minimum 

(water years) 

Montezuna Creek at golf course, 1979-81 NA1 259 No flow 
at Monticello, Utah (0937 8200) 

Recapture Creek near Blanding, 1965-81 1.2 9 142 No flow 
Utah (0937 863 0) 

Cottonwood Wash rear Blanding, 1964-81 8.26 20,500 No flow 
Utah (0937 870 0) 

McElmo Creek near Colorado-Utah 1951-81 45.6 3,040 Almost 
State lire (09372000) (1.5 zero 
miles east of the State line) 

Chinle Creek near Mexican Water, 1964-80 21.7 9,880 No flow 
Arizona (09379200) (6 miles 
south of the State line) 

San Juan River at Four Cbrners, 1977-80 NA1 16,900 110 
Colorado (09371010) (1 mile 
east of the Four Corners) 

San Juan River near Bluff, Utah 1914-81 2,532 70,000 No flow 
(09379500) (at Mexican Hat) 

1NA, Not available due to short period of record. 
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Table 3.-MisoP1laneous measurements of streamflow and specific 
conductance during base flow, 19E2-83 

Specif ic 
Drainage basin and location of measurement Flow conductance 

(plate 1) (cubic (microsiEIT1EITIS 

feet per per centimeter 
second) at 25°Celsius) 

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

Indian Crcck, along State Highway 211, 
section 7, T.32 S., R.22 E. 

2.56 

2.7 8 

275 

330 

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

Hop Creek, just upstream fran confluence with 
North Cottonwood Creek, section 8, T.33 S., 
R.21 E. 

1.24 

.65 

470 

445 

Cottonwood Wash drainage: 
Cottonwood Wash, downstream frcm Posey Canyon, 
section 13, T.35 S., R.20 E. 

Cottonwood Wash, upstream f ran Allen Canyon, 
section 31, T.35 S., R.21 E. 

.32 

.13 

740 

890 

Allen Canyon, just upstream frcm confluence 
with Cottonwood Wash, section 31, T.35 S., 
R.21 E. 

.86 500 

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

1.44 650 

Cottonwood Wash, 50 ft downstream f ran gaging 
station (09378700) at State Highway 95, 
section 23, T.37 S., R.21 E. 

.6 8 660 

Montezuma Creek drainage: 
Vega Creek at U.S. Highway 666, section 27, 

T.33 S., R.24 E. 
Upper Montezuma Creek at golf course, Monticello 

(gage reading at gaging station 0937E200), 
section 36, T.33 S., R.23 E. 

Montezuma Creek, 1/4 mile above Verdure Creek, 
section 27, T.34 S., R.24 E. 

.05 

1.37 

5.19 

1,270 

405 

880 
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Mble 3.--Miscellaneous measurements of stream:no./ and specific 
conductance during base flow, 19E2-E3—Continued 

Specific 
Drainage basin and location of measurement Flow conductance 

(plate 1) (cubic (micros' omens 
feet per per centimeter 

second) at 25°Celsius) 

Montezuma Creek drainage--Continued: 
Verdure Creek, upstream frail U.S. Highway 0.85 325 
163, section 26, T.34 S., R.23 E. 
Verdure Creek, 400 feet upstream frcm 1.01 550 
powerline crossing, section 31, T.34 S., 
R. 24 E. 

Verdure Creek, at county-road crossing .97 495 
above Montezuma Creek, section 34, 
T.34 S., R.24 E. 

Montezuma Creek, 50 feet above Dalton Ranch 6 .03 8E0 
irrigation diversion at Horsehead Canyon, 
section 2, T.36 S., R.24 E. 

Lower Montezuma Creek, below irrigated fields at 3.10 1,120 
Coal Bed Canyon, section 35, T.36 S., R.24 E. 
(creekbed dried up about 6 miles downstrlaam of 
last the measurement site) 

McElmo Creek drainage: 
McElmo Creek, near Colorado-Utah State line 76.2 2,200 
(gage reading at gaging station 0 9372000) 

Yellowjacket Creek, above confluence with 12.0 1,290 
McElmo Creek, just east of the Colorado-Utah 
State line 

McElmo Creek, 2,500 feet above Utah Highway 90.3 2,120 
262 near Aneth, section 16, T.41 S., R.25 E. 
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'able 4.--Chamdcml ammlyeas at water 

Location: See figure 2 and text for deecription of data-site numbering wiatam. 
Geologic units See table 1 for explanation of or which test describes the interval at which the well is open or the formation from which the
Discharge: E, estimated. 
Agency analyzing sample: 520, U.S. Soil Coneervation Service; 1008, U.S. Bureau of Indian Affairs; 1028, U.S. Geological Survey ; 5052, Warning

laboratory; 9901, Utah State University Laboratory. For analyses by other than the U.S. Geological Survey, the number of significant
the number of significant figures may not conform to later standards of the Geological Survey.

Sample source: 1, Lnapecified discharge at well head; 8, holding tank; 12, web; 27, faucet near well; 28, faucet way from well; 31, discharge 
Sampling condition: 3, grabbing; 4, natural flow; 8, pumping; 15, belling.
Units: GPM, gallons per minute; DBG. C, degrees Cal/dual w.104. microalemens per centimeter at 25° Celsius; W./L, milligrams per liter. 

SODIUM* 

GEC. DATE 
DIS-

CHARGE 

SPB-
CIFIC 
ODN-

SILICA, 
DIS-
SCLWED 

CALCIUM 
DI.9-

MA NB-
SIUM, 
DID-

SODIUM,
DIS-

EIDTAS-
SIUM, 
DID-

30TA.9-
SIUM 
DIS-

ALKAr 
UNITY 

LAB 

WCATICN 
LOGIC 

UNIT 
OF 

SMILE 
ENST/ta-
TANS US 

(GPM) 

1E70E19 
AZURE 
mac° C) 

DJCT-
ASCE 

(44/CM) 

Hi 

(UNITE) 

(WA/L
AS 

s1I32 ) 

SOLVED 
OWL 
AS CA) 

SZLVED 
(lolL 
AS MG) 

SOLVED 
(WIL 
AS NA) 

SOLVED 
(FG/I. 
AS K) 

SOLVED 
(40/1,
AS NA) 

(W./1 
AS 

Ch(03) 

(1926 -21)3501.0-S1 
35D0B-S1 

231KYNT 
23110398T 

78-06-11 
78.06-11 

5 
.3 

18.0 
20.0 

1540 
510 

8.2 
7.9 

9.6 
.8 

71 
76 

51 
18 

140 
21 

9.9 
5.9 

--
--

--
--

(C.27 -19)21BDC-S1 220NVJO 
220NVJO 

65-05-18 
67-10-24 

--
1.0 

7.0 
--

195 
197 

7.6 
7.5 

6.9 
8.1 

26 
24 

7.5 
8.5 

--
1.9 

--
1.4 

1.1 
--

--
--

(1927-23)17A -sa 
31CBC-S1 

221MRSN 
221MRSN 

33-10-22 
82-10-24 

--
1.6 

--
12.0 

--
1140 

--
8.2 

--
9.7 

83 
45 

20 
77 

--
62 

--
6.4 

15 
--

--
391 

(1927-24)19C -S1 200MNCS 33-10-22 -- -- -- -- -- 166 31 -- -- 27 --

(0-28-21)168C3} 1 220GLNC 
220GLNC 

69.08.14 
82-08-21 

-
2.9 

-
15.5 

--
245 

8.3 
8.3 

5.0 
8.6 

27 
23 

20 
17 

20 
3.5 

4.0 
1.7 

-
--

135 
124 

(C.28.22) 1C0VA- 1 221E2((D
221ENRD 

69.08.14 
79-04-04 

-
-

21.0 
-

--
630 

8.2 
--

14 
11 

31 
51 

15 
29 

83 
36 

17 
4.0 

-
-

-
171 

109-81 221ENRD 33-10-28 20 15.0 - - - 54 36 __ -- 31 __ 

221ENRD 77-12-14 - -- - 7.2 10 46 32 39 4.0 - 172 
(0-28.23) 3AD -90. 

31ABC- 1 
221SLWS 
231990T 

50-06-28 
83-04-18 

50 
6.3 

14.5 
14.5 

647 
750 

8.3 
8.7 

12 
8.8 

38 
13 

59 
19 

10 
110 

4.6 
6.0 

-
-

-
214 

36184r81 217BR0i 33-10-25 - - -- - - 109 30 - -- 23 -
217BRCN 81-04-15 - -- - 7.8 13 92 22 35 2.0 - 197 

(D-20.26)3=0.81 2218011410 
221ENRD 

60-10-05 
62-05-02 

5.0 
--

15.0 
11.0 

315 
325 

8.3 
7.9 

10 
--

40 
--

18 
--

3.7 
-

1.9 
-

-
7.1 

-
-

221ENRD 62-10-10 2.0 14.5 332 7.9 - - - - - 8.4 -
T(D-29-19)361380-81 310820O 70-04-07 <.1 10.0 1020 7.8 8.3 30 18 162 5.4 - -

(0-29-23) 4(8A- 1 
200(Ar 1

(D-29-24)10AAD- 1 

220NVJ0 
22098WJO 
111ACVN 
111ALVM 

64-01-15 
83-04-17 
61-03-30 
62-10-10 

--
7.5 
--
-

--
13.0 
10.5 
-

760 
790 
581 
572 

7.5 
7.4 
7.6 
7.5 

11 
9.0 

21 
-

66 
67 
82 
-

39 
59 
14 
-

35 
8.6 

27 
-

4.4 
3.7 
1.1 
-

--
-
-

25 

--
234 
-
--

(D-30-19)12AC1-81
14ARB-E1 

310CCAN 
310RICD 

69-05-20 
70-04-07 

E.1 
13 

13.5 
10.5 

3250 
571 

8.1 
7.6 

14 
9.2 

43 
59 

156 
21 

504 
39 

10 
3.6 

--
--

-
--

ismoc-sa 310RICD 70-04-08 5.0 10.5 405 7.7 7.7 46 17 19 2.8 - -

22ADC.S1 310CDRN 70-03-05 81.0 9.0 404 7.4 5.6 58 11 12 3.4 
2500081 
26000-51 

310(3ON
310RICD 

68-05-02 
68-05-02 

E10 
E2.0 

15.0 
16.0 

475 
439 

7.8 
7.7 

8.0 
4.6 

68 
63 

18 
18 

12 
7.8 

1.5 
2.0 

2700.61 310crom 68-07-17 .1 21.5 571 7.7 9.5 90 20 6.6 3.5 
3lcup-81 111ALVM 69-09-04 810 13.5 611 8.0 14 71 34 15 3.6 

T(D.30-19)34010,61 
(D.30.20)20ACA- 1

2010A0- 1 

310CEAM 
310CDRN 
310CE1r11 

68-10-09 
68-10-09 
68-05-02 

8.1 
44 

060 

13.0 
15.0 
14.0 

101 
1490 
1380 

7.4 
8.0 
7.9 

1.6 
16 
17 

18 
88 
36 

2.9 
73 
92 

.7 
162 
150 

1.0 
1.6 
3.4 

-
--
-

-
-
-

30CBAr 1 310CDRN 68-05-02 - 15.0 524 7.9 8.4 71 22 19 1.6 - -
(0-30-23) 3BAC,1 22094VJO 83-03-11 6.8 13.0 400 8.0 8.4 28 35 3.3 2.3 -- 211 

(0-30-24)12048-1 
228/0113. 1
22CARr 1 

310C!LR 
2314NGT 
231949GT 

83-04-18 
10,04-21 
80-04-21 

-
-
--

12.0 
-
--

730 
-
-

7.6 
8.0 
8.0 

16 
-
--

62 
23 
32 

30 
17 
20 

42 
-
-

1.9 
-
-

--
--
-

232 
--
-

27CBAr 1 2319NGT 59-05-04 - -- 500 7.8 12 11 11 - - 93 --
32CCD. 1 220NVJO 82-07-15 3.0 14.0 5E0 8.8 9.6 2.9 2.6 140 1.9 - 274 

(0-31-19) 3806,81 
4ADC-S1 

31000AM 
310CDRN 

70-12-02 
68-05-20 

E300 
<.1 

12.0 
13.5 

450 
-

8.1 
-

6.0 
-

73 
-

9.4 
-

4.9 
-

1.9 
-

-
- --

(0-31-20) 6A06-51
(0-31-23)328900- 1 
(0.32-23)24100,S1 

31000Y04 
220GLNC 
217BRCN 

68-05-02 
83-04-16 
33-10-28 

E2.5 
2.5 
2.0 

14.5 
11.5 

8.5 

640 
305 
-

7.8 
8.1 
--

6.8 
9.3 
-

48 
31 
62 

43 
18 
20 

29 
4.7 
-

3.9 
1.9 
-

-
-

28 
141 
-

(0.32-24)22109 1
(3-33-22)250101.51
(0.33-23)30DCC-S1

36044, 2 
36040- 1 

231VI90T 
1120JV98 
112CLVM 
220JRSC 
210D30T 

10-06-12 
79-06-01 
79-06-01 
89-07-10 
55-05-10 

11.0 
--
--
--

29 

16.0 
-
-
--

10.5 

1220 
130 
260 
645 
669 

8.6 
8.4 
8.3 
8.2 
7.5 

5.8 
18 
18 
13 
10 

7.9 
21 
45 
75 
50 

3.5 
2.0 
5.0 

25 
12 

283 
4.0 
1.0 

55 
90 

6.7 
>1 
>1 

6.0 
2.9 

- 495 
- 66 
- 131 
- 287 
- --

210030T 55-05-11 27 10.5 612 7.4 10 56 13 64 3.1 -- --
(10.33-24)1906D. 1 220NVJO 

220NVJO 
55-11-22 
55-11-22 

--
--

20.0 
--

576 
600 

8.6 
8.5 

15 
15 

47 
45 

18 
17 

--
--

--
--

54 
63 

--
--

220NWJ0 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 -- --

2109)NDT 
210D30T 

55-12-10 
55-12-10 

--
--

--
--

570 
496 

7.8 
8.4 

14 
15 

50 
32 

14 
13 

--
--

--
--

57 
58 

--
--

220JR8C 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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isplea tram water well. and springs 

spring flows. 

Depsrosent of Agriculture; 5049, Utah Department of Agriculture, 9749, Utah State Health Laboratory, 9801, private 
figures may not conform to standards of the Geological Survey. For analyses by the Geological Survey prior to 1971, 

pipe; 33, taller. 

NITRO- SCLIC6, SCL IC6, 

RICAR-
DONATE 0,R-

SLLFATE 
DIS-

0110-
RIDE, 
DOS-

FLUD-
RICE, 

DOS-

GEN, 
NITRATE 

DIS-

RESIDUE 
AT 183 

DEG. C 

SUN OF 
CONSTI-
ILIENTS, 

HARD-
NESS 

HARD-
NESS, 

NZNO,R-

SODIUM 
AD-

SORP-

AGENCY 
MIA-

=DO 
SAM-

IL DG 
(PCVL 
AS 

H0)3) 

BCNATE 
(M/L 

AS CD3) 

SOLVED 
OWL 

AS SO4) 

SOLVED 
(MiL 
AS 0.) 

swap 
()G/L 
AS F) 

saran 
(tG/L 

AS 903) 

DOS-
SOLVED 
(WWI.) 

DIS-
SCLVED 
(VI..) 

(1C../L 
AS 

0.033) 

BOWIE 
(VG/L
C7X03) 

T104 
RATIO 

SMILE 
(ODEE 

NUMBER) 

SAMILE 
SCURCE 

CEINDI-
TEN 

270 - 5 8 250 .4 5.3 - E6 8 300 - - 5052 - -
leo - 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 11.3 95 8 .1 102 8 - -
294 0 66 4.0 - .09 - 330 282 41 - 102 8 - -
- - 180 14 - - - 629 429 38 1.3 102 8 - -

252 0 361 13 - <.10 - 722 542 335 - 102 8 - -

- - 9.0 42 .4 .00 231 - 150 15 .7 5049 
- - 6.0 4.7 - - - 139 127 3 .1 102 8 31 8 
- - 151 10 - .00 452 - 138 - 3.0 5049 28 -

20 8 0 108 39 .2 . 89 376 3 82 247 76 1.0 974 9 - -
188 16 112 37 .0 .40 442 379 283 102 .8 102 8 - -

209 0 104 40 .2 .58 367 379 247 76 1.1 9 801 -
351 7 28 24 .4 5.3 362 361 338 39 .2 102 8 -
- - 61 66 .3 - - 413 111 0 4.6 102 8 31 8 

270 0 191 17 - 1.2 - 504 396 175 .5 102 8 -
240 0 181 16 .2 1.3 506 481 320 123 .9 9749 -

190 4 16 3.0 .1 .09 1 82 190 174 12 .1 102 8 28 -
196 0 23 .5 - - 174 - 169 9 .2 102 8 - -
203 0 13 4.5 - - 173 - 168 1 .3 102 8 28 -
251 0 57 170 .5 1.3 583 576 149 0 5.9 102 8 - -

221 0 152 35 .4 27 - 479 325 143 .9 9749 28 
- - 190 13 .1 - - 491 410 176 .2 102 8 31 8 

308 0 51 4.5 .2 8.4 358 361 262 9 .8 1028 - -
312 153 46 • 5.5 - - 339 - 257 1 .7 102 8 - -
662 0 639 474 1.2 2.0 2183 2170 750 207 8.1 102 8 - -
33 8 0 25 16 .3 .22 337 340 234 0 1.1 102 8 - -
253 0 13 5 . 8 .1 1.0 236 236 185 0 .6 102 8 -

208 0 38 10 .3 .00 237 240 190 19 .4 102 8 - -
294 0 18 6.2 .2 .30 279 277 244 3 .3 102 8 - -
276 0 13 4.1 .2 1.2 257 250 231 4 .2 102 8 - -
362 0 18 6.2 - .10 334 332 307 10 .2 102 8 
414 0 8.8 10 .1 .10 365 361 317 0 .4 102 8 

60 0 3.8 1.6 .1 1.3 54 61 57 8 .0 102 8 - -
536 0 223 12 8 .9 .31 926 957 520 95 3.2 102 8 - -
496 0 214 122 1.1 .49 857 893 469 62 3.0 1 02 8 - -
322 0 17 9.3 .3 .22 305 307 26 8 4 .5 102 8 -
- - 6.3 12 .2 - - 222 214 3 .1 102 8 31 

- - 110 18 .6 - - 420 27 8 1.1 102 8 1 4 
183 0 .0 350 - - - - 126 460 - 9E01 - -
12 9 0 .0 400 - - - - 160 5: - 9931 - -
278 0 18 20 .2 1.0 - 303 73 4.7 102 8 - -
- - 23 16 - - - 361 18 0 15 102 8 31 4 

282 - 12 3.2 .2 .22 250 250 221 0 .1 102 8 - -
- - - - - - - - - - - 102 8 - -

336 0 52 21 .4 .31 380 369 297 20 .7 102 8 - -
- - 20 6.6 <.1. - - 176 152 11 .2 102 8 31 8 

234 0 M 12 .0 .40 - 324 237 45 .8 102 8 - -

- - 150 12 1.5 - - 765 34 o 23 102 8 12 3 
76 2 7.0 1.0 .01 - - 98 62 - 9871 

160 0 6.0 3.0 .04 - - 164 132 - 9831 
350 0 53 13 .2 1.3 382 414 290 1.5 9749 
313 0 101 6.0 .4 - 419 426 174 3.1 102 8 

263 0 109 5.0 .0 .09 385 390 193 2.1 102 8 
276 18 49 .5 - .62 - 367 191 - 102 8 
279 20 48 6.0 - .22 - 336 1 82 - 102 8 
199 14 46 5.5 - .31 - 283 126 - 102 8 
500 8D 130 7.5 1.5 .49 816 801 39 22 102 8 

256 0 93 8.5 - .09 - 349 183 - 102 8 
181 9 M 8.0 - .00 - 308 133 - 102 8 
248 0 - 7.0 - - - - 1E0 - 102 8 
246 0 - 7.0 - - - - 180 - 102 8 

248 0 - 7.0 - - - - 180 - 102 8 
248 0 - 7.0 - - - - 178 - 102 8 
250 0 - 7.0 - - - - 183 - 102 8 
248 0 - 7.5 - - - - 182 - 102 8 
250 0 - 7.0 - - - - 182 - 102 8 
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Sable 4 .-Cbmical analysis at water 

LOCATION 

GEO-
LOGIC 
UNIT 

DATE 
OF 

SMILE 

S PS- SILICA, 14/43148-
DIS- a el c DIS- CALCIUM SIUM, 92011314. 

CKAFGE CON- SOWED DI9- 019- 019-
DISTAN- IEMFER- 10CD- IN ( PG/L MI.VED SCLVED 9(LVED 
TANEOUS AIDRE MICE AS (P /L (ICV L ()CIL 

(GF90 (CEG° C) ( oS/OU (UNITS) 8102) AS 00 AS M;) AS NA) 

9301U11+ 
FOTA.9- FOTA9- M. KM 

SHIM, S MN L INIT1 
D19- ID I9- LAB 

SOLVED MINED (9G/L 
(9CVL ( /CIL AS 
AS II) AS NA) 0.0)31 

22 OJIMC 
21 color 
210D143T 
21 C0101 
200/€1 C 

56-10-04 
56-10-04 
56-10-04 
56-10-05 
56-10-05 

-
-
-
-
-

-
-
-
-
-

552 
547 
543 
543 
544 

7.6 
7 . 8 
7.7 
7 . 8 
7.7 

9.1 
-
-
-
-

50 
-
-
-
-

14 
-
-
-
-

56 
-
-
-
-

2.6 
-
-
-
-

-
-
-
-
-

-
-
-
-
-

298130-S1 
30008. 1 

2.103101 
220.3RSC 
200MSE C 
210)101
210)101 

56-10-05 
56-10-11 
56-10-12 
55-06-16 
55-07-13 

-
-
-

14 
60 

-
-
-

10.0 
-

546 
549 
550 
990 

1 430 

7.8 
7.4 
7.4 
7.3 
7.5 

8.6 
-
-

23 
10 

SI 
-
-

130 
121 

13 
-
-

27 
32 

56 
-
-

62 
165 

2.6 
-
-

1.2 
9.7 

-
-
-
-
-

-
-
-
-

3COM- 1 21 ODIOT 
21 LIMOT 
21 ODIC T 
21 °MOT 
2100MD1 

55-04-07 
55-07-15 
55-07-17 
57-10-24 
63-10-16 

-
220 
200 
125 
125 

-
-
-

12.5 
13.5 

672 
675 
665 
677 
685 

7.9 
7.4 
7.3 
7.2 
7.1 

15 
10 
10 
8.4 
8.5 

-
61 
61 
58 
55 

-
IS 
13 
16 
20 

-
68 
66 
-

66 

-
3.2 
3.2 
-

2 . 8 

70 
-
-

75 
-

-
-
-

31759- 1 

31ACB- 1 

21 CIDIOT 
210040T 
210010T 
2101)MDT 

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

24 
15 
-

50 

-
-

13.5 
13.5 

654 
644 
467 
462 

7.6 
7.1 
7.7 
7.5 

10 
10 
11 
11 

60 
57 
15 
15 

16 
17 
5.4 
5.0 

66 
64 
M 
E6 

3.5 
3.3 
2.1 
2.5 

-
-
-

-
-
-

31BCC- 1 
3 1131:15- 1 

(D-34-21) 27CCD- S1
( D-34-22) 2 8CAA- 1 
(0-34-23) 11AD- 1 

21 (IDIOT
21 LIDIOT 
13.17LVM 
220.3R0C 
21 MOT 

55-08-05 
55-08-05 
82-10-21 
77-12-19 
54-04-22 

22 
40 
13 
-
-

-
13.5 
11.0 
-
-

474 
466 
470 
-

880 

7.5 
7.5 
7.2 
7.6 
-

12 
12 
12 
13 
-

15 
15 
72 
46 
6.0 

4.1•83 
3 . 8 83 
8.5 22 
9.0 36 
3.7 156 

2.1 
2.1 
1.1 
2.0 
9.0 

-
-
-
-
-

-
-

230 
198 
-

(D-34-26) 30BCO- 1 
(D-34-26)300:8- 1 

210)401 
11116VM 
111.PLVM 
111AWM 

77-12-14 
57-10-24 
5 8-10-0 9 
59-10-21 

-
-
-
-

-
11.0 
11.0 
6.0 

-
552 
649 
857 

7.3 
7.2 
7.5 
7.3 

10 
14 
15 
13 

113 
73 
93 

114 

32 
24 
24 
38 

37 
-
-
-

4.0 
-
-
-

-
60 
18 
22 

274 
-
-
-

(0-35-23) 9(B0- SI 

1117L.1/N 
111ALVM 
111/4.1M
217BR01 

60-10-06 
61-03-30 
80-12-08 
79-06-01 

-
-
-
-

11.5 
6.5 
-
-

750 
793 
-

183 

7.8 
7.6 
8.0 
8.3 

14 
14 
12 
12 

103 
107 
100 
22 

33 
35 
35 
3.0 

18 
18 
47 
10 

.9 
1.2 
4.0 
1.0 

-
-
-
-

-
-

179 
a 

(D-35-24)22E00- 1 
(D-36-21) 27MB- 1
(D-36-22 ) 120CD- 1 

26CBC- 2 
27070- 2 
3588A- 1 

220GL4C 
22151768 
220WJO 
2178704 
21781101 
2179704 

82-07-20 
50-06-24 
82-08-22 
83-03-11 
83-08-22 
83-06-16 

-
10 
15 
38 

8.1 
10 

15.0 
1.3.5 
16.5 
13.0 
13.0 
13.0 

830 
1250 
510 
510 

2 890 
910 

7.5 
7.7 
9.2 
7.6 
6.7 
7.4 

12 
1.3 
11 
15 
16 
15 

49 
77 
1.4 

56 
530 
100 

37 
53 

.2 
15 

120 
24 

58 
128 
130 

31 
110 

56 

7.9 
6.4 
1.1 
1.3 
5.4 
1 . 8 

- 344 
-
- 230 
- 185 
- 150 
- 239 

(0-36-24)14[6!- 1 
(0-36-26) 7BAL,1 
(0-37-21 1 10EIA - 1
(0-37-22) 10CB)- 1 

101:06- 1 

220JIMC 
200ME1< C 
2218.1,83 
-
-

2178704 

62-07-20 
82-10-28 
50-06-24 
81-07-07 
82-01-11 
55-06-21 

130 
-
-
-
-
-

15.0 
22.0 

8.5 
-
-
-

710 
1280 
1 990 
-
-
-

7.6 
8.1 
7.4 
7.9 
8.1 
-

11 
12 
13 
12 
11 
6.0 

34 
7.0 

116 
78 
83 

180 

17 
3.0 

114 
23 
22 
32 

93 
290 
179 
100 

94 
-

4.3 
4.5 

10 
3.0 
3.0 
-

-
-
-
-
-

787 

287 
502 
-

200 
241 

22880- 1 
22039- 1 
21030- 1 
33C0 h- 1 

( D-37-24) 2 4(38- 1 

217138C4 
200988 C 
220GL4C 
220GLNC 
221/4184
221 WIRD 

82-10-20 
82-10-28 
82-11-25 
82-09-21 
54-08-10 
82-06-11 

-
-
-

217 
-

75 

-
24.0 
23.0 
24.5 
-

17.0 

445 0 
425 
385 
393 
620 
550 

4.6 
8.1 
7.9 
8.0 
-

7.5 

-
12 
12 
16 
-

9.3 

520 
42 
44 
30 
19 
19 

489 
18 
18 
13 
7.6 

10 

170 
24 
6.6 

34 
103 

E6 

4.5 
3.4 
3.2 
2.7 

21 
20 

- 22 
- 207 
- 193 
- 1 M 
-
- 235 

2513130- 1 
(D-37-2 5) 191100- 1

3201D- 1 
(0-3 8-22) 23ACB- 1
(0-38-25) 7031- 1 

220.11030 
221 ENID 
220397C 
2203780 
221 M410 

82-06-11 
54-08-10 
82-10-27 
E0-0 5-3 1 
54-06-16 

15 
-

83 
72 
-

16.0 
-

18.5 
-
-

720 
783 

1240 
360 
648 

7.9 
-

8.5 
7.6 
-

9.1 
--

10 
-
-

14 
1.5 
18 
50 

5 . 8 

7.2 
4 . 8 
8.4 
8.0 
3.4 

120 
161 
220 
-

122 

17 
15 
22 
-

3.9 

- 291 
-
- 320 

19 
-

270C9- 1 
33800- 1 
3580 - 1 

(6-3 8-26) 2 811CD- 1 

220J MSC 
-

220.118)C 
-
-

62-06-09 
69-08-06 
61-06-10 
69-0 8-07 
82-06-09 

-
28 
19 
-

15 

19.5 
17.2 
15.5 
17.8 
18.0 

770 
-

1550 
-

560 

8.0 
8.S 
8.4 
8.2 
8.2 

8.9 
9.0 
7.5 
9.2 
8.8 

4.9 
16 
11 
21 
6 . 8 

1.9 
2.6 
3.3 
3.3 
2.6 

170 
183 
350 
110 
130 

8.4 
19 
16 
18 
9.7 

- 353 
-
- 617 
-
- 253 

(I)-3 9-22) 17BA8- 1
17090- 1 
19880- 1 

(0-39-23) 11]00- 1 

-
220388C 
22031190 
2203 PSC 
221478I 

82-09-21 
82-0 9-1 8 
82-06-13 
82-04-29 
82-0S-08 

47 
28 
15 
10 
1.5 

18.0 
18.0 
19.0 
17.0 
18.0 

E60 
370 
400 
460 

1200 

7.6 
7 . 8 
8.0 
8.6 
9.2 

8.5 
18 
15 
1.3 

8.6 

9.7 
28 
19 
5.2 
1.2 

4.1 
18 
13 
1.3 

.2 

170 
24 
55 

120 
280 

13 
2.9 
3.5 
1.1 
1.9 

-
-
-
-
-

344 
163 
203 
220 
490 

(D-3 9-24) 13CAO- 1
(0-39-25) 570- 1 

2218.PF 
221 MIRO 
221E11RD 
2211100 

60-08-03 
52-07-19 
52-07-31 
53-08-12 

30 
0230 
-
-

-
-
-

14.0 

598 
743 
740 
769 

7.9 
8.0 
-

8.0 

12 
9.0 

11 
10 

40 
22 
18 
15 

15 
12 
9.4 
8.4 

55 
138 
-

152 

24 
21 
-

23 

-
-

147 
-

-
-
-
-

MCA- 2 

221 IMO 
221ENN)
220GUIC 
22ocuic 
220GLNC 

54-06-16 
6 9-0 8-06 
52-07-19 
52-07-31 
53-08-12 

-
15 

9000 
-
-

-
16.5 
-
-
-

832 
-

12 90 
1270 
1200 

-
7.8 
8.2 
--
8.3 

--
10 
9.3 

13 
11 

13 
20 
28 
21 
12 

8.2 
7 . 8 

10 
5.2 
4.9 

145 
150 
264 
-

271 

11 
27 
17 
-

21 

- -
- 385 
- -

294 -
- -

30880- 1 
(D-3 9-26) 20AAC,SI 

2111CD- 1 

2218)440 
2101310T 
2218858 
22191911C 

56-05-10 
5 9-0 5-01 
63-06-14 
63-06-25 

150 
51.0 

512 
-

21.0 
-
-
-

616 
1650 
2040 
1450 

7.5 
8.1 
7.S 
8.7 

13 
8.1 
7 . 8 

18 

30 
98 

117 
13 

20 
1.34 
48 

.0 

-
-
-
-

-
-
-
-

SO 
122 
311 
353 
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ample. f rca wax walla and %xi ngn-Conanued 

NITRO- SM. IDS, SOLIDS, 
OLD- FLID- GEN, RESIDUE SUN OP HARD- 90131UN AGENCY 

BI CAR- SLL FATE RIDE, RIDE, NITRATE AT 183 cam 1- HARD- NESS, AD- Mk- SAN-
EGNATE ail- 019- DI9- DIS- DIS- C ILI EMS, NESS N:24 GAR- S)RP- 02 Da FL MG 
( EIG/L. BCNATE scum SOLVED SOLVED SOLVED DL9- DL9- (PG/L BONATE TIEN SP34142 SMILE CONDI-
AS (FG/L OWL (PG./L (PG/L ( ?G/L XLV ED 9:LV ED AS OWL PAM (03CE SWAM TEN 

HCO3) AS (233 ) AS 934 AS ) AS P) AS NO3) (AG/L) (NG/L) CAOD3 ) GMD3) RIMER) 

248 0 91. 5.2 .0 .49 340 351 183 0 1.9 102 8 - -
248 0 - 6.0 - - - - 162 0 - 102 8 - -
248 0 - 6.0 - - - - 182 0 - 102 8 - -
246 0 - 6.0 - - - - 1E0 0 - 102 8 - -
248 0 - 8.0 - - - - 182 0 - 102 8 - -

248 0 90 6.4 .0 - 341 350 181 0 1.9 102 8 - -
251 0 90 7.0 - .00 - - 180 0 - 102 8 - -
243 0 92 7.0 - .22 - - 175 0 - - - -
39 8 0 177 24 .2 24 681 664 436 110 1.3 102 8 - -
474 0 358 36 - 1.1 964 963 434 45 3.6 102 8 - -

257 0 131 10 - .00 - 425 208 0 - 102 8 - -
260 0 136 10 - .22 434 431 214 1 2.1 102 8 31 -
252 - 129 10 - .22 415 416 206 0 2.1 102 8 31 -
240 0 158 8.0 - .22 - 444 211 14 2.3 102 8 - -
211 0 179 8.0 a .62 453 453 220 47 2.0 102 8 - -

244 0 135 16 .1 .09 469 427 216 16 2.0 102 8 - -
243 0 135 7.5 .2 .22 412 414 212 13 2.0 102 8 - -
217 0 62 5.0 .2 2.0 289 294 60 0 5.0 102 8 - -
214 0 62 5.0 .3 .09 2E6 292 58 0 5.0 102 8 - -

21 8 0 64 4.0 - .49 - 292 54 0 5.1 102 8 - -
21 8 0 63 4.0 - .22 - 290 53 0 5.1 102 8 - -
- - 28 5.2 - - - 287 215 0 .7 1028 - -

242 0 22 .0 .8 2.0 215 251 152 0 1.3 9801 - -
483 0 35 14 - - 520 485 30 0 13 9749 - -

334 0 176 34 .3 9.3 563 5E2 414 140 .8 9831 - -
412 0 56 9.0 - 3.8 - 443 2a 0 1.6 102 8 1 8 
317 0 E6 14 - 1.9 - 408 331 71 .4 102 8 1 8 
336 0 172 24 - 1.3 - 549 441 165 .5 102 8 1 8 

276 0 165 20 .2 3.3 498 494 393 167 .4 102 8 1 8 
308 0 160 20 .3 3.5 525 510 411 158 .4 1028 1 8 
218 0 170 96 - 1.8 596 573 394 215 1.1 9749 - -
100 0 10 4 .05 - - 116 70 - - 9 831 - -

- - 72 6.4 - - - 449 275 0 1.6 102 8 27 8 
378 0 353 27 .2 .22 848 844 411 101 2.8 1028 - -
- - 45 2.0 .1 - - 329 4 28 102 8 31 8 
- - 58 21 .6 - - 309 202 17 1.0 102 8 31 8 
- - 1700 86 - - - 2660 1 930 1700 1.1 102 8 27 8 
- - 16 0 53 0.5 - - 554 350 110 1.4 102 8 27 8 

- - 45 11 - - - 388 155 0 1.3 102 8 31 8 
- - 63 E4 1.2 - - 767 30 0 24 102 8 27 8 

483 - 631 91 .4 1.9 1550 1400 758 364 - 102 8 - -
244 - 277 22 .5 .89 644 637 289 89 2.6 9749 - -
294 0 262 23 .5 - 658 640 290 49 2.5 9749 - -

- .._. 

6 - 3185 213 - 20.4 - 4 890 - 9 831 

- - 2155 49 .8 .49 3 915 - 596 - - 9749 

- 35 1.3 .3 260 179 -0 .8 102 8 27 
- 26 .8 .2 227 1E4 0 .2 102 8 27 8 
- 29 1.7 .2 235 128 0 1.3 102 8 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 6.7 102 8 31 4 
_357 10 83 26 - 510 488 57 0 9.6 9901 - 4 

- - 6 8 160 .7 - - 700 80 0 11 102 8 31 8 
230 0 29 4.0 .2 - <254 - 158 0 - 9E01 -
318 - 58 13 - 383 363 28 0 10 520 - 4 

- - 44 8.2 1.4 - 460 20 17 102 8 31 4 
_ - 52 16 - 543 - 50 12 5049 
- - 67 100 1.0 - 927 41 0 25 102 8 31 4 
_ - 44 12 - - 408 - 66 6.2 504 9 
- - 44 8.2 .7 - 363 28 11 102 8 31 4 

- - 55 30 .6 - 498 41 12 102 8 31 4 
- - 26 .9 .2 - 216 144 .9 102 8 31 4 
- - 27 1.1 .2 - 256 101 2.4 102 8 31 4 
- - 47 5.3 .2 - 325 18 13 102 8 
- - 1.30 9.1 1.3 - 72 8 4 64 102 8 

- - 39 7.0 .5 66 - 354 162 1.9 974 9 - 4 
398 12 55 16 .5 .09 483 482 104 -0 6.0 102 8 
423 0 45 5.0 .6 .62 - 445 84 0 7.0 102 8 
442 0 54 8.8 .5 .83 470 490 72 0 8.0 102 8 

458 0 58 11 - - 490 - 66 0 8.0 520 
- - 65 10 - .00 - 544 82 - 504 9 4 

620 12 99 45 1.7 .09 794 791 111 -0 11 102 8 
660 0 96 48 1.8 .49 - 834 74 0 - 102 8 
646 16 103 21 1.9 .60 756 765 50 0 17 102 8 

334 0 48 4.0 1.2 .11 - 362 157 0 2.8 102 8 - 4 
529 0 572 20 .3 2.6 - 1220 7% 362 1.9 102 8 - -
438 0 728 33 - .40 1460 1460 490 131 6.1 102 8 33 15
654 26 176 26 - 1.2 952 960 32 0 27 102 8 33 15 
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Tent* 4.-Cbsa.ical analyses at rater 

93DIU/N. 

GEO- DATE 
DIS-

CHAFGE 

SP13-
CIFIC 
CON-

SILICA, M/G613-
DIS- CALCIUM SIUN. 931XUR, 
SCLVED DIS- DID- DIP. 

FOTA9- FOTA13- ALVA-
SILK SIDS LINITY 
D19- DI9- 1.19 

LOOkTION 
LOGIC OP 
UNIT MULE 

INETAN- loofa- CUCI, FE 
TANECUS ATURE *ICE 

(GPM) (DEG° C) (pS/C30 (UNITS) 

(PG/L
AS 

5702) 

XLVED sa,veo SOLVED 
(PC./L (MCVL (P /L 
AS OA) AS IG) AS NA) 

SOLVED SCLVED (1G/L 
OWL (fG/L AS 
AS R) AS NA) CACD3) 

220JRSC 63-07-00 E30 - 1200 8.5 9.9 10 4.6 - - 287 -
220JRSC 63-08-20 - - 1150 - - - - - - - -
220JRSC 63-08-26 - - 1170 - 18 100 89 - - - -
220316C 63-09-07 49 18.5 1740 8.1 9.9 17 5.1 - - 413 
220JRSC 63-09-07 29 21.0 1820 7.9 10 18 7.3 418 22 -

22039)C 64-03-10 - 21.0 1630 8.4 9.7 13 7.5 - - 386 -
33 -S1 21093113T 54-0 9-0 8 <.1 23.0 2500 - 15 25 41 - - 556 -

(3-40-19)14CCO-S1 
(D-40-20)36CCB-S1 
(D-40-21)23AAD- 1 

31010GT 
231141GT 
2200124C 

58`09-10 
44-03-01 
82-11-19 

<1.0 
-

23 

-
-

18.0 

2640 
491 
455 

8.0 
-

8.7 

24 
-

13 

381 
18 
13 

12 8 
13 
3.1 

-
-

88 

-
-

2.1 

164 
74 
-

-
-

210 

25AA8- 1 220JRSC 33-11-13 12 19.0 - - - - - - - 13 8 
25AAO- 1 220WJO 82-05-04 6.0 17.5 405 8.8 11 3.1 .7 93 1.1 - 170 
25/89- 1 
25ACI3- 1 

220GLNC 
220W.70 

82-05-04 
82-07-23 

3.7 
7.5 

20.0 
16.5 

780 
420 

9.1 
8.8 

-
11 

-
3.2 

-
.7 

-
96 

-
1.3 

-
- 175 

25A133- 1 220JRSC 82-11-19 - 16.5 560 8.7 10 2.9 .7 140 1.4 - 248 
255A8- 1 
2513C11- 1 

220.79)C 
220GLNC 

82-11-19 
82-11-19 

-
-

16.0 
16.5 

460 
690 

9.0 
9.0 

11 
10 

3.0 
2.3 

.6 

.3 
110 
160 

1.1 
1.3 

-
-

197 
293 

26ADA- 1 220W30 82-04-14 - - - - 12 3.0 - 92 2.0 - 179 
26056A- 1 220.736C E2-11-19 - 16.0 440 9.0 11 2.5 .7 110 1.3 - 191 

(D-40-22)19CCO- 1 220316C 82-11-21 - 18.0 370 9.1 12 3.6 .6 84 1.6 - 155 
29A/0- 1 220J68C 

2207F6C 
513.05-21 
82-06-14 

-
-

-
19.5 

378 
360 

8.1 
8.6 

12 
12 

4.4 
4.0 

.6 

.9 
84 
83 

1.5 
1.7 

-
- 143 

29818-91 221BLPT 47-04-26 - - 255 - - 27 9.2 - - 13 -
2218LPF 59-05-01 9.5 - - 8.0 - - - - - - -

258113- 1 220.390C 82-11-21 - 16.5 365 9.0 11 3.4 .7 81 1.7 - 144 
30990- 1 220GLNC 57-10-24 9100 18.5 376 7.9 11 3.2 1.9 - - a -

220GLNC 5 9-10-09 E100 18.5 3 82 8.2 13 5.2 1.5 - - E6 -
220GLNC 59-10-21 4100 18.5 381 8.7 11 4.0 1.5 - - 87 -
220GLNC 63-10-16 9100 19.0 376 7.9 12 3.2 2.4 85 1.4 - -

220GLNC 82-11-21 - 18.0 415 9.1 11 3.4 .7 96 1.4 - 177 
30180- 1 11181V4 59-05-01 - - 27 83 7.5 19 244 46 - - 4083 -
30888- 1 2203390 33-11-U 30 19.5 - - - - - - - 137 -

220JRSC 44-03-01 - - 558 - - <5.0 3.1 - - 128 -
2202F6C 49-07-02 - 19.5 570 - - 3.0 1.9 132 5.0 - -

220JRSC 58-09-10 350 - 418 8.0 10 4.8 1.0 - - 98 -
220316C 61-03-29 60 20.0 595 8.6 11 4.0 .5 141 1.1 - -
220JRSC 62-10-11 50 20.0 609 8.6 - - - - - 144 -
220JF6C 64-10-06 22 20.0 591 8.0 11 3.2 1.5 - - 148 -
220JRSC 69-03-20 - 25.0 7 87 8.8 - 2.0 .7 - - 194 -

22113119C 71-07-12 - 22.0 747 8.6 - 1.9 .4 190 1.2 - -
220.3F6C 74-09-20 - 20.5 750 8.9 11 2.6 1.1 190 2.3 - -
220316C 75-09-17 - 25.0 830 8.8 11 5.3 .2 190 1.6 - -
220JRSC 77-03-09 - 19.0 780 7.7 11 2.2 .8 190 1.5 -
220JRf3C 77-09-08 - 22.0 740 8.3 11 4.0 .8 180 1.7 

220JRSC 78-03-02 - 19.0 790 8.5 12 5.7 .8 190 1.4 - -
228316C 78.09-05 - 21.0 750 8.4 11 4.3 1.0 190 2.2 - -
220JRSC 80-09-04 - 20.0 770 8.6 11 2.7 .8 190 1.8 - -
220316C 81-03-04 - 15.0 760 8.7 - 1.7 .5 190 1.2 - -
220J16C 82-05-01 - 21.0 650 9.0 11 1.5 .4 1E0 1.1 - 320 

220316C 83-04-14 - 20.0 758 9.0 11 3.3 .4 183 1.1 - 339 
30880-1 220GLNC 58-09-10 Eno - 637 8.4 10 40 23 - - 74 -

220GLNC 82-11-21 , - 18.0 405 9.1 11 2.5 .5 93 1.3 - 170 
(D-40-23) 4880- 1 

12BAD- 1 
220.316C 
221)6611 

56-05-00 
73-04-05 

11 
-

-
-

-
-

-
8.8 

-
-

71 
6.0 

43 
-

-
440 . 

-
7.0 

591 
-

-
448 

211:80- 1 22CUR8C 79-01-19 - - - 8.0 11 10 5.0 340 6.0 - 502 
220316C 82-01-31 - - - 8.1 12 7.0 7.0 330 7.0 - SOS 

2118 - 1 220316C 713.01-19 - - - 8.1 11 13 2.0 335 7.0 - 504 
220316C 82-01-14 - - - 8.1 U U 5.0 390 9.0 - 512 

27991,- 1 220J 68C 60-07-15 - - 3115 7.8 9.2 28 6.4 630 20 - 690 
220JR8C 40-06-14 19 17.0 3070 7.8 11 27 12 670 14 - 766 
220.156C 83-06-16 49 20.0 3000 7.6 11 24 11 680 15 - 823 

36988- 1 221 ENRO 59-04-29 30 - 10400 7.6 11 224 136 - - 2210 -
(D-40-24)11/8D- 1 221895P 56-03-02 150 17.0 728 7.6 13 33 18 - - 115 -

1491]8- 1 
17D81)- 1 

220JRSC 
2203RSC 
220JRSC 

57-04-00 
56-05-00 
82-06-10 

-
-

2.5 

-
-

20.0 

-
-

3990 

7.1 
7.5 
7.5 

-
-

11 

89 
8.0 

32 

48 
32 
12 

-
-

950 

-
-

19 

1285 -
1062 -
- EDO 

20 -S1 221RCFR 54-09-08 93.5 15.5 /67 - 11 24 11 - - 174 

32DU1- 1 220316C 79-01-19 - - - - 9.0 10 5.0 215 8.0 - 440 
(D-40-25) 111/20- 1 220WJ0 

220/1/30 
220WJO 

52-08-17 
53-12-09 
55-03-10 

2.0 
-

1.8 

21.5 
-

16.0 

5390 
14300 
23400 

-
-

7.7 

16 
10 
11 

54 
134 
328 

20 
77 

133 

-
3400 
566 0 

-
56 
65 

1350 
-
-

-
-
-

5888-131 21735104 54-09-08 9.1 20.0 3930 - 1.3 27 12 - - 927 -
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- - 

- - 

- - 

- - 

samples f rom water wells and sprirrir-CbatInuid 

BI CAR-
BORATE CAR-
OWL BORATE 
KS OG/L 

BOD3) AS C(I3) 

SULFATE 
DIS-

SOU/ED 
(MA. 

AS SO4) 

QLO-
RIDE, 
DM-

SOLYED 
OWL 
AS CL) 

FLU> 
RIDE, 
DI9-

SW/ED 
00/1. 
AS F) 

NIIND-
GEN, 

NITRATE 
019-

SOWED 
(IG/L 

AS MD3) 

Sa.IDS, 
RES MJ E 
AT 180 

DEG. C 
DOS-

SLVED 
(IG/L) 

KLIEG, 
SUM OF 
COMSTI-
TUENTS, 

DI9-
9:LV LID 
OWL) 

HARD-
NESS 
OWL 

AS 
EACD3) 

HARD-
NESS, 

MMCAR-
BCNATE 

(#C./1. 
CAM3) 

SODIUM 
AD-

9DRP-
T MIN 

RATIO 

AGENCY 
ANA-

L)2 IM 
SMILE 

(COLE 
MJMER) 

SANFLE 
51356 

SAN-
H. DC 
011DI-

T'EN 

615 
-
-

704 
755 

21 
-
-

0 
0 

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 

0 
-
-

0 
0 

19 
-
-

22 
22 

102 8 
102 8 
102 8 
102 8 
102 8 

33 
33 
33 
31 
31 

-
15 
-

8 
8 

644 
822 
206 
225 
-

15 
0 
0 

12 
-

299 
673 

1520 
42 
35 

28 
44 
55 

8.0 
3.3 

-
1.1 

.7 
-
.1 

.22 
1.1 
1.8 
1.5 
-

1 050 
-

2550 
-
-

1070 
1760 
-

279 
289 

63 
231 

147 9 
98 
45 

0 
0 

1310 
c) 
0 

21 
16 
1.9 

.3 
5.9 

102 8 
102 8 
102 8 
102 8 
102 8 

31 
-
-

8 
1 

8 
-

4 

246 
-
-
-

20 
-
-
-

60 
49 
_ 

49 

6.0 
2.1 
-

2.6 

.0 

.1 
-
-

.09 
-
-
-

-
-
-
-

333 
262 
-

269 

-
11 
-
11 

-
13 

13 

102 8 
102 8 
102 8 
102 8 27 4 

-
-
-

198 
-

-
-
-
10 
-

53 
44 
48 
51 
47 

6.4 
2.2 
9.1 
-

4.1 

.2 

.1 

.3 

.1 

.1 

-
-
-

.00 
-

-
-
-

266 
-

364 
290 
408 
-

292 

10 
0 
7 
9 
9 

20 
16 
27 
-

17 

102 8 
102 8 
102 8 
9 831 
102 8 

27 
27 
28 
-
27 

4 

4 

-
172 
-

128 
719 

-
0 
-

0 
-

43 
48 
46 
20 
-

1.0 
1.8 
1.4 
4.0 

12 

<.1 
.1 
.1 
.1 
-

-
-
-

2.5 
-

-
239 
-
-
-

239 
239 
235 
139 
-

11 
13 
14 

105 
E6 

11 
10 
10 

.6 
-

102 8 
102 8 
102 8 
102 8 
102 8 

27 
31 
28 
-
-

4 
4 
4 

-
184 
1% 
165 
183 

-
0 
0 

11 
0 

52 
36 
48 
47 
44 

1.4 
2.0 
2.0 
2.0 
4.0 

<.1 
-
-
-
.1 

-
.71 
.00 
.22 
.31 

-
-
-
-

242 

238 
226 
247 
245 
242 

11 
16 
19 
16 
18 

11 
8.8 
8.5 
9.5 
9.0 

102 8 
102 8 
102 8 
102 8 
102 8 

27 
1 
1 
1 
1 

4 
4 
4 
4 

357 
238 
254 
244 

188 
283 
295 
326 
383 U.

X
G
G 
U:
4.

1 52 2.5 .1 - - 274 11 13 102 8 27 4 
1170 125 1.0 .40 - 21 90 799 507 6.3 102 8 -

65 6.0 .0 1.0 - 333 - - 102 8 -
50 7.0 - < .10 - 326 558 330 .1 - - -
45 8.1 - .09 - 466 15 0 15 -

44 4.0 .8 .83 270 267 16 0 11 102 8 

48 11 - - 370 - 17 0 15 102 8 
49 8.0 .4 .09 369 366 12 0 18 102 8 1 4 

53 10 - .31 372 - 14 0 - 102 8 31 
52 17 - - 491 - 8 0 - 102 8 

40 16 - - - - 6 0 34379 23 
362 27 57 18 - - - 488 11 0 26 
3% - 54 16 - - - 491 14 0 23 
417 0 55 18 .4 - - 4E6 9 0 29 
420 0 55 17 .5 - - 477 13 0 22 

390 24 63 48 .5 - - 538 18 0 21 - - -
350 27 62 24 .6 - - 495 15 0 22 102 8 - -
- - 54 17 .5 - - 480 10 0 27 - - -
- - 51 11 .4 - - 464 6 0 34 - - -
- - 57 12 .5 - - 456 5 0 35 102 8 -

- - 53 14 .4 - - 467 0 0 26 102 8 31 4 
259 7 108 13 .3 - 394 403 195 0 - 102 8 - -
- - 50 1.9 .1 - - 263 8 0 15 102 8 27 4 

38D - 769 374 - - - 2035 354 42 - 9E01 - 4 
547 58 378 35 1.3 - - 1144 15 0 - 100 8 - -

606 5 92 144 .8 .89 564 915 46 0 23 9831 - -
616 0 105 154 1.7 - 944 92 8 46 0 22 - - -
600 12 114 162 1.6 .58 940 955 41 0 24 974 9 - -
624 0 12.3 158 1.7 .18 - 1020 53 0 24 9749 --

615 3 214 415 1.2 - 1735 1741 96 0 29 9749 -
- - 190 483 1.4 - - 1870 117 0 28 102 8 31 4 

-- - 210 450 1.5 - 1900 110 0 29 102 8 31 4 
624 0 2330 2110 .3 18 - 7350 1119 607 29 102 8 1 4 
426 0 41 8.5 .8 .22 - 43 8 157 4.0 102 8 - -

12% 0 948 823 - - - 4526 420 - 9E01 1 4 
1005 0 624 710 - - - 23 89 152 - 9831 1 4 

- - 290 750 1.4 - - 2550 129 38 102 8 31 4 
4 BS 0 59 14 1.0 1.2 - 534 105 7.4 102 8 

-
2300 0 2% 685 .4 4.1 - 3550 217 40 102 8 - 4 
1140 166 2720 2950 .4 - - 10100 652 60 102 8 - -

435 0 5 820 5480 .9 10 - 17 930 1367 101 69 - - 4 
383 0 1670 54 1.7 1.5 - 2890 117 37 102 8 

530 5 62 18 .8 .93 854 5% 46 14 9 831 

--

77 
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TEM. 4 .-Chesiaal analyses at rstar 

SODIUM. 

GEO- GATE 
019-

CHAIGE 

SPEP• 
CI FI C 
CON-

SILICA, 
DOS- CALCIUM 
SCLVED 019-

HAMM-
SIM SODIUM, 
019- 019-

RYIA9- IOTAS- /LEA, 
511114, S1UM L IN ITY 
019- 019- LAB 

LOCATION 
LOGIC OF INSTAN- TEPBER- OD CD- RI 
UNIT SMILE TANECUS AZURE ANCE 

(G144) Om° C) (sS/04) (utors) 

(PG/1
AS 

99)2) 

XLVED 9:LVE) SOLVED
(PG/L (mail, (Mit 
AS CA) AS 1G) AS NA) 

SOLVED SOLVED (PG/1 
WW1. (P4'!. AS 
AS K) AS NA) CA(D3) 

1 9AAD- 1 2213.145 53-12-09 E2.0 - 223 0 - 10 5.2 1.7 567 6.6 
22161116 62-05-08 1.8 17.5 1E60 8.7 8.5 2.1 .5 460 2.9 - 720 

19B -Sl 22114SRC 54-09-09 El .0 18.5 4720 - - - - - - - -
(0-40-26)19AM- 1 
(D-41-19) 10 - SI 

22GJI1SC 
3101I0T 

82-07-22 
5 9.0 9-10 

-
El .0 

20.5 
-

15200 
26 40 

7.7 
8.0 

10 
24 

180 
381 

67 
128 

36 00 
-

30 
-

- 300 
164 -

29 -51 310111C0 59-04-30 6 .0 - 3280 7.0 22 585 112 - - 204 
(D-41-21) 22CDO- 1

25B(7- SI
366130-S1 

220W.70 
221BLFP 
221802FF 

54-01-06 
54-11-03 
54-11-03 

E1.0 
.5 

E.8 

16.5 
16.5 
16.5 

364 
354 
388 

-
-
-

17 
-

16 

17 
-

29 

4.6 
-

3.3 

-
-
-

-
-
-

6• 
-

58 
(D-41-22) 2DCO-S1 221RCPR 54-10-27 .1 14.5 359 - 18 36 8.3 - - 27 

13 -Si 2211658 54-10-27 E.2 19.0 506 - 17 46 17 - - 37 -
33BCO- 1 220JRSC 54-10-27 3.0 17.5 329 - 11 7.1 3.3 - - 67 -

(D-I1-23) 12BDA- 1
16AAA- 1 

220314SC 
2207 RSC 

56-12-00 
03-03-10 

32 
5.4 

13.0 
16.5 

-
1440 

6.0 
8.8 

-
9.3 

83 
3.1 

56 
.9 

-
340 

-
4.3 

2140 
-

-
539 

24180-61 22180'8 54-10-21 .2 16.5 679 - 15 34 7.6 - - 113 -

25 -S1 221RCPR 54-10-21 .2 14.5 384 - 16 43 9.7 - - 24 
(D-41-24) 1Eoce-s1

20159- 1 
221RCPR 
2218Lin, 
2211B.FF 

54-10-21 
5 9-05-07 
80-09-25 

E.3 
30 
-

17.0 
-
-

354 
-
-

-
8.6 
8.7 

14 
-

10 

9.5 
7.0 
8.0 

10 
5.0 
1.0 

-
-

576 

-
-

9.0 

58 
6 96 
- 461 

31 -91 221RCPR 54-10-21 5.3 17.0 1030 - 15 70 22 - - 134 

(I>-41-25) 4010- 1 
5100- 1 

220GLNC 
220GLNC 

83-04-15 
5 9-04-0 9 

8.8 
-

20.0 
-

4 890 
-

7.6 
7 . 8 

12 
-

35 
30 

13 
5 . 8 

1100 
-

15 
-

- 85 8 
1163 

17010- 1 
17ap- 1 

22014/30 
220WJO 
2209WJ0 

64-10-12 
6 4-03-1 8 
64-10-12 

60 
-

72 

- 11100 
- 11200 
- 11500 

7.9 
7.7 
7.8 

10 
5.3 
9.7 

85 
112 
112 

41 
46 
41 

-
-
-

-
-
-

2510 
263 0 
2550 

21.883- 1 220GLNC 4 9-0 8-25 F50 18.5 13400 - - - - - - -
22 OGLNC 55-03-10 E100 18.5 12000 7.9 10 105 74 2 940 28 - -

23 -Si 221WSRC 54-09-09 5.2 19.5 72.1 - 17 64 13 - - 77 -
27800- 1 MANN 6 9-0 9-11 520 18.5 - 7.9 21 105 15 113 10 - 239 

(0-42-19) 71:08- 2
(D-42-21) 23P8A- 1 

310ILGT 
22094/30 

56-04-11 
82-05-01 

-
.6 

-
14.5 

11 90 
215 

7.1 
8.1 

19 
19 

113 
23 

35 
9.5 

-
14 

-
1.3 

89 
-

-
89 

(D-42-22) 1188C- 1 
2 9BP40-61 

22058930 
220WJO 

53-12-03 
54-10-27 

-
6 .0 

16.0 
14.5 

565 
384 

-
-

14 
15 

2.0 
33 

.5 
13 

129 
-

1.9 
-

-
28 

(D-42-23) 2B- 1
(0-43-19) 29 -81 
(0-43-20)23880•-S1 

22014/30
310DCLL 
220W.30 

55-03-11 
54-09-09 
54-11-04 

-
1)1.0
El .0 

16.5 
22.5 
16.0 

846 
941 
220 

9.0 
-
-

14 
14 
17 

1.3 
33 
24 

.7 
13 
4.3 

1% 
-
-

.8 
-
-

-
166 
19 

(D-43-21) 24ADO-S1 
(0-43-22) 6804- 1

9004- 91 

22054/.30 
22054470 
231100T 

54-10-27 
E2-04-30 
54-10-29 

B1.0 
3.0 
E.5 

12.0 
15.5 
13.5 

678 
360 
206 

-
8.0 
-

-
12 
14 

-
37 
21 

-
14 

9.7 

-
18 
-

-
1.6 
-

-
-

12 

-
88 
-

(D-43-23) 15C70- 1 22014/J0 
220WJO 

54-01-20 
55-03-11 

-
-

16.5 
15.0 

-
274 

-
7.5 

29 
19 

5.5 
8.7 

2.2 
7.2 

-
-

-
-

178 
43 

-
-

32 -61 23110GT 54-10-20 E.5 20.0 228 - - - - - - - -
(0-43-24119AA - 1
(D-43-25) 33BBD- 1 

23111GT 
220.199C 

4 9-0 8-30 
82-05-06 

-
2.5 

19.0 
17.0 

662 
3070 

-
8.5 

17 
7.9 

2.0 
14 

1.3 
4.3 

-
730 

-
3.9 

161 
-

-
520 



samples f ran wetar walla and sprin9r-0,tInund 

NITRO- SCL IDS, SOLIDS, 
OLD- FLU)- GEN, MIME 33P4 OP HARD- 33DIUM AGENCY 

13 I CAR- SILL FATE RIDE, RIDE. NITRATE AT 180 CCEISTI- HARD- NESS, AD- ANA- SAM-
BONA= CAR- D19- 019- DI9- DI9- DEG. C TUENTS, NESS ri21a1 /414- SORP- LIZ DG IL DG 
(PG/L BCNATE SOLVED SCLVED SCLVED SOWED DI9- 019- OWL BONATE TICK SIMPLE SAMILE CCHDI-
AS or./ I. cm/L. (OWL OWL (PG/L SOLVED 9:LV ED AS (FG/L RATIO (ONE SWAM TIDN 

HCO3) AS CO3) AS SO4) AS a.) AS F) AS MD3) ( VG/L) (MG/L) CACD3 I CACO3) NUMBER) 

962 63 2% 35 1.8 .22 - 1460 20 0 57 102 8 8 
- - 260 26 2.0 - - 1200 7 0 76 102 8 -

1200 73 - 34 - - - - 100 0 - 102 8 -
- - 5000 23 00 - - - 11400 725 425 60 102 8 27 8 

206 0 1520 55 .7 1 . 8 - 2550 1479 1310 1.9 102 8 -

330 0 1 91 0 72 .7 .71 - 3070 1922 1651 2.0 102 8 - -
194 0 31 6 .0 .2 .09 235 - 61 3 .5 102 8 33 15 
218 0 - 4.0 - - - - - - 102 8 - -
221 0 17 7.0 .8 . a) - 241 E6 -0 2 .7 102 8 - -
127 0 43 10 .7 21 - 226 124 20 1.0 102 8 -

249 0 21 12 .5 25 - 298 185 0 1.2 102 8 
148 0 38 9.0 .5 1.6 - 210 31 0 5.2 102 8 - 8 
647 - 2550 137 8 - - - 6 850 430 0 - 9 831 - -
- - 150 52 4.7 - - 889 11 0 45 102 8 27 4 

261 0 85 33 1.2 11 - 429 116 0 4.6 102 8 -

119 0 54 13 .8 2.4 - 236 147 .9 102 8 - -
195 0 16 16 .4 6.6 - 216 65 230 3 .2 102 8 - -
51 9 72 559 301 - - - 2159 38 0 - 9E01 - -
530 16 520 255 4.0 1.3 16 88 1660 24 53 974 9 - -
199 0 361 11 .5 .62 - 712 265 1020 3.6 102 8 

- - 710 680 .8 - - 30 90 141 0 42 102 8 31 4 
1349 0 675 581 - - - 3 815 99 - 9801 - -
546 0 1360 2810 .3 - - 70E0 381 -0 56 102 8 1 4 
635 0 1270 308D - .09 7330 746 0 469 0 53 - - -
594 0 1286 2 960 .4 .22 - 7250 449 0 52 102 8 1 4 

696 0 - 3510 - - - - - - - 102 8 - 4 
680 0 16 40 34 90 .1 2.5 - 8640 566 10 - 102 8 31 4 
190 0 185 19 .6 3.1 - 473 213 57 2.3 102 8 - -
- - 300 26 .6 .0 754 - 322 - - 504 9 - -

184 0 413 28 - .31 - 790 426 275 1.9 102 8 - -
- - 37 4.6 .2 - - 163 97 8 .6 102 8 

177 29 50 26 .8 .40 341 341 7 0 22 1028 - -
136 0 4 8 13 .5 1 8 - 236 136 24 1 .0 102 8 - -
341 45 52 21 .8 .4 9 500 4 49 6 35 102 8 - -
327 0 181 26 .6 2 . 8 - 597 136 0 6.2 102 8 -
107 0 12 10 .6 3.5 - 143 78 0 .9 102 8 -

244 6 - 51 - - - - 15 0 - 102 8 -
- - 82 7.7 .5 - - 232 150 62g .7 102 8 -

121 0 9.0 5.0 .2 1.7 - 133 92 .5 102 8 -
366 22 51 10 1.6 1.1 480 - 23 0 16 102 8 33 15 
151 0 12 5.0 .6 1.4 171 - 51 0 2.6 102 8 1 

130 0 - 5.5 - 3.0 - - 105 6 - 102 8 
242 83 9.5 5.0 1.0 4.9 404 - 10 0 22 102 8 1 -
- - 770 1 ED 3.1 - - 2030 53 0 45 1028 
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male .—Clamical analyses of water ample. 
(All analyse. were done for pe tr ole us companies by private laboratories' the mister of 

Lobs Lion, See figure 2 for description of data- aite nuttier ing oyster. 
Geologic unit: See table 1 for e xplana tion of code. 
Sol ids, sus of constituents' S. of listed determined co.t1 tuenta pine trace el anent', 11 ary. 
Sample source: 2, dr il 1 stem test' 12, crab' 49, prodaction water. 
Units r FT, feet, IC/L, nt1111grame per liter. 

DEPTH EEPTli 
TO TOP 10 BOP- PPG 89- FOTA9-

OF TOM OF CALCIUM SRA, SODIUM, S111?4, 
SMILE SAKFLE GED- DATE DIS- DI9- 019- DIS-

arTER- LOGIC OF SCLV ED SOLVED SCLV El/ SCLVED 
LOCATION VN. VPL UNIT SAKELE ()C/L (PG/I. W./I ()C/L 

(FT) (Fr) AS CA) AS MG) AS NA) AS K) 

(0-27-21) 3CDO- 1 4 660 4 913 330)835P 63-01-00 4 830 486 
(D-27-22)170®- 1 7025 70 83 330MSSP 60-12-10 960 136 0 
(D-2 8-19) 18DG4- 1 
(D-2 B-21)2200- 1 
(0-2 8-22) 10DCB- 1 

633 8 
7726 
7098 

6 467 
7785 
7209 

330MSSP 
330MSSP 
3300655P 

61-08-19 
61-12-00 
64-01-12 

1 840 
1 946 
2087 

243 
622 
445 31910 640 

(D-28-23) 2B0D- 1 6475 6575 310C1L9 61-07-00 479 1556 
7994 9012 3201015 61-08-07 11000 2223 

10350 10430 330MSSP 61-09-00 1501 389 
(0-28-23) 170 13 1 8370 8450 33004551, 63-01-00 4000 4E6 
(D-29-20) 4C8A- 1 4193 42 40 330PI55P 59-12-16 248) 1069 

4334 4344 330MSSP 5 9-12-1 8 1560 899 
4 905 5076 330MSSP 60-01-00 12000 4850 

(D-2 9-21)1 9CBD- 1 
(0-29-26) 5003- 1 

6420 
5126 

11340 

6540 
5194 

11640 

3300665P 
310011.31 
330M65P 

61-10-05 
63-11-00 
64-02-20 

2865 
705 

3160 

632 
137 
48 

652 
42340 

9.0 
2100 

(D-30-24) 9ACID- 1 9526 8742 330M65P 62-12-20 6062 1960 
913A0- 1 — — 330P65P 60-04-00 5600 2 916 

148A0- 1 8E152 8930 330M5? 62-12-18 1342 412 
8E62 8930 330MSSP 62-12-20 E66 451 

15006- 1 8344 8452 33065? 62-12-20 2468 243 0 

16AA - 1 83 84 852 4 330PG5P 62-12-20 7101 12 94 
(0-35-22 ) 331:131)- 1 6074 6 114 324PRDX 57-09-00 129 83 3938 
(0-35-25) 9ADD- 1 7034 7150 330P65P 63-04-00 7000 21 87 
(D-36-21)22904- 1 5525 5594 32416026 59-01-14 15510 2476 
(0-40-21)3100 - 1 5119 5125 320PSLV 5 9-0 8-00 336 00 2236 0 

33DCA- 1 — 320) ,1/ 5 9-0 8-00 42 00 15 82 
(0-40-22)151343 - 1 58)2 5 812 324 PRDX 59-05-25 25600 2 916 

(0-40-23) 4/3136- 1 6 940 7057 330P65P 56-07-16 2079 55E0 
12A1011- 1 6 134 6151 324 MX 62-09-04 24000 11700 
20048- 1 6 166 7050 3300665P 59-03-00 4425 878 

(0-40-24) 3C116- 1 5542 556 0 324 PRIX 57-05-00 19 830 4 806 
20130.6- 1 7700 7 885 341,44131 61-05-00 1092 137 

7480 7520 3410600 62-05-00 4141 754 
(D-40-25) 503 - 1 

14CCD- 1 
6066 
5788 

6190 
584.3 

324PRDX 
3241487X 

62-07-03 
56-11-12 

25200 
7859 

3400 
2788 

57 95 5 824 32486D0 56-11-13 8401 5248 
7280 744 9 330P65P 56-12-10 921 246 

(0-40-26) 7E0 - 1 
34130.- 1 

72 84 7405 330W5P 
— 324PRDX 

56-07-00 
61-11-00 

185 
36 00 

285 
7533 

(0-41-21) 404 - 1 
(D-41-24) 19AC - 1 
(0-41-25)17E130- 1 

49% 
2598 
2333 

5037 
2799 
2502 

324PRDX 
3100a.1 
31000.2. 

5 9-0 8.-21 
58-12-16 
58-05-00 

14000 
191 

1946 

5689 
54 

524 

2606 - 1 — 324 PRDX 59-03-17 541 8 1647 
( D-41-26 ) 27BBB- 1 
(D-42-20)34033- 1 
(0-42-21) 33CAO-
(0-42-22) lAC - 1 

574 8 
4 832 
50 94 
553 8 

5784 
4 65 
5114 
557 8 

32488)02 
3241987X 
324PRDX 
324 PRDX 

64-10-28 
61-01-18 
59-01-00 
63-05-00 

7600 
520 

541 8 
16400 

1652 
23 8 

1 830 
972 

16 BD - 1 5550 564 8 324PRDX 60-02-03 5000 1340 
33AC - 1 5 877 5 930 34110180 55-03-05 60 84 14 90 

(0-42-23) 28021- 1 
3 MID- 1 

5E65 
5993 

5 990 
6004 

3301.13/1. 
3240)8066 

54-06-00 
59-03-13 

5030 
550 8 

1040 
1720 

(D-43-21) 1 OCC7r- 1 
1913A - 1 

5120 
6050 

5145 
6 130 

32418)01 
324)1470 
324PRDX 

56-01-00 
62-05-00 
62-10-00 

7 825 
47 88 
1961 

2660 
709 
770 

(0-43-23)2501A- 1 4 820 4 913 32411105 56-04-19 15 91 146 9 

5041 5214 324PRDX 56-04-22 9485 26 04 
53 83 549 8 324PRDX 56-04-27 8874 241 8 

(0-43-24) SAC - 1 
(0-43-24) 600 - 1 

5)00 
6 460 
6265 

5 875 
6580 
6390 

33096SP 
3241)18)5 
3241805 

56-05-00 
62-12-05 
55-06-00 

2 999 
8883 

18830 

744 
2163 
3 940 

6105 
6118 

6 925 
6 153 

34013/0)14 
324PRDX 

55-06-00 
55-06-20 

7475 
6500 

1970 
275 8 

(D- 43-24) 26AA - 1 
(0-43-25) 16CC - 1 
(0-43-25)21E1C - 1 

50 53 
55 89 
5504 

5076 
56 03 
5525 

324 PRDX 
3248805 
324PR3X 

63-08-23 
63-10-22 
63-11-30 

3440 
3200 
2400 

753 
534 

1992 
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fru petroleum test wells 
significant figures nay not .nr ore to stanciards of the U.S. Geological Survey.) 

90DIUM. SCE 1126 , SII.1IS, 
FOTA.9-

JIM ICAFE-
(ILO- RESICUE 5)9 OP 

SULFATE me, AT 1E0 ODNSTI- HARD-
HARD-
MESS, 

DI9- BalATE CAR- DID- DI9- 003. C TUENTS, HESS Ei0ENCAR-
SCLV ED OCVL 

( MA, AS 
AS NA) Noa.3) 

BOWIE XLV ED 53.V ED 
(W./1 ?G/L ( ?CIL 

AS 103) AS S 0 I) AS CL) 

DOS- D 
SOU/ED souiem 
(7r.../L) (ES/L) 

( 3C/1 BONATE 
AS (8C,./E 

CACD3) CACD3) 

SAHEL E 
S(URCE 

162 80 342 0 40 3 47 90 — 56740 13 9 89 137 0 8 2 
47 970 561 0 2600 77 3 90 — 131000 7997 7537 2 

1 405 Ea 8 0 43 00 2 16 50 — 42 97 0 5596 4 876 — 
39970 512 — 3550 6 4000 — 110000 7 42 1 7001 -

- 390 0 4500 52000 — 917 83 7044 6724 2 

2386 78. — 11110 410 — 16 33 0 76 03 6 962 
44450 122 — 547 94000 — 152000 366 25 36 525 —2 
84400 403 — 37 07 13 1000 — 221000 5350 5019 2 
40 85 0 781 — 60 7 1000 — 117 000 11991 11350 2 
9957 0 781 0 7 853 154 830 — 26 8000 105 95 9954 2 

2513 0 756 0 5 145 3 9900 — 7 3 400 75 97 6 977 
115E00 476 0 6770 2 0 Eg 00 — 34 9300 4 9 97 9 4 95 89 —2 

75900 1 83 0 — 3 840 120000 — 205000 9757 8257 -
- 232 0 3100 240 — 4 957 2325 2135 — 

42 46 0 4 88 0 1E00 6 95 83 — 11E000 80 90 7690 2 

734 488 — 288 17 100 26 100 26630 2320 9 22 839 49 
5 87 90 196 7 0 6 22 8 1 037 00 — 17 9000 25 991 2 43 81 2 
11400 476 — 14 88 19500 34 93 0 35120 504 8 42 47 49 

5 45 9 366 240 912 10100 17 100 1 83 90 4020 3320 49 
595 244 — 192 12100 17%0 18330 1616 8 15968 49 

12220 610 — 480 3 4500 55430 56 210 23062 22562 49 
43 Ca 0 135 — 1099 100000 175000 16 1000 4 E6 31 481120 2 
76 900 E6 0 904 46 36 00 204000 — 26 4 87 26 417 2 
514 EC 207 0 766 1133 00 — 1 84000 4 893 0 4 676 0 — 
19500 200 0 824 156 200 — 233 000 17 6000 17 6000 2 

99070 293 0 34 16 4600 — 270000 17003 16763 12 
7 851 0 220 — 41815 17 1600 — 2 83 000 75 941 757 6 1 12 

266 00 173 0 — 25 88 43 400 — 76 000 2 8166 26 7 46 2 
388100 317 0 80 13 4 900 — 209000 10E000 10E000 49 
578% 2001 — 3025 95 000 166000 16 3 000 1 4666 130 26 2 
6 1320 425 — 533 143 000 241000 23 0000 6 9237 6 8888 2 
31500 53 8 0 4511 47300 — 85000 32 91 2 850 2 

26 500 187 0 %3 4 87 DO — 82200 13 446 132 93 12 
6 4500 305 — 117 0 153000 — 2 47 000 76 935 76665 — 
43 500 120 — 1 455 88300 — 144000 3 1106 3100 8 — 
38620 120 — 132 8 89000 156 000 143000 425 88 424 90 2 
17900 3 050 — 1 87 0 26 EDO — 4 92 40 3313 813 — 

14 400 22 90 0 3060 1 9700 — 3 9900 16 35 0 — 
115400 4 88 — 200 205 900 — 333000 40005 3 96 05 12 

22080 498 — 3252 72 420 11E000 — 5 83 82 57 97 9 2 
63% 106 21 849 96 46 — 17 300 699 577 2 

175 40 61 — 446 3 1700 — 52200 7017 6 967 — 

3 040 1% — 166 1 6 0000 — 993 00 203 12 20152 — 
40 900 220 0 2E0 83900 — 132000 25782 2 56 02 2 

2 92 8 1 87 9 0 2 47 5 3 195 — 113 00 227 9 739 2 
20500 1147 — 25 43 44000 709 80 74 E6 0 21066 20125 12 
53 900 219 0 600 1143 00 — 1%000 44 %1 44781 2 

21500 221 0 3 830 43 3 00 — 75700 1 8004 17 623 — 
19200 1 87 0 — 22 40 42000 — 7 1900 2132 9 197 9 9 2 

26100 20 93 — 132 4 50000 — 84500 16 844 15134 
24000 107 4 — 1576 50000 8537 0 83340 20 Efl 8 19907 2 

2 2370 525 — 1 840 55000 108300 90150 31277 3 0 846 12 
1 833 0 427 0 13 00 376 00 6 9370 6 2 93 0 14 677 14527 2 
168E0 668 0 3 025 2 9120 — 52 420 6068 7520 — 
26 550 1050 — 587 47 000 86320 777 10 10022 916 1 2. 

27710 134 — 1403 66000 12 4000 1 07000 34 412 3 4302 2 
27520 450 — 126 7 6 4000 13 4000 104000 3 211 8 3 17 4 9 2 
11 450 570 — 2 453 23 000 47 470 40 93 0 10553 100 65 2 
2 93 00 13 40 0 206 0 6 5000 — 109000 31093 29983 — 
34600 560 — 3 826 95000 — 157000 6 3 17 4 6 27 15 2 

24400 123 0 — 1183 5500 — 906 00 26 77 9 2576 9 2 
22 690 490 — 3 476 52000 977 90 67 870 275 89 27 1 87 2 
2 917 0 1100 0 100 52540 — 137 100 116 92 107 90 2 
32550 488 120 250 56 830 — 93 900 101 91 9591 2 
37 000 549 0 1 000 66 000 — 109000 1 41 95 137 45 2 
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Dab14, 6.—Records of 

Location; See figure 2 and text for explanation of data-aite nuntering system. 
Owner: Omer at time well was visited by U.S. Geological Survey personnel, hated by driller in Utah well-completion report. or given 
Finish; P, perforated casing below depth to first opening; S, screened casing telw depth to first opening; X, open hole telcw depth to 
Principal water-yielding formations Se_ table 1 for explanation of axe and description of lithology. 
Use of water: C, commercial; D, mine dewabering, H, domestic; I, irrigation; K, mining (uranium extraction) and oil and gas drilling; 
Type of lift: C, centrifugal; F, ratural flay, P, piston; S, submersible; T, turbine. 
Type of parer: D, diesel, E, electricity; G, gasoline; H, hand; W, 
Water level: Belo. or above (.4) land stelae,. R, reported water level; S, measured by U.S. Geological Survey personnel. 
Discharges B, taller; C, totalizer meter; F, flawing; FS, flowing measured by U.S. Geological Survey personnel; EVA, flowing measured

measured by other. using weir; V, measured using volumetric method; VA, measured by others using volumetric method; VS, measured by 
Other data available in files of U.S. Geological Survey: 
QV (water quality) A, specific conductance and temperature in figure 8, B, chemical analysis for common ions in table 41 I, chemical 
WL (water levels) A, anntal ; C, continuoue; I, intermittent, N, monthly; 0, S, semiannual; W, weekly. Years of record sham in 

unitat ft, feet, (gal/min)/ft, gallons per minute per foot dr:rock:mon; h, hour, gal/ain, gallons per minute; La/o., microeiesens Per 

CAS120 DEEM ID PRDICIFPL DEM 
DEPTH WPM DIAN- FIRST WATER- ID USE TYPE 

DATE OF WELL CASED ETER OFEN IIG YIELDING AN I FE.R OP OP 
LACATIIN OMER CDMILETED (FEET) (FEET) ( INCH ES 1 ( FEET) FINISH FORMT/DN (FEET) WATER LIFT 

( D-27 -22 ) 2010- 1 U.S. SURFAI OP 11/03/1938 315 275 6 275 5 23 WIG T 85 U P 
LAND MANXEMIT 

(D-27-23) 9CAO- 1 U.S. 13UREW OP 96 96 8 22011/J3 0 U — 
LAND MAN/GEPENT 

(D-28-21) 5DCD- 1 U.S. BORE, OP — 2.31W1GT — S S 
LAND 14ANIGEMIT 

1615(8- 1 U.S. DURE741 OP 04/ /1966 700 400 4 400 X 231MGT — S P 
LAND PIANAG EMIT 

(0-29-22) 1CAA- 1 LF1741 CEPARIPENT OP 09/ /1941 114 — — — — 22196IRD 0 P 
TRAMSFORIATEti 

ICED- 1 /IS, MINE 06/ /1%6 183 — — — — 2210410 0 H. C. I 8 

(0-28-23) 19DCO- 1 U.S. 3J1 10 OP 01/ /1535 450 42 6 42 X 220N/J0 S U P 
LAND MAPUGDENT 

31M0- 1 NORIHNEST PIPIZINE 07/22/1961 827 827 8 680 P 231INGT 485 P,N P 
CORP. 

31ACB- 1 P6RIEI4EST PIIILINE 11/25/1%5 925 850 8.62 850 X 23116GT — P,N P 
CORP. 

31DOO- 1 U.S. BURFILI OP 280 — 22001/,30 0 
LAID MAIUGEMENT 

(D-28.24)33400- 1 UMW CMS= CORP. 09/07/1981 410 410 6.62 300 P 217 MOS — K — 

35E0D- 1 UNXII MB= CORP. 07/20/1983 168 168 6 40 P 217E004 — K — 

(D-29-22)2404$ 1 U.S. 13U9EAU Or 425 — 220/4/JO 0 8 P 
LAND /4ANIGEOSE24T 

30.4J:D- 1 U.S. BUREPILI OP 05/ /1939 325 10 8.25 10 X 22018/,X) 0 S P 
INC MAN/GEMENT 

(D-29-23) 4130.- 1 manr-xu, ICES 10/ /196 8 712 — — — — 22001,30 — C,H S 

405/4- 1 GRWES OIL CO. 11/10/1963 82 8 682 6.62 682 X 22014/.30 — C,B S 

20MP, 1 U.S. BUREW OP 425 — 2201.30 — S P 
Li1113 MANAGEMNIT 

2 8010x- 1 U.S. BUREAU OP 06/ /1970 350 20 8 20 X 22004150 — 8 P 
LAND MANXEMENT 

3113/0- 1 — — — — — — — 220N/JO — U — 

T(D-2 9-23)32030- 1 STATE OP UMW 06/15/1967 275 14 6 14 X 22014/33 194 S P 

33545- 1 U.S. EGA= OP 03/ /1540 17 8 6 6 X 22001/X) S P 
LAND MAN/GEM ENT 

33018- 1 U.S. 8U9tEPLI OP 193 8 133 6 6 X 22011/33 
INC MANIGEWIFT 

(0-29-24) SDAA- 1 MO, (NAMES 217131404 — 
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water wells. 

in other State or Federal records. 
first opening. 

N, industrial; P, public eLpply; S, stock; U, mimed. 

by others using volumetric method; FVS, flowing rmeasmed ty U.S. Geological Survey personnel using volumetric method; PWA, flowing 
U.S. Geological Survey personnel using volumetric method. 

analysis for moron ions in table 4 and trace elaranta in table 9. 
parentheses. 
centimeter at 25 °Celsius. 

PLITIUGE DATE DISCHARGE OSIER 
WE OP LAND WATER WATER (GALLONS DATE DATA 
OP SURFACE LIA,FL UNE. PER DISCHARGE &M IA= 

FINER (FEET) (FEET) MEASURED ?UNITE) MEASURED 014 K. ROMPS 

N 4 940 284. R 11/03/1938 8.5 11/03/1938 - A(1946-66) Poverty Flat well no. 2. Obstruction at 
2(6.7 S 04/04/1%6 117 ft. 

- 52 83 77.1 S 11/15/1967 - - - 0 Obstruction at 70 ft. 

C 5600 470. R - 12 - - 0 Uranium test hole corvertad to water well. 
444.8 S 04/17/1983 

-G 51720 300. R 3.9 VS 09/21/1982 - Hatch Foint well. 

C 5140 23.7 S 11/16/1981 30 10/16/1941 A(1946-53) Supplies water for Pane Springs 
Highway Rest Area. 

5 5120 21.5 S 11/17/1982 6.6 VS 11/17/1982 - 0 Supplies water for Hole- in- the- lbck shop 
and surrounding buildings. Specific
capacity after 1 h was 2.0 (cjal/min)/ft, 
rated on 11/17/1982. 

N 5583 295. R 01/ /1935 12 - A(1946-58) Nipples wall. Obstruction in well. 
274.6 S 10/23/1957 

E 5 883 490. R 10/01/1961 6.5 - B 0 This well and wall (D-2 8-23)31A03- 1
573.2 B 04/18/1983 supply water to a pipeline pooping station.

A former housing area in the 1960'• also was 
stcpL led by thus wells. 

5 5 883 650. R 11.25 11/12/1959 - -

- 5E00 135.2 S 07/17/1982 - - 0 Gavin well. 

- 6783 238.5 R 09/07/1987 50 - - - Redd Block 4 well. Specific capacity 
after 4 h was 0.9 (gal/min)/ft, reported
by driller. 

- 7120 38. R 07/20/198.3 50 07/ /19E0 - - Beaver Shaft wall. Specific capacity 
after 5 h was 3.8 (gal/min)/ft, reported
by driller. 

N 5720 177.9 8 07/17/1982 - - 0 Goodman Flat wall. 

G 6000 240. R 05/ /1939 12 - 0 3 Mile well. 
229.3 8 04/17/1983 

5 5940 - - - - B - Formerly supplied water to La Sal 
Junction north of highway. Used
intermittently in 1982. 

5 920 525. R 12/14/1963 9.0 - I - Supplies water to La Sal Junction 
south of highway. No users in 1982. 

0 5920 - - - - B - Looking Glass well. 

G 58® 289. 14 VA 09/ /1970 - 0 Packer Flat well. 
230.9 8 07/1W1961 

- 56 00 24.2 8 11/17/1981 - - 0 

- 5960 195. R 06/27/1967 20 - 0 
174.1 S 07/18/1982 

N 56 90 75. R 03/ /1940 14 - A 8(1982-83) Hatch wash well no. 2. Specific capacity 
68.7 8 08/19/1983 S(1983- ) was 0.3 (gisl/min)/ft, reported by driller. 

- 5670 31.2 8 10/17/1946 14 10/17/1946 - A(1946-59) Hatch Wear; wall no. 1. Obstruction at 31 
30.6 II 11/16/1982 - 8(1960-E2) ft. Hydrograph of water-level data 

in figure 13. 

- 6650 76.8 B 10/11/1974 - - A(1949-51) Obstruction at 87 ft. 
- C(1%1-55) 
- A(1956-59) 
- 8(1959-74) 
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Tab/s 6.—No.33E84 of 

CAS= ISM 13 PRINCIEN, TEPID 

LOCATION CIINER 
DATE 

a) MIL EIED 

CLEM( DEPTH DIAII-
OF WELL OSED EMI 
(FEET) (FEET) (INCHES) 

FIRST 
()FEND& 

(FEET) FINISH 

'WATER-
YIELD= 
EORWiTIDI 

ID 
10HIIFER 
(FEET, 

USE 
OF 

WATER 

TYPE 
OF 

LIFT 

6AAD- 1 UNION CAFE= CORP. 03/15/1975 215 215 6 1E0 P 21711R04 — P S 

71,13*- 1 MANCE, FRED 1%2 620 — 12 — — 221MRS44 — S, I S 

lava- 1 WILCOX, EPHRAIM 1 94 8 1E6 — — — — 21751404 — 8,8 8 

100A- 1 DEEMS, FCBERT 1W25/1975 535 430 10 250 P 2178ROI 250 S 

10(10, 1 8EEK04, ROBERT 11/01/1975 575 250 10 200 P 217131(04 200 I S 

1711 - 1 31FERIOR OIL CD. 10/05/1962 21 90 2190 7 612 S 220WJ0 1252 U --

1EDN3- 1 REDD, JOE 126 — 221014183 — U P 

(D-2 9-25)19ACO- 1 RE, &GM CORP. 1%9 230 — 21781(14 H.P 

19430.- 1 RIO Pt. Q4 CORP. 196 9 230 — — — — 217 MEN 14, P 

19038- 1 RID ?LOON CORP. 1%9 270 — — — — 217 SRN N. P 

19080- 1 RI) 1L00M CORP. 196 9 235 — — — — 21781404 N. P 

31188- 1 U.S. BUREMJ OF __ 405 __ __ -- — 2175ND — S P 
LAND MANJGDENT 

(D-3 0-1 9)25CDO- 1 U.S. ?ATM& 
PARK SFRV ICE 

05/20/1965 77 77 6 32 X 310aRN 60 U — 

(D-30-20)20501- 1 U.S. IIWIIItill, 07/06/1968 78 78 6 — P 31001114 P,H — 
PARR SEINICE 

20010- 1 U.S. NATION& 04/10/1%5 65 65 8 24 P 310aRN 24 P,H S 
PARK SEWICE 

3003J- 1 U.S. NATION/IL 04/27/1965 52 52 8 32 P 310CCRN 32 P S 
PAM SEINICE 

(D-313-21)25AA1N 1 U.S. BURFJO OF 0('20/1%6 200 10 6 10 X 220N/J0 S P 
LAND MANAGEMENT 

(D-30-22)13(711~ 1 U.S. HUREW OF 11/27/1965 373 20 20 X 220W.X) 160 P,S — 
LAND MANAGEMENT 

31020- 1 U.S. BUREAU OP ._ __ -- __ __ — 22011/J0 — P 
LAND NAN/GEMENT 

(0-30-23) 3850- 1 Al J8. LLOYD __ 300 __ __ __ — 2205/JO — P 

EINIA- 1 U.S. NAMPO OF 
LAND !woos/err 

11/27/1966 355 — — — — 220/4/.70 — P 

loAro- 1 MAN CEFARTMENT or 07/ /1929 47 4 4 4 X 220N/J0 43 — 
TRNISFORT142104 

111113- 1 U.S. 8(38883 OF — 124 — — — — 220111.X) — — 
LAND KV4PGEMENT 

175CD- 1 RECD. CAME 07/22/1946 300 22 5.5 22 X 2205/33 — P 

228(8- 1 U.S. BUREN) OP 
LAND NANIGENINT 

01/10/1935 300 20 20 X 220N/J0 — P 

25811A- 1 U.S. 13UREW OF -- 350 20 8 20 X 220N/J3 — S P 
LAND NA/DOE:RENT 

25011.- 1 U.S. BUREAU OF — — — — — — — — S P 
LAtiD MANXESFIFF 

30001- 1 U.S. BUREAU OF — — — — — — — — S P 
LAW 14A11/G0O4T 

(0-30-24)12)118- 1 U.S. BUREAU OP __ 670 104 13.37 104 X 310CILR — U P 
LAND HAMMEN! 

2251:0- 1 LAWN OIL OP OLIF. -- 500 200 9.62 200 X 231141GT 95 14, P 5 

22(7ND- 1 1112:t4 OIL OP OIL IP. 07/24/1963 500 211 9.62 221 X 23114IGT 1E0 N.P — 

27C85- 1 U.S. DORM OF __ __ __ -- -- — 2311,1GT — S P 
LINO 14INUGF/VNT 

270M- 1 U.S. BUREAU OF 03/ 19/1%6 — 6 __ _- -_ __ 5 P 
LAND NAN/GENF= 
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water wet la-Cbritioued 

K.TITDEE GATE DISCHAFGE OVER 
TYPE 

OF 
POWER 

OF LAND 
SURFACE 

(FEET) 

NAM 
LB/EL 
(PEET) 

WATER 
LB/FL

MEASU RED 

(GALLONS
PER 

MINUTE) 

DATE 
DISCFIAFGE 

MEASURED 

t.TA 
a/All.mitz 

QW va, RIMRXS 

E 6520 145. R 05/01/1975 10 05/01/1975 - - Supplies water to the Hecla Mine. 

E 6570 118.9 S 8/18/1983 - M(1982-83) 
- S(1983- ) 

E 6 820 44.5 8 08/18/1983 10 I A(1949-61) 
- 9(1982-53) 
- S(1983- ) 

Wall deepened trod 86 ft to 1E6 ft 
in 1976. 

E 6750 40. 
33.3 

R 
8 

10/30/1975 
11/06/1982 

268 -- 0 Specific capacity after 12 h was 
0.8 (gal/min)/f t, reported by driller. 

E 6730 40. 
18.9 

R 
8 

11./10/1975 
11/18/1952 

-- 0 

- 66 00 550. R 10/15/1962 183 - __ __ Well was atandoned and plugged. 
Specific capacity after 12 h 
was 15 (gal/min)/ft, reported by driller. 

6415 16.6 6 04/06/1960 - - - A(1946-60) Well preluded to to destroyed. 

- 6540 2. R 10/ /1969 90 - Maple Leaf well no. 1. This well and three 
other wells staoply water to a uranium-
processing mill. 

- 6550 14. R 10/ /1969 76 - __ __ ?dials Leaf well no. 5. 

- 6550 31. R 10/ /1969 55 - __ __ Maple Leaf well no. 2. 

- 6510 22. 9 10/ /1969 79 - __ __ Maple Leaf wall no. 4. 

G 6620 210. R -
75.0 8 06/19/1982 

- 50E0 24. R 05/20/1965 13 05/20/1965 - - Needles well no. 1. 

G 5000 22.1 8 07/17/196 8 44 VS I 0 Needles well no. 5. Specific capacity attar 
5 h was 0.7 (gal/mind/ft. rated on
7/17/196 8. 

E 4940 21. 
6.4 

R 
8 

04/10/1965 
06/08/1419 

60 04/10/1%5 I - Needles well no. 2. 

E 5020 18.0 
5.5 

8 
8 

05/02/1968 
06/0$/1979 

4.0 VS 05/02/1968 I 0 Needles well no. 3. Specific capacity after 
4 h was 13.2 (galimin)/ft, rated on 
5/2/196 8. 

w 6340 40. 
160.9 

R 
8 

8/30/1966
07/13/1952 

6.8 - 0 Summers well. 

- 6 040 - - 10.0 06/06/1979 Pr - Winckhistle well. Specific capacity after 
1 h was 0.4 (gal/min)/ft, reported by
driller. Supplies water to U.S. Bureau of 
Land Maragment carapground. 

W 6520 324.4 S 07/13/1982 5.0 - 0 Bart Point well no. 2. 

G 5683 6.8 VS 03/11/1983 8 -

G 5E60 1E0. 
lad 

R 
8 

-
07/1$/1982 

6.5 VS 04/19/19E6 - 0 Mail Station well. 

- 5712 30.6 S 10/14/1965 - - - A(1946-55) Well destroyed in 1956. 

- 5760 46.6 8 07/19/1982 - - -- 0 Sand Rock well. 

G 5900 1E0. 
155.9 

R 
8 04/19/1983 

8.8 VS 04/19/1983 A 0 

G 5E00 150. 
135.6 

R 
S 

02/ /1935 
07/14/1982 

20 -- 0 Tank Drat well. 

W 5988 2E0. R - 12 - - 0 5988 well. 
194.8 S 08/18/1982 

w 5010 36.0 8 07/19/1952 5.0 - - 0 Uranium test hole oorvorted to water well. 
Wall probably open to the N aquifer. 

G 6220 191.1 8 07/1 8/1952 5.0 - - 0 Hess well. Well probably open to the 
N aquifer. 

- 6320 *18. 5 04/18/19E6 1.8 EV8 04/10/1983 B 0 Potash test hole corverted to water well. 
Well flogs freely onto ground. 

E 6000 25. 9 12/02/1961 40 12/ /1%1 B - Plant well. Specific capacity after 7 
h was 0.1 (gal/min)/ft, reported by
driller. 

- 5990 EC. R 08/07/1963 62 08/ /1963 B - Shop well. Specific capacity after 1 
h was 0.2 (galimin)/ft, reported ty driller. 

- 5970 54.9 /3 0 8/21/19 51 5.0 B 0 Short Drat well. 

w 6070 2.0 04/18/1968 A - Bartell's Folly wall. Uranium test 
hole corverted to water well. Well 
probably open to the N aquifer. 
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11.14.• 6.—Roaord• 

us= cum, TO PR /NCI FAL GEM 
DEMI IEFTH DIAM- FIRST WATER- ID USE TYPE 

DATE OF WELL CASED MR OFENDG YIELDING AQUIFER OF OF 
LOCATION aiNER COWL EIED ( FEET) ( FEET) ( INCH ES ) ( FEET) FINISH POIfferION ( FEET) taTER LIFT 

2SMDD- 1 U.S. SURER.) OF -- -- -- -- -- -- -- -- S P 
LAND MANAGEMENT 

301301x- 1 U.S. BUREW OF 02/ /1938 185 170 6.25 55 22011/.70 -- U P 
LAND MANAGEMENT 

30I1A0- 1 -- -- -- -- -- -- -- -- -- S F 

32CCEr 1 U.S. BUREAU OF 09/34/1966 300 112 6 112 X 231W)GT — S P 
LAND MANAGEMENT 

358A4)- 1 MOLYBDENUM CORP. 1922 700 -- -- -- -- 23138GT -- U --

(D-30-25) USD- 1 U.S. BUREN) OP -- 2000 -- -- -- -- -- — 8 P 
LAND MANAGEMENT 

19ORM- 1 U.S. BUREAU OF -- -- — — — — — — S P 
LAND MANAGEMENT 

(D-31-22) 48E0- 1 U.S. EURPAI OP -- 225 20 6 20 220NWJO — S P 
LAND MANAGEMENT 

6AMEr 1 U.S. BUREAU OF 01/15/1950 298 — -- -- -- 220N1J0 — S P 
LAND MANAGEMENT 

(D-31-23) 200D- 1 STATE OP UTAH 01/20/1965 275 24 7 24 220NVJ0 105 S P 

515AAr 1 U.S. BUREAU OP 03/24/1959 420 — — — -- 220NVJO — S P 

LAND MANAGEMENT 

910001, 1 U.S. BUREAU OP 1968 352 60 6 60 220NVJO — S P 

LAND MANAGEMENT 

17EMEr 1 U.S. BUREAU OF -- 350 -- -- — — 220N/JO — S P 

LAND MANAGEMENT 

23ADOr 1 U.S. BUREAU Of 11/ /1934 154 68 6 68 X 220NVJO 96 U P 

LAND MANAGEMENT 

240BA• 1 BUMMERS. K.S. — 164 — -- — — 220NVJ0 8 P 

240BD- 1 LUMENS, K.S. 164 220WJO 

24D0r 1 SUMMERS, R.S. 200 20 20 X 220NVJO S P 

26A104- 1 MOEN, MARIE 08/141946 220 220NVJ0 80 

2800- 1 HALLIDAY, BRUCE 1933 64 221ENAD 

328600- 1 BAR MK RANCH 02/29/1977 14E0 220N/J0 S P 

361A0- 1 NEILSON, FREEMAN 05/12/1953 402 220NVJ0 71 

(0-31-24) 5CA0- 1 U.S. BUREAU OF -- 300 112 6 112 X 231ANGT — F 

LAND MANAGEMENT 

70RAr 1 U.S. MACAU OF 06/34/1941 220 — — — — 220NVJO -- S P 

LAND MANAGEMENT 

18BCD- 1 MUMMERS, K.S. 1930 65 — -- — — 221ENAD -- P 

23BEEr 1 U.S. BURP/0 OF 04/14/1946 — — — —. — — — S P 

LAND MANAGEMENT 

24E(11- 1 U.B. BUREAU OF 09/01/198/ 365 88 7 88 X 220NVJO — U 

LAND MANAGEMENT 

30B01r 1 /LIAM, WILSON 03/ /1940 190 30 8 30 X 221E21AD -- 8 P 

(D-31-25) 5000, 1 SUMMEMS, K.S. 011/26V1967 2E0 20 6 20 X 220N/JO 0 

6A0Ar 1 SUMMERS, K.S. 320 220N/JO 

(0-32-23) 70110- 1 U.S. BUM) OF 275 -- 220NVJO 

LAUD MANAGEMENT 

36000- 1 ROA FRANK 107 210MT 

(to-12-24)22AM- 1 U.S. GBOLCGICAL 06/05/19113 1595 40 8 1091 X 231INGT 133 8 

WWEY 
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rater walls-Continued 

&TIT= CAT.: DISCHARGE OTHER 
TYPE 
OP 

ICWER 

OP LAND 
SURFACE 

(FEET, 

WATER 
LEVEL 
(FEET) 

WATER 
LB/EL 

MEASURED 

(GALLONS
PER 

MINUTE) 

DATE 
DISCHA10E 

MEASURED 

DATA 
apaLARIY 

1W 14, REMAKES 

- 5920 220. 
143.3 

R 
S 

-
07/19/1982 

5.0 - - 0 Rim Rock well. Well (Notably open to 
the N aquifer. 

- 51330 60. 
56.8 

R 
S 

02/ /1938
07/18/1982 

15 - -- 0 Mat Caryon wall no. 1. 

- 5810 P S 07/19/1982 0.6 FVS 07/19/1982 A - Well flogs freely into stock troucj, well 
probably open to the N aquifer. 

- 5810 P S 07/15/1961 3.0 FVS 07/15/19E12 B - East Carvon well no. 2. 
freely into stock trough. 

Well flare 

- 6160 193.5 5 10/12/1951 - A(1946-51) 

W 6560 155. R -- 0 Feature well no. 2. Uranium test hole 
156.7 13 06119/1982 corverted to water well. 

W 6170 35.3 S 07/19/1982 5.0 V - 0 Big Indian well. Petroleum test hole 
Pitta-Pederal 73P corverted to water well. 

W 6320 1E6. R 5.0 -- 0 Hart Point well no. 3. Uranium teat 
158.9 S 07/13/1982 hole converted to water well. 

- 6440 243.7 S 07/13/1962 1.9 -- 0 Hart Point well. 

G 6070 230. 
189.9 

R 
8 

02/01/1965 
02/181 19E6 

15 02/01/1965 - 0 Specific capacity after 1 I vas
0.1 (gal/min)/ft, reported my driller. 

G 6210 322.2 5 07/18/1982 5.0 - 0 Llcyd Adams 2 well. 

W 6195 250. 
285.0 

R 
8 02/18/1983 

3.1 VS 02/18/1983 A 0 Lightening Drat well. 

G 6240 250. R - 6.0 - -- 0 Lone Cedar well. 
330. S 07/14/19E0 

N 6020 103.3 S 03/17/1965 - - - A(1946-60) 
- 8(1961-65) 

Obstruction at 105 ft. 

W 6050 - - 2.3 VS 02/08/1983 A - Saimmogreph hole corverted to water well. 

- 5987 64.0 8 08/18/1983 - - - S(1956- 1 Seismograph hole corverted to water well. 
In 1962, depth of well was 72 ft. 
Wydrograph of water-level data in figure 13. 

G 5970 11 VS 03/11/1983 A -

- 6060 145. R OW /1946 10 08/22/1946 - 0 Specific capacity was 0.2 (941/3111b)ift.
reported by driller. 

- 6410 53.0 S 08/20/1982 - - A 0 Photograph Gap well. 

G 6200 406. 
172.4 

It 
S 

03/01/1977 
04/16/19E13 

3.3 VS 04/16/1983 B 0 Uranium test hole corverbed to water well. 
Deeper reported water level possibly due 
to a lamer potenticreentric heed in and
subsequent water loss to the Moenkopi 
Formation. Well presumed not to te as
deep as ah.n here. 

W 6087 100. 
140.4 

R 
8 02/18/1983 

2.5 V 02/18/1983 A 0 

- 5810 P 5 07/15/1982 0.2 VS 07/15/19E0 A - East Canyon wall no. 3. 
by valve. 

nod controlled 

N 5987 60. II - 6.5 - - 0 Miller Plat well. Patrolman test hole 
70.0 S 08/21/1982 corverted to water well. 

- 5900 24.4 S 07/14/1962 -- 0 

W 5920 60.1 8 07/15/1982 5.0 -- 0 Obstruction at 63 ft. 

- 5960 25.0 8 06/02/1983 - - -- 0 Originally drilled to 1,200 ft, probably 
penetrating the Wingate Sandstone and the
Qhinle normatIont the wall was reported to
flow. 

N 6040 100. it 4.0 -- 0 
109.6 8 07/15/1982 

W 6360 187. 
190.7 

A 
13 

09/13/1567 
07/16/1982 

15 B - -- 0 Specific capacity after 1 h was 
0.2 (gellmin)/ft. reported by driller. 

- 6240 195. 
170.7 

R 
8 

-
07/16/1982 

- - -- 0 Originally drilled to 1,218 ft. nor 
plugged at about 320 ft. 

II 6310 65. 5 - 3.6 VS 02/18/1983 A 0 Harts Drat well. 
113.8 8 07/13/1961 

- 6920 35.5 13 10/31/1953 - - - A(1942-53( Well presumed to be destroyed. 

- 6922 962. 8 06/12/1983 7.0 VS 06/11/1916 I 0 U.S. Geological Survey test well.
Packer used to isolate loser water 
zone (1091-T.D.1 in Wingate Sandstorm.
Water level in annulus above packer stood
at 625 ft, water probably Ira Salt Wash
Member at the Morrison Formation. Specific
capacity of the loser mom after 6 h 
was 0.1 (gal/ain)/ft. rated on 06/11/19E6. 

87 



Table 6.—Rscords of 

CASING CEETH TO FR INCI FPL CEPTH 
CEPIN EERIE DIAN- FIRST 'WATER- 10 USE TYPE 

LOCATION OMER 
DATE 

COMM ETED 
OF WELL CASED VIER 
(FEET) ( Men ( INCHES ) 

OPENDC 
( FEET) FINISH 

YIELDIIG 
FORMATION 

AQUIFER 
( FEET) 

OF 
wATER 

OF 
LIST 

(D-32-25)1480,- 1 ATLAS CORP. __ __ __ __ __ -- -- __ It — 

33CDD- 1 ACA/E1, LLOYD 0W22/1%4 147 147 7 115 2101)101 S P 

(D-3 2-26 ) 2=0- 1 UNICA 0413 ICE CORP. __ __ __ __ _- __ __ — P, K — 

34AC8- 1 ATLAS CORP. 06/11/1974 83 ED 5 43 217BRQ4 K S 

(0-33-23) 1CAA- 1 6/E4 JUAN 11/01/1966 260 206 5.62 206 21713804 218 P,8 S 
=NIT A MORT 

36D h- 2 CITY OF MONTICELLO 05/04/1980 1655 1216 16 1216 X 220N/J0 1442 U --

36DAD- 1 U.S. GO/E53Y09T 16 8 16 8 6 102 2101)10T 123 U --

36DAD- 2 U.S. ODWERNMENT 235 235 6 87 210DIOT — U 

36DAD- 3 U.S. CEWERNIENT 500 — 6 — — 217 BRQ4 U --

36188- 1 CITY OP MONTICELLO 10/ /1977 335 260 260 210DIOT 235 P 

36DCA- 1 CITY OP MONTICELLO 05/25/1977 275 155 8.65 155 210DIOT 140 P S 

36DCB- 1 CITY OF totarauo 07/07/1977 290 18t 8 181 5 210DIOT 175 P 8 

3600)- 1 CITY OF MONTICELLO 0520/1 977 275 175 8 175 X 210DIDT 170 U — 

(D-33-24) 19CAD- 1 U.S. OD/E500112/T 1955 1716 17 16 7 — — 220141.X) 1305 U --

26BDC,1 cowmen OF 10/01/1934 145 44 6 44 X 210010T 54 U P 
G =WE ILL 

300AB- 1 U.S. GCWITIMIKAT 07/ /1963 319 — — — — 210DIOT — U 

30OM- 1 U.S. COWERNMENT 1955 330 — — — — 2101DIOT — U --

30000- 1 CITY OF merricaLLo 1 955 338 — — — — 2100IOT 158 

3 1/138- 1 U.S. WIEatearr 06/ /1955 353 — — — — 210D9OT 1% U --

311E0- 1 U.S. OTWERTMIENT 1 955 337 — — — — 210DIOT 214 --

31ACB- 1 CITY OF MONTICELLO 1955 358 — — — — 210O1OT 1.26 S 

3 IBCO- 1 U.S. wintemerr 19'55 342 — — — — 2100100T 225 

31BD0- 1 CITY OF tottricam 06/1W1977 365 271 8.62 271 X 210010T 267 

31804- 1 CITY OF toernaw) 06/22/1977 360 277 6.37 277 X 210D1OT 275 

31813} 1 U. S. OW %MINT 06/ /1%5 378 — — — — 21COIOT 222 
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water wells-Continued 

ALTITUDE DATE DISCHAEGE OTHER 
TYPE OF LAND WATER WATER (GALLONS DM DATA 
OF SURFACE LB/EL LB/EL PER DISCHAEGE a/AILML5

104E31 (FEET) (FEET) MEASURED MINJTE) MEASURED QW IC 

- 68W - -

w 6750 25. 
22.2 

R 
S 

08/2 8/1964
09/2111952 

20 -- 0 

- 7130 - -

E 688) 38. R 06/11/1974 -

6990 90. R 02/15/1979 20 A --

- 6 990 1153. S 06/04/19E0 I -

- 6 890 - - - - B -

- 6 870 131.5 S 05/04/1955 - I 

- 6 WO 98.0 
90.9 

5 
S 

05/10/1955 
04/19/1983 

27 VS 05/11/1955 - I 

5 7000 235. R - 20 - 0 
206. 8 03/03/1982 

5 6920 175. R - 32 - - 0 
134.4 S 03/03/1952 

E 6950 158. R - 20 - - 0 
156.7 S 03/03/1952 

- 6920 137. R - 33 - - 0 
130.8 8 03/03/1982 

- 6 920 970.0 8 11/23/1954 70 VS 10/01/1956 I I 

6 WO 82.4 8 14/06/1949 9 1934 - A(1946-49) 

- 6916 - - 47 - - C(1955- ) 

- 6925 174.2 
177.0 

8 
8 

06/20/1956
04/14/1953 

60 VS 07/13/1955 B I 

13 6937 1E19.9 
188.0 

8 
8 

05/05/1955 
04/19/1983 

206 VS 07/16/1955 I I 

- 6954 197.8 
196.2 

8 
5 

06/13/1955 
04/19/1983 

- - I -

- 6940 191.8 5 05/05/1955 30 V5 - - -

13 6 960 211.6 
207.3 

5 
8 

05/10/1955 
04/19/1983 

58 VS 05/16/1955 B I 

- 6901 216.9 
199.3 

8 
5 

08/05/1965 
08/19/1915 

30 VS 08/05x/1955 B 8(19133-

5 6 970 200. R 35 - 0 
205.1 5 03/03/1982 

- 69E0 195. R 28 -- 0 
203.5 8 03/03/1952 

- 6981 224.6 8 06/16/1955 40 VS 07/23/1955 B I 

REMMIES 

Dunn Mine well. Well protably open to the D 
aquifer. 

Wilson-Silverbell well. Well probably 
open to the D aquifer. 

Specific onpacity after 1 h was
0.3 (gal/min)/ft, reported by driller. 

Mill 4 well. Orr a four wells used to 
supply water cluing the 1940's and 1950's
for uranium-processing mill in Monticello.
Well presueed to be destroyed. 

Kill 2 well. *Nervation well during 
aquifer test at Mill 3 well. Supplied
water for ureniue-procesaing mill. Well
creamed to be destroyed. 

Mill 3 well. Supplied water to 
uranium-processing mill. Aquifer teat
conducted in May 1955. Specific capacity
after 21 h was 0.5 (931/..in)/ft, fr.'
moiler test. (See table 7.) 

City Perk well. One of several wells 
drilled by the city of Monticello in 1977 
to supply water during severe drought.
Specific capacity after 10 h was
0.9 (gal/min)/ft, reported by driller. 

Specific capacity after 3 h was 
0.4 (gal/min)/ft, reported by driller. 

Specific capacity after 1 h was
0.7 (sal/ain)/ft, reported by driller. 

Specific capacity after 73 h was
0.6 (gal/ain)/ft, reported by driller. 

Hall 1 well. Drilled by U.S. Atonic 
Energy Oasenisaion to test aquifers for
production. Specific capacity for 
Dakota Sandstone (and Burro Canyon
Barmation7) after 24 h was 0.3 
(gal/min)/ft; for Entrada Sandstone-
Navajo Sandstorm interval after 
72 h is 1.3 (gal/min)/ft.
Tests conducted in October 1955. 
Well destroyed after testing. 

Obstruction at 60 ft. 

Calton well no. 2. Oro c several wells 
drilled in mid-1950's to supply
additional water to U.S. Atonic Energy
Cannission uraniumprooesaing mill.
Used only as an observation well; 
hydrographe in figures 23 and 24. 

McIntyre well no. 1. Specific capacity
after 7 h was 0.4 (gal/m11)/ft, 
rated July 1955. 

Calton well no. 1. Ebbw U.S. Atonic 
Energy Commission well, now used ty tom
residents. Specific capacity after 12 h
was 2.5 (gal/ain)/ft, rated July 1955. 

Perkins well no. 1. Obstruction at 200 
ft. 

Jensen well no. 2. Specific capacity 
after 27 h was 0.3 (gal/ain)/ft, rated 
ray 1955. 

Jensen well no. 1. Parser U.S. Atonic 
Energy Commission well, nor used by torn 
residents. Specific capacity after 20 h
was 0.7 (gal/min)/ft, rated May 1955. 

Jensen well no. 4. 

Cemetery well no. 1. Specific capacity after 
5 h was 0.2 (gellmln)/ft, reported by
driller. 

Cemetery well no. 2. 

Jensen well no. 3. Specific capacity 
after 7 h is 0.4 (gal/ain)/ft, rated July
1955. Specific capacity at depth of
300 ft was 0.1 (cal/nin)/ft.
Obstruction at 220 ft. 
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Table 6.—Rscords of 

GSM DEM TO PR INCI FPL CEPTS 
CEPai DEPTH DIAN- FIRST WATER- TD USE TYPE 

DATE OP WELL WED ETER 098271NC YIEL DIM AQUIFER OP OP 
LOCNTION CANER COM ETED ( FEET) (FEET) ( MOMS) ( FEET) Fp! ISEI R)F991T3ON ( FEET) WATER LIFT 

31038- 1 U.S. GO/ 876112M — — — — — — 210DIOT — U 

3213130- 1 U. S. GO/ Mat= 1 956 293 293 8 229 P 210010T 166 U — 

(D-3 4-22) 290,Pc 1 CITY OP BLANDING OW10/1%0 eas 503 10.75 503 2209030 — P T 

( D-34-23) 11)90- 1 PEE R5CN, JAY — 225 — — — — 2100E)T — — — 

( 0-3 4-24) 2DAA- 1 INCOES, ELLEN — 175 — — — — 21 CCM 1 — U P 

7003- 1 SELL, UNARD 07/ /1945 140 — — — — 211DIOT 114 S P 

25.4.0- 1 Meer, C.A. 0 8/ /1945 225 — — — — 210010T 66 U — 

34188- 1 FROST, 18 .L 04/29/1974 360 85 12 95 2209010 75 T 

(0-34-25) 7006- 1 ENDER, G. W. 09/15/196 2 150 150 7 70 217E904 70 9 P 

100)C- 1 mum', ELDON 07/06/1965 100 43 6 .6 2 0 2100/0T — U P 

17ABA- 1 — — 147 — — — — 21001OT — U --

24ECA- 1 JCNNEON, 1R VEST 1%5 17 90 17 90 1 500 P 22094/1) 1237 U --

3103D- 1 MEM, CLARENCE 06/12/1970 185 1135 6 40 P 21713/04 55 S P 

( 0-3 4-26 ) ILIAD- 1 STATE OP MINI 09/ /1934 100 — 6 — — 21711904 95 U --

6C0)- 1 ELIFFNAN, W. C. 07/ /1945 196 45 45 X 2100/0T — U --

2 9a0- 1 — — — — — — — 2106I0T — s P 

301300- 1 CONDUNITY Or WOW= 05/19/1977 160 160 6 125 P 210010T — P 8 

3008- 1 CDNIUNITY OF EASTLAND 07/ /1904 14 — — — — 111JLVPI 0 P 8 

(0-35-24)22090- 1 RINICALL, EAR. 07/20/1964 400 — — — — 2201/33 — T 

220E6- 1 MIST, HARCLD — 615 100 6 100 X 22090.30 — I, El 2 

27960 1 met HAM) 04/17/1961 400 72 13.38 72 X 22090.70 — I I 

2713E0- 1 PROST, HAWLD 03/22/1974 310 10 8 10 x 22090.x) — I, IL 8 T 

27060- 1 PROST, INJCILD 01/20/1976 400 195 12 1% X 220N/10 -- I I 

(0-35-25)15/80- 1 110104, /ORM 04/ /1960 30 — — — — 2100101 — — 

22AM- 1 — 210DIDT — — 

(D-35-26)210CD- 1 'SANER, N.C. 04/19/1%5 100 24 8 24 X 2100IDT — P 

27836• 1 JCD113, CCM — 67 — — — — 2101NOT — S P 

(D-36-21)27/40- 1 U.S. OCWERNIONT 02/23/1950 100 — — — — 221ELN8 — — 

(D-36-22)100.0- 1 CM OP BLAND= 07/07/1977 140 27 6.5 27 X 21713834 0 8 

1200D- 1 BLACK, CALVIN 11/13/1978 1900 — — — — 2209030 — li, 8 8 

15060- 1 CITY or ELPEaDDG 06/15/1959 1960 — — 140 P 22014/.30 1300 P 13 

22099- 1 xxximw, moral L. 02/ /1945 140 — — — — 21781401 — — 

26801- 1 CITE OF BLANDIND 05/23/1977 145 18 5.12 18 X 217131403 65 8 

2613E9- 2 CITY OF 131.990073 05/24/1977 170 25 5.12 16 X 217131403 15 8 

2680- 2 CITY OP BLAND= 0W10/1977 150 101 6.62 101 x 21781101 13 S 
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water Walls-Continuod 

ALTITUDE DATE DISCHAFGE OTHER 
TYPE OF LAND WATER WATER (GALLCHS TATE DATA 
OF 9JR/ACE LEY EL LB/EL FER DISCHARGE 51/1,0451.E

POWER (FEET) (FEET) MEASURED MINUTE) MEASURED OW 14, 

- 6 870 95.0 S 05/10/1955 -- I 

- 6900 158.8 S 07/14/19e2 - - 0 

D 768) 45. 
115.2 

R 
8 

10/01/1962 
10/21/19132 

- - I 0 

- 7080 87. R 07/ /1950 - 13 -

W 6E00 108.8 S 06/07/1982 - - 0 

W 70E0 135. 
82.4 

R 
S 

07/2 E1/1945 
10/13/1%4 

20 - A(1949-54) 

- 68)0 165.7 S 06/14/1983 - - A(1946-59) 
- S(1960-83) 

D 5640 35. R -
28.8 5 06/23/1982 

W 6 820 
93.9 

R 
S 

10/27/1962 
06/07/1982 

5.0 10/01/1%2 - 0 

- 6780 40. 
44.0 

R 
8 

07/12/1%5 
06/07/1982 

2.0 - 0 

- 6 835 141.8 S 06/07/1982 - - 0 

- 6 824 1151. B 06/20/1983 - - - 0 

W 6710 118. R 06/29/1970 2.0 VS 06/07/1982 A -

- 6725 30.6 S 06/19/1983 - A(1946-59) 
- S(1960- ) 

- 6 840 67.8 8 09/26/1971 - A(1946-59) 
- S(1960-71) 

67E0 1.0 VS 06/06/1982 A -

E 6790 112. R 1977 44 I -

8 6880 2.8 S 03/11/1982 50 V 10/24/1957 I A(1946-591 
- 8(1%9-83) 

D 5480 210 VA 07/29/1968 - -

D 5470 -

D 5460 39. R 05/01/1961 420 - - 0 
43.2 8 11/16/1982 

D 5483 70. R - - -

D 5430 42. R - 50 - - 0 
39.8 8 11/16/1982 

- 6710 10.2 S 06/07/19E2 - - - 0 

-- 6635 17.7 8 06/07/1982 -- -- 0 

- 6720 30. 
20.8 

R 
8 

04/23/1965 
06/06/1982 

30 - 0 

W 66 83 16.8 8 06/06/1982 - - 0 

- 5590 - - 10 06/24/1%0 I -

E 6440 10. 
5.5 

R 
8 

07/11/1977
03/04/1982 

30 - - 0 

E 6390 - - - - 1 --

is 6320 600. R - 84 11/21/1969 - -

- 6200 42.3 8 09/06/1983 - - - C(1960- ) 

E 6120 66. 
61.5 

9 
8 

05/26/1977 
03/04/1982 

9.0 - -- 0 

IS 6120 62. 
59.3 

R 
8 

05/26/1977 
03/04/1982 

22 - -- 0 

8 6065 60. 
60.0 

R 
8 

09/15/1977 
03/04/19E12 

38 VS 03/11/19E0 8 0 

REPME033 

Mill well 1. Observation well during 
aquifer test of Mill 3 well. Well
presueed to te destroyed. 

Dalton well no. 3. 

Johnson Creek well. Water level 
greatly affected by surface water in 
nearby creek. 

Wall presumed to to destroyed. 

Petxoleue tan hole, Trsiest 'A' no. 1. 
Borehole re-entered ty U.S. Geological
Survey in 1982. Oseent plug placed at
1,790 ft are) casing was shot perforated
between 1,500 and 1,520 ft. 

Obstruction at 45 ft. Hydrograph in 
figure 24. 

Obstruction at 45 ft. 

Seecific capacity after 4 h was 11.0 
(gel/ein)/ft, reported by driller. Prior to
1983, water wee hauled for use in Eastland. 

Lang Drar wall. Used by Eastland residents 
to provide water before wall (D-34-26)
3013C0- 1 wee drilled. 

Specific capacity after 10 h was 
4.2 (gal/min)/ft, reported by driller. 

Specific capacity after 1 h was 
0.5 (gal/ain)/ft, reported by driller. 

Well premated to be destroyed. 

Golf Course wall. Specific cepac.ity atter 
2 h was 0.2 (gril/atin)/ft, reported by
driller. 

Million Gallon Tark well. Water 
cascaras down well frail the Burro Guyon
Itmeation at about 150 ft. Water level 
in well estimated at about 350 ft. 

Bydrograph in tic/area 22 and 23. 

Ossetary wall no. 1. Specific cepscity 
after 2 h was 0.1 (gal/ain)/ft. 
reported by driller. 

Cemetery well no. 2. Specific capcity
after 2 h was 0.2 (gal/ain)/ft,
reported by driller. 

Center Street well. 9pecif lc capacity 
after 3 h was 0.4 (gal/ain)/ft.
reported by driller. 
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13413,141 6.-6rwords 

GISMO DEPTH TO PIUNCIML DEM 

DATE 
DEPTH CEPTH 

OF WILL CASED 
DIA/4-

ETER 
FIRST 

OF0.1D62 
WATER-

YIELD= 
ID 

AQUIFER 
USE 
OF 

TYPE 
OF 

LOCATION 069336 CDNILETED (FEET) ( FEET) ( INCHES) ( FEET) FINISH R3RMAT04 ( FEET) WATER LIFT 

270118- 1 CITY OF suvantc P S 

270AD- 1 MA I ENS, JAMES 04/11/1977 165 47 5.12 17 X 2178904 42 I, H S 

271390- 2 JONES, CURTIS 04/27/1977 183 66 4.5 66 X 21713501 16 U S 

27DCB- 2 CITY OF EtLANDIAU 12/10/1977 890 751 6.62 450 P 221MRSN 146 U --

27DED- 1 L334441, IL?. 1937 26 20 5 20 X 217131404 — U --

27003- 2 LYMAN, M.F. 1937 121 31 5 31 X 21713E01 — I — 

3 MSS- 1 RSA B. FRAU 15 8 15 8 — — — 2178E01 — 

MEW- 1 COMM, C.M. 165 — — — — 2178501 — I S 

358130- 2 CITY OF BLANDING 11/01./1977 915 915 6 .6 2 483 P 221196E6I 362 U 

(036-23)25101, 1 U.S. WW1) OF — — — — — — — — S P 
LPAID KANIGEPENT 

(D-36-21) 14/SA- 1 WSJ-MOD MKS 051/05,/1961 245 55 10.75 55 X 220N/J0 — I T 

26aD- 1 leGO4-1400 RiSCH 01/15/1964 255 18 18 48 X 220WJO — I T 

(13-36-25)33a&- 1 U.S. BURZEU OF 60 — — — — 221141511 — 5,11 P 
LEND MANWDENT 

(0-36-26) 78A0- 1 1102143 CD. 05/11/1983 1 883 1986 9.62 1096 231140T 16 85 1 P 

33513/4- 1 143SEY, JIM — 21713101 — 5 5 

(0-37-21)10139 - 1 BLANCOG FUNEB 1 950 75 — 221E968 — D — 

(D-37-22) =AO- 1 PERKINS. FLOYD — 2178104 — S P 

39111- 1 DIM TEPARDSNT OF 157 — 2178101 — U 
TRENSFORTICION 

10ESD- 1 SCENIC WIATICti CD. — — — — — P,11,1 — 

100130- 1 U.S. SUMO OF 09/ /1941 164 — — — — 21713121 — U --
LAND MANAGEMENT 

1513(0- 1 ILATEW RESOURCES 12/29/1977 695 520 6.62 520 X ' 221141186 — N S 
L INFIED 

15139- 1 HAIM 1023CU ROES 04/15/1977 135 60 5.12 60 X 2178E04 — 9,N 5 
L METED 

22880- 1 1K1.T, 11./07/1977 195 33 5.12 33 X 21713904 — S C 

2200W- 1 ENEMY FUH,5 OW24/1983 1930 1250 8.62 1250 X 220N/J0 1480 N 5 
14/CLEAR INC. 

2 8CAD- 1 ENEIGY FUELS 06/24/19 ED 1 850 1250 8 1250 X 220N/JO — U 
NUCLEAR INC. 

2 Web- 1 ENEFGY FULL 10/10/197 9 1 885 1250 10 1250 X 22014/J0 — N 8 
WC EAR 

283(14- 1 ENEMY MILS 0W03/1979 IWO 1700 1080 P 220N6.70 — 9,N 8 
NIKLEAR D.C. 

280(0- 1 MANGY FUELS 12/06/1976 1800 1250 6 1250 X 2.2004/J0 — S 5 
RICLEAR INC. 

33001- 1 DAGGY FUELS 2020 2020 — 127 0 P 220WJO 1 440 N 5 
WCLEAR INC. 

(D-37-24)11074- 1 U.S. WI= OF 01/ /1957 — 10 — — — 5 1, 
LEM MANWEPOIT 
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ratio wells-Continued 

ALTITUDE CRIE DISCHARGE OINER 
TYPE 

OP 
ICHER 

OP LAND 
SURFACE 

(FEET) 

WATER 
LEVEL 
(FEET) 

WATER 
LEVEL 

MEASURED 

(GPL.LCNS
PER 

MIIAJTE) 

DATE 
DISCHAFGE 

MEASURED 

DATA 
a/An FR; r 

Qat FL REMARKS 

6110 - - - - __ __ Well 5. Water cascades down well 
fres about 15 ft. Well protably open
to the D aquifer. 

E 6115 95. R 04/12/1977 5.7 VS 08/22/1983 A - Specific rapacity after 2 h was 
0.1 (gal/ai.n)/ft. reported by driller. 

E 6120 114. R 04/29/1977 8.1 VS 08/22/1983 B - Specific °opacity after 2 h was 
0.2 (gal/ein)/ft, reported by driller. 

- 6085 444.2 8 03/04/1982 60 - - 0 Shop well. Specific capacity was 
0.2 (gal/ain)/ft, reported by driller. 

- 6100 19.4 8 02/28/1958 - - - W(1942-58) Wert well; well destroyed February 1958. 
Hydrograph in f igure 20. 

- 6100 47.6 S 03/13/1977 - - - W(1942-47) 
- C(1947-58) 
- 8(1958-77) 

East well. In 1977, the well was deepened 
60 ft, a pump wee installed, and the wall 
and pump were covered with gremel.
Hydrogractus in figures 20 and 21. 

- 6083 121.6 S 08/22/1983 - - - 8(1952-66) 
- S(1967-62) 
- M(1982-83) 

E 6090 96.3 S 08/22./1983 10 06/16/1983 B M(1952-5E) 
- C(1959-60) 
- 8(1960-66) 
- S(1967-82) 
- 8(1982-83) 
- S(198)-

Hydrograph in figure 22. 

- 6030 400. 
390.4 

R 
6 

02/15/1978 
03/04/1982 

82 - - 0 Southeast wall. Specific capacity after 
2 h was 0.2 (gal/ein)/ft, reported by
driller. 

W 6170 163.8 8 08/21/1982 - - - 0 Alkali Point well. Well probably open to 
the 8 aquifer. 

G 5380 39. 
55.5 

R 
8 

05/08/1961
06/11/1982 

150 - B 0 Specific cacacity after 4 h was 
1.5 (gal/nin)/ft, reported by driller. 

G 5240 50. 
17.4 

R 
8 

02/01/1964 
06/11/1982 

200 - 0 

5660 45.2 8 03/03119132 - 0 Mal Calton well. 

D 6640 1600. 7.0 I - Patrol.= test hole converted to water 
well. applies water for petroleum
drilling. Plugged at 1,880 ft. 

8 6470 5.8 8 06/09/1982 - 0 

- 5360 B - Dawatering slap for uranium mine. Pumped 
at 150 (gal/min) for 8 h, once a week. 

W 5180 18.0 8 06/12/1982 - 0 

- 5920 74.7 8 08/22/19E3 - P1(1951-66) 
- 3(1967-82) 
- 8(1982-83) 
- S(1983- ) 

Hydrogen:el in figure 22. 

- 5800 - - - - I - Well protably open to the D aquifer. 

- 5 830 77.4 8 03/15/1971 - - B A(1946-59) 
- S(1960-71) 

Otetruction at 71 ft. Well 
presumed to to destrcyed. 

E 5740 362. R 04/15/1977 10 - Specific capacity was 0.1 (galiain)/ft, 
reported by driller. 

E 5760 55. R 1.2/27/1977 18 12/ /1977 - - Specific capacity after 2 h was 
0.1 (gel/min)/ft, reported by driller. 

G 5660 50. 
21.7 

R 
8 

-
11/26/1982 

6.0 - I 0 Specific capacity after 2 1 was 
lees than 0.1 (gal/Fain)/ft, reported by
driller. 

E 5660 460. 
462. 

R 
8 

11/03/1993
05/18119E3 

238 I - Well no. 4. Specific catacity after 48
h was 0.3 (gal/rain)/ft, reported by
driller. 

- 5625 605. 
604.0 

9 
S 

08/03/1983 
11/23/1982 

245 08/03/1980 - - Wall no. 3. Observation well during 
aquifer best at well no. 2. 

E 5650 450. 9 158 C 11/24/19E9 I - Well no. 2. tquifer test conducted 
Novemter 1982. See table 7. 

E 5640 447. 
638. 

R 
S 

-
11/23/1982 

223 C - - - Wall no. 1. Observation well during 
aquifer teat at well no. 2. 

13 5640 387. a 01./1311977 120 01/19/1977 - - Test well. 

5570 217 C OW21/1982 I - Wall no. 5(or 4A). 

- 5040 P 8 07/23/1982 4.5 
2.0 !VS 07/20/1981 

A - Malvin Calton well no. 2. Well flocs 
freely into marshy arse. Well protatoly
open to the N aquifer. 
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Title 6 .— Roca raw at 

01S DIG CE PIN ID PRINCIPAL DEMI 
DEM CEFTH DIAN- FIRST WATER- ID USE TYPE 

DATE OP WILL 0.5 ED ETER COMM YIELD= AQUIFER OF OP 
LOATION OMER COM ETED (FEET) ( FEET) ( INCH MI ( FEET) FINISH MP:KWIC.) (FEET) WATER LIFT 

23A/8- 1 U.S. BUREAU OP 
LAND 14,44MDIENT 

07/25/1957 306 221 ENID 190 8 P 

21(8130- 1 WTGCN-RDD RPNCEI 05/19/1954 520 220W30 — S, I P 

25880- 1 beGC1+- RDD RANCH 05/01/1955 712 248 4 268 X 220N/J0 — 6 r 

(D-37-25)19800- 1 U.S. BURFJEJ OF — — — — — — — — S P 
LAND MANPGIFYENT 

32CA0- 1 leXPRO OD. 06/24/198D 16 50 174 9 9.62 687 P 220WJ0 E62 I S 

(0-3 8-21) 14(331)- 1 U. S. BUREAU OP 03/1 W1 95 9 150 E0 6 80 X 217111404 — S P 
LAND MANGEMENT 

23CCD- 1 ENEMY Rani RCN 05,/21/1978 17 93 1793 4 1 542 220WJ0 1465 U S 
CORP. 

(0-3 8-22) 23ACh- 1 UTE INDIAN TRIBE 05/ /19E0 1385 1385 6.62 1006 220WJ0 — P S 

23CEfr- 1 I/1E INDIAN TRUSS 04/ /1956 1739 1277 8.62 1277 X 220WJ0 1510 P --

32AAA0- 1 STATE OP Ulla 03/24/1959 U F 

(D-3 8-23) 110.D- 1 U. S. BUREAU OP 02/08/1937 360 351 6 — 221N681 U P 
LAND MPINGDIENT 

(D-3 8-24) 11EBD- 1 PERKINS, 8.C. 585 3 — 22112190 U F 

121]90 1 PERKINS RPEKH 506 — 22112010 — 8.I P 

23103- 1 U.S. BUREAU OF — 500 — — — — 221124140 — S P 
LAND MANAGEMENT 

(D-3 8-25) 71190 1 PERKINS RANCH 04/181953 520 265 265 221E31102 — S, I P 

7CDD- 1 PERKINS RrblQi — — — — — — 22111114) — S F 

7188- 1 PERKINS RANCH — 496 — — — — 221E2/102 — 5, I F 

7003- 1 PERKINS PPNCEI — 506 — — — — 22182I ND — S F 

27 CCI8- 1 KASPER, ARTHUR 750 — 22112043 — N, I.8 F 

30011- 1 PERKINS, RICHARD 11/10/1977 650 100 5.12 100 X 221ENI02 570 8 P 

33BDO- 1 — — — — S F 

3580 - 1 U. S. MIMI OF 09/18/1953 1465 1455 9.62 238 X 220WJ0 679 8,I F 
LAND MANAGEMENT 

(D-38-26)2- 1 — — — — — 8.1 P 

(I)-3 9-21) 14DE1,- 1 U. S. BUREAU OF 
LAND MANX EMIT 

09/04/1%4 1651 1651 8.62 163 X 220N1.8) 1110 

23DIX,- 1 U.S. BURINU OF 06/11/1979 830 1600 8.62 312 X 22112110 — 
1.110 MANIGEP8211. 

(D-3 9-22) 178/0- 1 U.S. BURFAJ OF 03/30/1981 1350 414 8.62 414 X 220W.X) — 8 F 
LAM PiPAPCDENT 

17010- 1 BAR PIK MICH 14/18/1977 820 63 6.62 63 X 220N/J0 5.18.IF 

19B0D- 1 U. S. 06)8891 OF 
I.P4M HANAGDENT 

11/23/1961 1450 1 450 5.5 1225 P 23 IMIGT 1250 

22BCD- 1 U.S. BUREAU OF 02/04/1935 475 312 4.5 92 P 221/9811 
LAI4D MUG ENINfr 
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water walla-Continued 

AL.ITIUCE CPAL DISCHAFGE OTHER 
TYPE 

OP 
ECatER 

OP LP+113 
SURFACE 

(FEET, 

WATER 
LS/EL 
(FEET) 

WATER 
103/IL

MEASURED 

(GALLONS
PER 

MINUTE) 

DATE 
DISCHARGE 

MEASURED 

IATA 
&ALB= 

144 ht. 

- 5030 +5.0 R OW /1957 6.8 
5.0 NS 06/11/1982 

A --

- 4990 +9. 
+27.7 

R 
R 

05./19/1954 
03/ /1955 

150 
75 FVS 

03/15/1955
06/11/1982 

B -

- 4990 +81. R 09/ /1955 125 
34 FVS 

09/13/1955 
09/21/19/13 

B -

- 5040 P S 06/11/1982 11 FVS 06/11/1982 B -

D 5342 338. 5 10/27/19E2 63 VS 10/27/1 982 I 0 

W 5547 97.7 S 06/13/19E2 7.0 - - 0 

- 5450 536. 
535.7 

R 
S 

08/29/1978 
09/19/1982 

50 - - 0 

E 5300 443. 
428.6 

8 
8 

06/04/1983 
12/16/1982 

72 VS 05/31/1983 I 0 

- 5300 365. R 32 - -

- 47 83 P 8 10/29/19E2 47 FvEl 15/29/1982 A-

W 5253 213.8 8 03/07/19E2 6.3 -- 0 

- 49E0 +9.3 
4.7 

S 
8 

04/19/1%3 
09/21/1983 

- - - 5(1963-70) 
- 8(1981-83) 
- S(1916- ) 

- 4860 P 8 06/10/1982 151 MIA 
50 NS 

02/ /1961 
06/15/1982 

A-

- 48E0 P S 03/07/1982 6.8 
0.4 FVS 

-
03/07/1990 

A -

- 4870 +242. It 07/ /1953 140 FWA 
15 NS 

02/ /1%1 
06/15/1982 

B -

- 4920 +25. 8 05/21/1982 8.3 NS 07/21/1912 A 0 

- 4 870 P S 06/14/1982 13.1 
12 

/WA 
NS 

02/ /1961 
06/10/1982 

A-

- 4920 P 8 07/21/19E2 116 FWA 
15 VP 

02/ /1961 
07/21/1982 

A -

- 4535 P 5 06/09/1982 120 NA 04/15/1966 B -

- 4E00 +70. 
+98. 

R 
8 

11/14/1977 
03/07/1983 

ES NS 03/07/1983 A 0 

- 47 83 4. 8 06/12/1982 7.5 NS 06/10/1982 B 0 

- 4902 +82. S 06/2311983 106 NS 09121/19E6 B 0 

- 5030 +8E. 8 06/21/1983 49 WS 09/21/1983 I 0 

- 4683 45. 8 04/29/1982 6.0 NS 04/29/1982 A 0 

- 4620 +94. 8 04/29/19(2 0.6 NS 04/29/1982 A 0 

- 4705 +75. 8 07/11/19/12 27 FVS 09/19/1982 I 0 

- 4600 40. 
+70.8 

R 
8 

10/22/1977 
09/09/1982 

15 NB 06/13/19E2 I -

- 4630 +83. 8 04/29/1982 10 FV/3 04/25/1982 B 0 

- 4860 285. R 20 - -

ROAM 

Mix Calton well. Well flue freely 
into creed:ed. 

Max Calton Artesian well. Originally 
drilled to 192 ft. In March 1955. 
deepened to 520 ft. 

Well flora at a glad rate into a grace 
of cottonwood trees. 

Melvin Dalton well. Well floss freely 
into marshy area. Well probably open 
to the N aquifer. 

Fettereon 2 well. Petroleue test hole 
concerted to water well. Specific
capacity after 2 h was 0.3 (gal/min)/ft,
rated October 1952. Plugged at 1,650 ft. 

Vint Joree well. 

Specific capacity after 24 h was 
0.2 (gal/min)/ft, reported by driller. 

White Mesa well no. 2. Specific capacity 
after 24 h was 0.6 (gel/min)/ft, reported
by driller. Supplies water for 
Ute Indian Reservation. 

White Mesa well no. 1. Specific capacity 
was 0.7 (gel/min)/ft, reported by driller.
Supplies water for Ute Indian Reaervation. 

Alendored oil well, Bluff Bench no. 1. 
Water nor flocs freely to a marshy area
and down a creekted. Well probably open
to the N aquifer. 

Alkali Wash wall. 

Hydrograph in figure 13. 

Well flats freely by pipeline 
into memoir. 

Richard Perkins well. Well flue 
freely onto grould. 

Well flocs freely by pipeline 
into reservoir. 

Well flwa freely into marshy area. 

Well floes freely by ditch into reservoir. 

Well flus freely into marery area. 

Petroleum test hole =averted to water well. 
n.s constantly, mem water diverted for
use by cwner, the rest discharges into
a marsh. 

Well has a valve which shuts in most floe. 

Well flaws freely onto grotmd. Wall 
probably open to the N aquifer. 

Petroleum test hole 1 Goverment, concerted 
to water well. Casing cemented in annulus
between 0 to 238 ft and about 783 to 1,465 ft. 

Petroleum test hole concerted to water wall. 
Valve on well abuts in most floe. Well 
probably open to the N aquifer. 

Black Mesa well. Petroleum test hole 
3 Black Mem unit. concerted to water wall. 

Anderson well. Petroleum test hole 
Skyline Federal 1-23. concerted to water 
well. Outing caseated in annulus between
0 to 312 ft and between about 630 to 1,700 ft. 

Petroleum test hole Decker Ranch 2, 
concerted to water well. ?aquifer tut
conducted September 1982. See table 7. 

Cbservation wall (Suring aquifer test at 
well (D-39-21)176%. 

Cecelia well. Petroleu test hole 
Delhi-Gcvernment concerted to 
water well. 

Oostoy Pasture well. 
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Tab1 • 6 --Rigor& of 

CAS 11G DEPTH TO PR IN CI EPL DEPTH 
CEPIN CEPTH DIAN- FIRST WATER- ID USE TYPE 

DATE OP WELL CASED ETER OPEN DC YIELDING AQUIFER OP OF 
LOCATIDN INNER CDPULETED (FEET) ( FEET) ( INCHES) ( PEET) FINISH FORNATIDN ( FEET) PATER LIFT 

(0-39-23) =D. 1 tA/A10 INDIAN TRIBE 07/ /1940 625 — — — — 221121221 S P 

2BE8- 1 NA/ A) 0 IND1/44 TIME 01/14/1973 222 — — — — 21781E14 91 8 P 

5 AA0- 1 WI/A10 INDIAN TRIBE 02./ /1940 310 — — — — 22119224 — S P 

19031)- 1 1414/A30 INDIM TRIBE __ __ — — — -. __ — S, H P 

(1-3 9-24) 131)AC,1 HATCH, SHERWel L. 03/14/1958 566 158 7 — — 2218122 4% — — 

(0-39-25) 5ACA- 1 1911A10 INDIAN 1311130 07/ /1951 372 309 11.75 309 X 2212419) — PI, 5, I I' 

5ACA- 2 KW MO INDIAN TRIBE 0B/ /1951 1335 533 11.75 533 X 2209/./3 730 H,S, I I' 

30880- 1 NWAIO INDIAN TRIBE 03/04/1956 683 526 8.62 526 2219.?? 519 S, I, H P 

368106- 1 PRIAM INDIAN TRIBE 03/15/1966 869 869 6 .6 2 — — 221882? — S P 

(11-3 9-26 ) 2 DEB- 1 U. S. NATIMPL 
PARR SEW ICE 

06/ /1%3 1425 1425 6 1150 2206(J0 — P S 

( D-40-21) 10/11k- 1 U. S. 13UREEI OP 
LJND MANAGEMENT 

05/16/1%0 296 4 6 4 X 2212.FT S P 

23AAD- 1 ORM/ND, A. E. 04/ /1910 840 20 6 20 2206(.X) 320 U P 

25AI8- 1 CITY OP SLUFF 04/ /1910 300 — — — — 220/4/J0 — P 

25AAO- 1 SAN JUAN 01/0V1%4 550 140 6 140 X 22014/,X) — P S 
SCHOCL DISTRICT 

25/BA- 1 CITY OP awn. 1910 825 97 4 97 X 2206(,X) — P S 

25/9)3- 1 JC1119324, CLARENCE 05/12/1%2 450 — — — — 2202/J0 — — P 

25A(33- 2 REMPTU RE LOME 06/24/1962 400 84 84 X 1.202/1) — I, II — 

25A971- 1 SEINECN, JOHN 04/34/1951 590 — — — — 220W JO — 11 1, 

2513/11- 1 334E, RILEB 01/14/1%5 300 45 6 45 X 2206(3) — I,1 P 

258AD- 1 FEU CHEE. GENE U P 

25E18 1 1 i C TRADING CD. 05/06/1956 700 63 6 63 X 2202/J0 — P, C, H 

25w- 2 ARTHUR, ERT 11/04/1958 300 42 6 63 X 220/41J0 200 P, C, H — 

26 AEA- 1 CITY OP BLUFF P S 

26AD0- 1 CITY OP BLUE? 10/04/1957 578 91 7 91 X 220/1/J0 — P S 

260A4- 1 LESTER, Mill -_ 300 — — — — 22011/.0 — H, I P 

321/1 1- 1 RIVER 121/401193 09/23/1978 400 39 5.62 39 X 2202/ JO 35 H S 

( 0-40-22) 16B8A- 1 MUMS, 1,174/11 12/18/1975 925 40 6 40 X 2206(.1) — P 

19010- 1 ROBB, ED1 02/10/1958 350 35 6 35 X 2202/J0 — B 

20800,1 06W OP U1211 05/ /1%0 240 3 3 X 22192998 155 

29488- 1 &T. CHRISIDENEW 11/ /1950 599 599 6 — — 2206(X) — 8. I,8 — 
MISSION 

2980?- 1 NIELSON, P. A. 1962 12 — — — — 1 11ALVN 0 U 

2%08^ 1 8191024, ICCORCII 05/34/1958 325 40 4 40 X 2209.10 — S P 
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water welle-Contiaued 

PLITIUDE CATE DISOiAIGE OTHER 
TYPE 

OP 
036ER 

OF LAND 
SURFACE 

(FEET) 

WATER 
LB/H,
(FEET) 

WATER 
LB/EL

MASURED 

(GALLONS
FER 

MINUTE) 

EPAE 
DISCHAFGE 

MEASURED 

CAS% 
Au AIL ARTY 

QW IL REMARKS 

W 5195 440. 
434. 

Ft 
5 06/03/1993 

1.5 05/08/1962 B 0 McCracken Mess well. Tribal well 
121-533. 

II 5240 164. 
184. 

R 
/3 

-
06/03/1991 

2.3 05/08/1982 A 0 Tribal well 121-606. 

W 4934 137.6 8 03/07/1983 - - - S(1962-83) 

W 4630 51.4 S 06/13/1982 - - A 0 Well probably open to PI :guitar. 

- 46 93 P R 04/ /1958 30 F 04/24/1958 I -

- 4760 +149. 
+122. 

+47. 

R 
S 
8 

07/ /1951
01/ /1954
02/19/1983 

168 FV 07/ /1951 I I Drilled as water source for nearby 
petroleum teat hole. Well leaks 
constantly. 

- 4756 +460. 
+335. 

R 
S 

08/ /1951 
01/ /1954 

420 EV 04/ /1951 I - Petroleum teat hole 1-B Hathemay-Glasoq-
Federal, corverted to water well. well 
leaks constantly. 

- 4670 F R 04/10/1956 150 P 04/10/1956 B - Tribal well 12T-326. Discharge decreased 
to 75 gal/min when nearty tribal well 121-332
was drilled and allured to nor starting
May 1956. 

W 5300 576. 
541.0 

R 
8 03/11/1982 

15 A 0 Tribal wall 121,513. Specific capacity 
after 9 h was 0.1 (gal/min)/ft, reported
ty driller. 

9 5220 112.3 
207.0 

S 
8 

09/07/1963 
03/10/1982 

32 VS 09/07/1 963 I I Well supplies water to licserweep National 
►brxment campground and headquarter' a
buildings. Specific capacity after 
12 h was 0.2 (gal/ain)/ft, rated September
1963. Aquifer test conducted September 1963.
See table 7. 

It 4791 210. 
206.3 

R 
S 

06/06/1960 
03/06/1982 

6.8 - 0 'D►nk Point well. 

- 4390 P R 10/2W1946 20 
23 

FVS 
NS 

10/20/1946
11/19/1992 

B Well floes freely into pond. Mother
flaring well is reported to exist under
a pond about 3/4 ai southeast of this
well. 

- 4370 .8. 8 10/20/1946 20 PS 10/20/1946 B - Wellhead buried and irscaesallale, but 
reportedly still connected to torn water
wets.. The water chemistry and water
level indicate that this well is ahallcater 
than the other wells at Bluff drilled 
in 1910. 

9 4330 +56. S 05/04/1982 6.0 NS 05/04/19e2 I 0 School well. Incorporated into the 
Bluff water system in 1983. 

B 4370 +48. 8 05/04/1982 3.7 FVS 05/04/1982 I 0 Bitter-Ha:ens-Pouches wall. 

- 4303 +38. 8 08/22/1983 7.5 NS 07/23/1982 I S(1962-82) 
- M(1982-83)

5(1981- ) 

Hydrograph in figure 16. 

- 4310 +52. S 05/02/1982 7.5 FVS 0V02/1982 A 0 

- 4300 +62. 8 05/02/1993 7.5 /V8 05/02/1982 B 0 

- 4330 +35. 
+46. 

R 
5 

02/06/1965 
05/03/19E2 

6.0 !VS 11/14/1982 8 0 

- 4350 +28. 8 05/04/19E2 2.1 NB 05/04/1982 A 0 Well probably open to the N :gutter. 

- 4.310 +45. 8 05/03/19M 7.5 NB 11/19/1982 I 0 Supplies water to trailer court and possibly 
a trading post. 

- 4310 +35. 
♦42. 

R 
8 03/04/1982 

20 P 11/25/1958 - 0 Supplies resturant, gas station, 
and trailer court.. 

E 4325 9.1 NA 03/04/1972 I - McPherson well ro. 2. Wall probably 
open to the N aquifer. 

E 4350 +36. NA 03/04/1972 - - licRberson well no. 1. 

- 4310 +8. 8 04/03/1941 1.8 NB 05/03/1982 B 0 

9 

G 

448) 

4760 

18. 

260. 
221.7 

R 

R 
8 

02/13/1976
08/22/19E2 

25. 

7.0 

-

- - 0 

Driller encountered water at 144 ft. 
Specific capacity after 2 h was 
0.1 (gal/ainlitt. reported by driller. 

- 4390 +25. 
+14. 

R 
8 

-
11/21/1982 

3.5 NB 11/21/1982 5 0 

- 46 00 110. 
1.37.9 

R 
8 

05/25/1960 
04/22/1983 

6.8 - - m(198i-(13) 
- 5(1983- ) 

- 4400 +77. 
+48. 

R 
8 

10/14/1954 
03/05/19E2 

74 06/22/1956 I -

- 4325 4.1 8 11/19/1981 - A(1942-51) Well is 8 ft by 8 ft and is concrete 
I trod. 

4330 +28. R 9.4 NB 11/21/1982 B 0 
+74. 8 11/21/1982 
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Table 6.--Rwoordm of 

CPS ING cum TO FRINCIERL [)PIN 
CEPTH EEPTH DIAI4- FIRST WATER- ID USE TYPE 

CATE OF WELL CASED VIER OPEN= YIELDING AQUIFER OF OF 
LOCNTINE OMER CDKELETED (FEET) (FEET) (INCHES) (FEET) FINISH FORMATION (FEET) WATEN LIFT 

30AA0- 1 NIELEICH, F.A. 1 951 640 — — — — 22014/.10 — 8 

30180- 1 RULER, H. 27 — — — 111/LVM 0 U --

3013130- 1 CITY OF BLUFF' 1910 825 20 7 20 X 2208/..30 — P __ 

3 (BBD- 1 JONES, C. 600 — — — — 22081,D — H F 

(0-40-23) 38C0- 1 __ __ __ __ __ __ __ __ S F 

4ACk- 1 -- __ __ __ __ __ __ -- -- S --

4E180- 1 SHELL OIL. a). 04/34/1956 388 364 7 170 P 22119.FF 220 K F 

12810- 1 WAN) INDIAN TRIBE 12/16/1972 750 20 6 .6 2 20 X 221)41184 — 8.8 P 

1313AD- 1 =MOD, INC. 05/16/1957 547 495 7 294 X 22113LP? 294 K T 

211130- 1 EL FASO NATURAL 07/15/1%0 777 777 12.25 377 P 22014/.70 — 8, 14, I S 
GAS CD. 

211/13 - 1 IX FF,S0 HATUR/L 04/16/1959 908 908 8.62 547 P 2208/.90 — P, NI, I S 
GAS CD. 

27111.Ir 1 U.S. BUREN.1 OF -- 672 672 12 183 P 2208/.9) __ S F 
LAND IVEUG DENT 

36988-- 1 SMITH, A.B. 04/06/1959 415 35 8 8 X 221821113 360 — — 

36A/31,- 2 EdalLER, LLOYD 11/01/1962 260 260 7 230 P 221131.9F 230 8 S 

36/88-- 3 )06E. LEONARD 07/06/198? 380 260 6 260 X 221124143 360 U F 

(D-40-24) 48200- 1 9A/A70 INDIAN TRIBE 06/34/1%2 837 EV 8.62 300 221BLFT — I,13 P 

11/80- 1 WAN) WINE TRIBE 02/22/1956 585 355 8 355 X 221BLFF 400 Ii, 5 F 

14.833- 1 SUPERIOR OIL (D. 03/19/1957 1070 365 9.62 365 X 22081JO — U --

15B00- 1 MOM, INC. 1966 1100 100 9.62 100 X 220/1/.9) — K F 

171/80- 1 TE97,CO, INC. 04/16/1956 925 253 13.37 253 22014/50 — K F 

32— 2 14WA30 DONNA TRD3C 02/1W199 350 350 8.62 160 22132F 125 P 8 

3 2DCB- 1 IONTINUNK 11/14/1%7 260 — — — — 22156.IT — P, I 8 
TRAILER PARR 

32DCO- 2 talAJO INDIAN TRIBE 03/12/1981 352 352 8.62 140 2215L9F 105 P 8 

(0-40-25) 11300- 1 8831430 INDIAN TRIBE 07/01/1952 1404 1222 7 • 1222 X 22031/.9) 1220 U --

613A0- 1 NII/A10 INDIAN TRIBE 07%26/1%2 1040 1040 6.62 900 P 221E1843 — 8,S P 

1413A0- 1 ?WM INDIAN TRIBE 1%2 900 840 840 X 221E110 — 8,8 P 

1.513C0- 1 881110 INDIAN TRIBE OW05/1962 1052 1052 6.62 920 P 221E1423 — 6,11 P 

19110- 1 8/1/130 MUM TRalt 12/12/1%2 410 410 350 P 221ELW8 300 8,8 P 

(D-40-26)19100- 1 1107‘m, INC. -_ 779 779 9.62 540 P 2211I2F — K 8 

2011C9- 1 TOM(), INC. 04/12/1966 1254 1254 7 583 P 2208 5) 975 U 8 

21AB - 1 TIDD,CD, INC. -- 1174 1174 7 510 P 2208,X) 920 K 8 

(D-41-20) 21:0 - 1 JIM, RMIARD _- -- __ __ — — 23181001 — 8 8 

36130k- 1 11/4/11/0 =IAN TRIBE 06/ /1966 115 12 4 12 X 22081,10 0 8,8 P 

(D-41-21)22CD0- 1 E81130 MILAN TRIBE 01/06/1954 405 39 12 39 X 22081JO 130 P 
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velar vall•-thatinuid 

MATIUDE DATE DISCHAFGE OTHER 
TM 
OP 

FOIER 

OF LAND 
SURFACE 

(FEET) 

WATER 
L& IL 
(FEET) 

WATER 
LEVEL 

MEASURED 

(GALLONS
MR 

MINUTE) 

tan 
DISC/04GL 

er/SURED 

CAI? 
&ARA= 

CM Id. REMARKS 

E 43 83 +75. 
+101. 

R 
S 

-
11/21/19E12 

35 FVS 11/21/1982 I 0 

- 4320 8.8 8 11/21/1982 - - B 0 

- 4332 +52. S 08/22/1983 60 
22 

FVS 
FVS 

10/20/1946 
10/06/1964 

I S(1%5-82) 
- 14(1982-83)
- S(1983-

Hydrogremt in figure 16. 

- 4340 +13. S 11/21/19E12 4.2 PV 11/21/1982 B 0 Wellhead buried, but reportedly still 
comected to the former Cew Caryon
Trading Poet building to the north. 

- 4570 P S 06/14/1982 >7.5 FVS 06/14/1982 A - Measured discharge is minima value. 
Well floes freely onto ground, and acme
cilscharge mews up outside of the casing.
Well probably open to the N aquifer. 

-

-

4565 

4640 

P 

P 

8 

R 

06/14/1982 2.1 FV6 

11 

06/14/1982 

05/05/1956 

A -

B -

Wall flows freely onto ground. Well
probably open to the N aquifer. 

W 5290 645. 
615.8 

R 
S 

04/06/1973 
08/22/19E8 

1.7 PIS 02/19/1983 I 0 Trital well 121-605. 

E 4760 110. R 05/ /1957 35 05/25/1957 

E 4520 +2. R 08/15/1%0 378 08/ /1%0 I - Well no. 9. Specific capacity after 8 
hours was 0.9 (gal/min)/ft, reported by 
driller. 

E 4520 40. R 08/09/1979 209 08/04/198/ I - Well no. 8. 

- 4500 +74. S 05/18/1983 /37 FVS 02/19/1983 I S(1983- ) Wall no. 7; former El Mao well. 

- 4420 P R 04/ /1959 25 04/1.3/1959 B -

E 4420 +10. R 12/15/1962 - - - Driller reported hill sodium and iron 
content in the water at 60 ft. 

- 4430 2. 
+35.7 

R 
S 

07/10/19132 
03/07/1913 

25 
1.7 FVS 03/07/1983 

A 0 Driller reported saline water at 210 
ft, possibly in the Bluff al ncistorwt.
Well was plugcpd April 1982. 

- 4790 P R 07/18/1%2 100 07/22/1562 A - Sumer Camp well; tribal well 121431. 

- 4640 49. 8 03/02/1956 150 PV8 03/08/1956 B - Tatal. wall 121-327. 

- 4E60 B -

- 4590 47. S 02/19/1983 124 
85 FV8 

03/25/1963 
02/19/1982 

0 -

- 45 83 P R 05/ /1956 131 
9.0 FVS 

03/29/1963 
03/11/1982 

B - Petroleum test hole converted to water well. 
Well flows freely into marsh. 

Z 4440 - - - - - 'Fatal well 91-5990.. One ct two wells 
that supply water for torn of Montezuma 
Creek. 

4460 17. 
67.0 

It 
S 

11/26/1967 
05/05/1982 

10 I 0 CI ugeton well. Supplies water for trailer 
court. 

E 4440 - - - - - - Wital well 91.599. One of two wells that 
supply water for torn of Montezuma 
Creek. 

- 5195 271. 1.8 03/10/1955 I - Tribal well 121-312. 

W 5120 332. 
342.8 

R 
S 

07/27/1962
04/14/1983 

17 08/27/1962 A 0 Tribal well 91,529. Specific capacity 
after 5 h was 1.3 (gal/eln)/ft, reported
by driller. 

8 5070 155. 
227.3 

R 
S 

10/30/1962
07/22/1902 

18 10/30/1962 - 0 Trital well 121-531. Specific capacity
after 8 h was 0.2 (gal/rain)/ft, reported
by driller. 

II 5260 465. 
463.6 

R 
8 

10/04/1964
05/07/19E2 

18 10/04/1962 A 0 Ttital wall 121-528. Specific capacity
af ter 6 h was 0.3 (gal/ain)/ft, reported
by driller. 

II 4904 231. 
226. 

El 
S 

01/15/1953 
03/10/1982 

1.5 VS 03/10/1982 B 0 Trital well 128-316. 

E 4960 - - 179 - B - V219 well. Petroleums test hole converted 
to water well. Specific capacity after
24 h was 0.4 (gal/ain)/ft, reported by
driller. 

E 4970 0. 
60.0 

R 
8 

04/18/1966 
07/22/1982 

300 - -- 0 V220 well. 

8 4920 P It 04/25/1%6 5.0 04/28/1966 UI21 well. 

12 4560 164.8 8 09/29/1982 - - 0 

il 48/0 26. 
18.7 

R 
8 

-
01/20/1983 

6.5 - - 0 Tr ital well 9T►565. 

VI 4600 52. 
47.9 

R 
8 

01/06/1954
05/01/1982 

34 01/06/1954 B 0 Tribal well 98-220. 
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INDIA 6.—Records of 

G4S ING GEM ID IR Dia EAL CCM 

awe 
LEM LEM 

OF WELL CASED 
DIA/4-

ETER 
FIRST 

OPENING 
WATER-

YI EL DIIL 
ID 

AQUIFER 
USE 
OP 

TYPE 
OF 

LO0TEN OWNER COMMETED (FEET) ( FEET) (INDIES) (FEET) FINISH RNBIATION ( FEET) WATER LIFT 

( D-41-22) 690.- 1 NAVAJO INDIAN TRIBE 1982 755 6% — 696 X 221ENRID — H,8 P 

33900- 1 tiliA/0 INDIAN TRIBE 1941 775 432 6 30 P 220N/07 418 H, S P 

33038- 1 cum OIL (D. 08131/1955 530 523 7 523 X 221IEN ND — U --

34ADA- 1 NR/A30 INDIAN TRIBE — — — — — — 22014/.70 — H, S — 

(D-41-23) 12PLA- 1 SWILL OIL GD. 11/24/1956 612 437 6.62 437 X 2208/JD 574 U P 

16AAA- 1 WU THUM BOWL TY 06/19/196 4 932 932 4.5 532 220N/J3 — 8 S 
DOW. 

(13-41-24) 18IEB- 1 RI ILL I ES PE TRG.EUN M. 09/30/1956 1111 1068 7 106 8 X 22014/30 1070 U P 

20CBA- 1 PH ILL IBS EZTlia. EON CD. 04/13/1958 604 582 7 557 P 2208/30 — P, I — 

29O/- 1 6041100 INDIAN MBE — — — — — — — — S,8 P 

300.39- 1 NA/A70 INDIAN TRIBE — — — — — — — — S P 

(0-41-25) 404/D- 1 TEGBCD, INC. 02/06/1958 1098 1098 8.62 598 2201/J3 510 U P 

5AIX,1 SJFERIDR OII. CD. 04/07/1958 1122 1106 7 832 220141.30 — It S 

1212A0- 1 NA/A10 INDIAN TRIBE 12/ /1958 720 474 6 474 X 221 ENFC — li. 8 F 

UM- 1 — — — — — — — — — U F 

170►0- 1 EIJICRIOR OIL CD. 05/0511964 717 623 13.37 475 220N/J0 — U T 

17CCB- 1 SHISRIOR OIL CD. 03/04/1964 1050 1200 8.62 500 2208133 453 U S 

21.1313Pc 1 /MAIO INDIAN TRIBE 07/ /1942 1163 328 10 328 22081,X) — U P 

21BBB- 1 NAVAJO INDIAN TRIBE 11/ /1942 300 235 6 235 2211121 — U --

27110,e- 1 1811830 INDIAN INURE — — — — — — MANN — P. I S 

27E830- 1 ?MAIO INDIAN MIRE — — — — — — 111NA/N — 8, I S 

(D41-26)20038- 1 NAVAJO MIMI TRIBE 10/ /1962 1245 — — — — 22181C — P 

33E88- 1 N/VAJO INDIAN TRIB8 11/ /1962 753 — — — — 221)6I81 — P 

(0-42-19) 73X71- 2 — 03/ /1946 20 — — — — 310ILGT — H — 

EIBOc 1 SAN JIM ASSOCIATION — 57 22 8 22 X 310HIGT 19 P 8 

8803- 1 MN 311PAI ASEOCIATION __ 54 __ -_ __ — 31(1LGT — _-

(13-42-21) 2DCR- 1 t441A10 DIDINi TRIBE — 93 — — — — 220W.1) — 8, 8 P 

149AD- 1 19A/830 INDIAN TRIBE — — — — — — 22081.X) — IL S P 

14aR- 1 NA/A70 /MINN MUSE — — — — — -- 22081,9) — II, 8 P 

23/6/4- 1 N1VA30 INDIA( TRIBE — — — — — — 22081/.33 — IL, ES P 
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water welly-Continued 

TYPE 
OF 

MINER 

ILTIILICIE 
OF LAND 
SURFACE 

(FEET) 

WATER 
LB/EL 
(FEET) 

[ATE 
WATER 
LB/EL

MEASURED 

DISCI:IA/GE 
(GFLIAXLS

FER 
MINUTE) 

DATE 
DISQ1AIGE 

MEASURED 

OMER 
DATA 

A/All-AR, E 
QW IL REMARKS 

G 4 830 315.2 S 04114/1983 3.7 VS 03/09/1983 A 0 

W 

-

4950 

4950 

54. 
26.1 

184. 

S 
S 

R 

12/09/1953 
01/19/1983 

10/ /1955 

54 

3.0 

12/091953 

-

B 0 

- -

Tribal well 97-209. Wall origlnedly 
drilled to 60 ft, with the water level 
at 30 ft. Deepened in 1953 to 520 ft, 
with the water level at 54 ft. Deepened
again sometime before 1963 to 775 ft. 

- 5042 230.2 S 03/14/1983 - - - 0 Tribal well 9?-506. 

- 4640 F S 03/11119E2 5.4 FVS 01/19/1910 B - Well node freely into pond. 

E 4683 +14. R 07/09/1964 195 
5.4 FVS 03/10/19E0 

I -- Water in sand at 240 to 290 ft, with a water 
le/el at 100 ft, produced 0.3 gal/min. 
Water in sand at 512 to 900 ft, flowed 
at stxface. Specific capacity after 
6 h was 1.3 (galiatin)/ft, reported ty 
driller. 

- 5120 200. 
376.1 

R 
8 

10/14/1956 
01/14/1983 

14 14/14/1956 - 0 

- 4790 105. R - 30 05/27/1958 I - Office well. Supplies water to housing 
arse at an oil camp. 

W 4 835 - - 2.0 VS 01/19/19E8 A - Well probably open to the N aquifer. 

W 4 810 - - 2.0 VS 05/05/1982 A - Well probably open to the N aquifer. 

- 4730 P R 02/17/1958 60 
8.8 FVS 

02/17/1958 
04/15/19E8 

I - Well fl.a freely onto ground and 
down dry wash. 

E 4720 +172. R - B -

- 4770 P ft 12/03/1958 3 P 
<0.1 FVS 

12/03/1958
05/07/1982 

A - Tribal well 12?-504. Well floes freely. 

- 4790 P S 04/15/1981 18 PS 04/15/1983 A - Petroleum test hole corverted to water well. 
Plods freely onto ground. Well probably
open to the N aquifer. 

E 4460 +180. 
+274. 

R 
S 

06/15/1964 
09/23/1983 

60 1, 06/15/1%4 B 0 26-N well. Three specific capacity tests 
by driller ranged between 0.2 to 0.3
(galleirt)/ft. Water frca well formerly 
used to dilute production water before
injection for secondary recovery of oil. 

4460 +130. R 03/04/1964 72 P 03/09/1%4 B - 0-24 well. Petrol,um test hole corverted 
to water well. Water level in 1983 was 
much greater than available pressure-gage
maximum af +231 ft. Three specific
capacity tests ti driller gave values 
of 0.3 (gal/min)/ft. Well formerly used
for dilution of production water before
injection of secondary recovery of oil, 
atendoned due to deterioration of water 
quality. See tables 4 and 8. 

- 4520 P Ft 09/09/1954 100 P 04/23/1983 I - Tribal well 12X-308(7). Located just south 
of the Navajo Tribal Lard Developoent Office
in Aneth. An attempt reportedly was made to 
plug the flowing well ty blasting the
borehole with 0/mm1[e-the torehole
collepeed, but water appeared nearly 
on a hillaide lcwer than the wellhead. 

- 4483 P R 04/26/1949 1 P 04/26/1949 - - Tribal well 125-30E6(7). 

E 46 ED 12.4 8 04/15/1981 - - 0 Well no. 2. One of three wells that 
supply water to Aneth Day School. 

46 E0 B - Well no. 1. Orr of three wells that 
supply water to Meth Day School. 

It 5160 240. R - 0 Tribal wall 125-540. 
275.3 8 05/07/19E0 

W 4 830 200. 
246.6 

R 
S 05/07/1982 

- 0 Tufty asa well; tribal well 125-541. 

- 4120 6.7 8 03/04/1982 - B A(1947-53) 
- S(1961-83) 

4080 19. R Woo well. One of two wells reported 
to obtain water Pram fractured rock 
and to supply water to the torn of Mexican
Bat. 

- 4083 11.0 S 11./24/1981 - 0 Ore of two wells reported to obtain 
water fro• fractured rock and to supply
water to the torn of Mexican Bat. 

W 4635 2.7 VS 01/20/19E8 A - Tribal well 91-530. 

4635 P S 03/09/1983 4.2 WS 03/00/1983 A -

4670 P S 03/09/1981 31 FVS 03/09/1983 A - Part af the f fatly firming water is diverted 
to • stock trough while the rest flats
down a drew. 

- 4670 P 8 05/01/1982 0.6 rvs 05/01/1982 B -
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UGH• 6 .-11sco 8 di ot 

CEPIN CE PIN 
CAS DG 
DIM-

CEPIN II) 
FIRST 

PR Dia AL 
HATER-

(EMI 
W USE WEE 

LOCATION OMER 
DATE 

am.E1E) 
OF WELL CASED ETER 
(FEET) ( FEET) ( IN CHW ) 

OPEN 12G 
(FEET) FINISH 

YIEL DI2G 
!ORNATE* 

)Q0 IFER 
( FEET) 

OF 
WATER 

OF 
LIFT 

( D-42-22) 141380- 1 NWAIO INDIAN TRIBE 10/ /1951 590 497 7 497 X 220522J0 460 U 

29888- 1 NAMIO INDIAN TRIBE — — — — — — 220W JO — 58, S P 

3 3AF- 1 NM MO INDI AN TRIBE — 307 — — — — 220N/ JD — U — 

(0-42-23) 28E9- 1 SHILL OIL CD. 04/09/1954 460 316 6 316 X 220212) 385 11, S P 

3 OACB- 1 241,1M.10 INDIAN TRIBE 0 9/25/197 1 759 759 6 .6 2 — — 220 WJO 485 8,S P 

(D-42-24)20011 - 1 WWAIO INDIAN TRIBE 02/28/1970 1342 814 7 814 X 221ENRI) — U — 

(D-42-25) 2 EIXA- 1 N/W MO INDIAN TRIBE 10/ /1958 403 — — — — 2211 294 — H, S P 

(D-43-21) 10CCO- 1 NR/200 MILAN TRIBE 1954 — — — — — 22054/.1) — S P 

(1)-43 -22 ) 6BC7,- 1 WAN) INDIAN TRIBE — 140 0 — 0 X 220N/JO — S P 

36BEID- 1 MCI), INC. 09/01/1949 331 — — — — 22054120 — H S 

(D-43-23 ) 15CM- 1 58/WAN) DIDIPN TRIBE 01/20/1954 508 508 6 418 P 22084/.20 210 El, 5 P 

36ADID- 1 KWAN) INDIAN TRIBE 0 W22/197 1 240 210 6 210 X 220841.X) 40 S, H P 

(D-43-24) 6DC18- 1 tWAIO INDIM TRIBE 04/ /1955 950 574 7 574 X 220N/30 — 8 

11003- 1 25WAJO INDIAN INIII 1 02/23/1972 540 — — — — 221BLFF — S 

12AC - 1 WAN) INDIAN TRIBE 08/ /1964 660 — — — — 221E2420 — S 

19AA - 1 NIWIJO INDIAN MBE 02/ /1935 735 560 6 560 X 23 DOGT 570 IL S P 

27Mk- 1 84WAIO MIMI TRIBE OW /1961 500 — — — — 22152811) — S,11 P 

D-43-25) 33BBD- 1 NRIA30 INDIAN TRIBE 09/ /1958 560 — — — — 22126t8N — S P 
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Mater walls-Continued 

PLTITUCE DATE DISCHARGE OTHER 
TYPE 

OF 
R.5 ER 

OP LAND 
SURFACE 

(FEET) 

WATER 
LEVEL 
(FEET) 

WATER 
LD/H,

MEASURED 

(GALLONS 
PER 

MINU1E) 

DATE 
DISCHARGE 

MEASURED 

DATA 
Hi2,11,28LE 

OW FL REWASH 

W 5110 31.5. 
332.6 

R 
S 

12/03/1953 
03/09/1983 

15 10/ /1951 B 0 

-

--

4740 

5030 

r 

99. 

8 

R 

03/09/19E8 

-

3.6 0V8 

-

03/09/1983 

-

A -

- 0 

Nater flows freely into trough and out into
a pond. 

96. S 01/20/1983 

- 4760 P 
+18.6 

R 
8 

10/21/1954 
05/06/1982 

35 
7.5 RFS 

04/12/1954 
05/06/1982 

B 0 

W 5150 270. R - 40 - Trital wall 91,-574. 

- 5660 970. R - 12 - - 0 Tribal well 9P-564. 
842.4 8 05/06/19E2 

W 4925 171. 
207.4 

R 
5 

-
05/06/1982 

0.10 05/06/1982 A 0 Tribal well 9T-225. 

W 5097 77.9 S 03/09/1983 - - - 0 Tritel well 97.517. Petroleum test hole 
oorverted to water well. 

W 4 ao 6.7 
6.2 

R 
S 

-
04/30/1982 

8.0 - B 0 Trital well 91.56 8. Seismograph hole 
corverted to water well. 

8 51E0 20. 
84.7 

9 
S 

-
01/24/1983 

8.8 05/25/1957 - 0 

W 5194 133. 
136.4 

5 
S 

01/20/1954 
05/06/1982 

20 
3.3 VS 

01/20/1954 
01/19/19E8 

B 0 Tribal well 98-219. 

W 5350 150. R - - - A - Tribal well 91,575. 

W 5475 5E5. 
540. 

R 
8 

-
05/06/19E2 

20 - A 0 Tribal well 91,538. 

W 5220 300. R - - - A - Tribal well 9T-572. 

W 5200 430. 9 - 1.8 VS 05/05/1982 A - Tribal well 9P-539. Specific corcluctrulce 
prerioualy reported to be 735 ue/cok at 25 
25 °Celsius. 

W 5310 309. 
353.7 

S 
S 

02/18/1951 
05/05/19E2 

3.0 VS 05/05/1982 8 I Tribal well 9Y-32. 

W 511.5 60. R - 15 - - 0 Tribal well 9T-547. 
101. 8 01/19/1983 

W 5216 250. R 01/ /1965 8.0 - B Tribal well 9T-227. 
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Table 7.--Estimates of aquifer coefficients fram aquifer tests 

Pumped well Hydraulic Storage 

Aquifer observation well Date conductivity coefficient 

(feet per day) 

N (D-39-26)21bdb-1 Sept. 6, 196 3 0.02 

Sept. 7, 1963 .03 

N (D-37 -22)28dttp-1 Nov. 24-25, 1982 

(D-37 -22)28dcb-1 .34 2.55 x 10-4 

N (D-39-22)17bab-1 Sept. 12-18, 1982 .15 

D (D-33 -23)36dad-3 May 10-11, 1955 

(D-33 -23)36dad-1 .77 11.41 x 10-5 

36dad-2 .35 1.03 x 10-5 

'Curve fits leaky conditions better, with leakance = 9.77 x 10-6. 
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Table 8.--Specific conductance and temperature measurements at 
wells and springs when water samples were not collected 

for chemical analysis 

Location: See figure 2 for description of data-site numbering system. 
Geologic unit: See table 1 for explanation of code. 
Statistical analysis of specific conductance and dissolved solids for water 

analyses in Table 4 provided the correlation: dissolved solids = 0.64 x 
specific conductance 

Units: µS/CM, microsiemens per centimeter at 250 Celsius; DEG° C degrees 
Celsius . 

LOCATION 

(D-2 8-24) 14CD -51 
(D-29-23) 4CBA- 1 

T (D-29-23) 33ACA- 1 
(D-30-22) 13CAA- 1 
(D-3 0-23) 17ACB- 1 

(D-30-24)27DAA- 1 
30DAC- 1 

(D-31-23) 9DDD- 1 
24CBA- 1 
24DCA- 1 

2 8CAB- 1 
36DAC- 1 

(D-31-24) 5CBC- 1 
(D-32-22)3 01:BA- S1 
(D-32-23) 7EBB- 1 
(D-33-23) 1CAA- 1 
(D-34-26)29CDD- 1 

(D-36-22) 27DAD- 1 
(D-37-24) '4ca-1 

23AAB- 1 
(D-37-25) 19BDD- 1 
(D-3 8-22) 32AAC- 1 

(D-3 8-24) 12DAA- 1 
23ACB- 1 

(D-3 8-25) 7CBA- 1 
7CDD- 1 
7DBB- 1 

7DCB- 1 
30CAA- 1 
33BDC- 1 

(D-3 9-21) 14DDB- 1 
23DCC- 1 

GECLCGIC 
UNIT 

112PINM 
220/WJO 
220IWJO 
220IWJO 
220/WJO 

220 NJJO 
220IWJO 
220WJO 

221ENRD 
220WJO 
220/WJO 
220IWJO 
220/WJO 
217BRCN 
210D}T 

217BRCN 

221ENRD 

221ENRD 
221ENRD 
221ENRD 
221ENRD 
221ENRD 

221ENRD 
221ENRD 

220IWJO 
221ENRD 

DAfiE 
OF 

MEASURE-
MENTS 

11/17/1981 
03/01/19 83 
04/13/1983 
06/06/1979 
04/19/1983 

04/1 W19 83 
07/19/19E2 
02/1 W19 83 
02/1W19E3 
03/11/19 83 

09/21/197 8 
02/1 8/19 83 
07/15/19E2 
10/20/19 82 
02/1 8/19 83 
09/20/197 8 
06/08/1982 

0 8/22/19 83 
07/20/19M 
06/11/19E2 
06/11/19E2 
10/2 8/19 82 

06/10/19M 
03/07/19 E2 
06/10/1982 
07/21/1982 
06/10/19M 

07/21/19 82 
07/21/19M 
06/1 0/19 82 
04/29/19M 
04/2 9/19 82 

SPECIFIC 
CONDUCTANCE 

(µS/CM) 

220 
510 
265 
410 
800 

490 
47 0 
460 
365 
930 

360 
510 
500 
310 
590 

106 0 
17 00 

1410 
840 
720 
720 
410 

760 
930 
630 
660 
590 

640 
810 
850 
3 E5 
370 

TEMPERATURE 
(DEGREES° C) 

15 .0 
13.0 
24.0 
13.0 

13.0 

13.0 
12.0 
12.0 

15.0 
12.0 

11.5 
14.0 
12.5 

13.0 
16.0 
16 .5 
17.0 

18.0 
17.0 
18.0 
17.0 
18.5 

17.0 
18.0 
18.5 
16.5 
16.0 
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TnI01e 8.-Specific conductance and temperature measurements at 
wells and springs when water samples were not collected 

for chemical analysis-Continued 

DATE 
OF SPECIFIC 

GEOLOGIC MEASURE- GDNDUCTANCE TEMPERATURE 
LOCATION UNIT MENTS (µS/CM) (DDGREES° C) 

(D-39-23) 2BBB- 1 217BRCN 05/08/1982 1140 16.0 
19CBD- 1 -- 06/14/1982 12 90 

(D-39-25) 5ACA- 1 221ENRD 05/08/1982 820 17.0 
36BDB- 1 221RLFF 05/08/1982 1510 

(D-39-26)21BEB- 1 220MIJ0 03/10/1982 1220 17.0 

(D-40-21)25ACB- 2 220NVJO 05/02/19E2 400 17.0 
25BAD- 1 05/04/1982 375 18.5 

(D-40-23) 3BCC- 1 -- 06/14/19E2 600 19.0 
4A1 1 06/14/1982 3150 17.0 

36ABB- 3 221ENRD 03/07/1983 11100 14.5 

(D-40-24) 4DCD- 1 221BLFF 07/22/19E2 193 0 19.0 
17106D- 1 220NVJ0 03/11/19E2 4110 18.0 

(D-40-25) 6DAC- 1 221ENRD 05/08/1982 810 
15BCC- 1 221ENRD 05/07/19E2 840 
19AAD- 1 221SUWS 03/10/1982 183 0 17.0 

(D-41-22) 6BC.Ar 1 221ENRD 03/08/19E3 770 12.0 
33BCC- 1 220NVJO 03/12/1982 2E5 17.5 

(D-41-23)12BDA- 1 220/4/J0 01/18/1983 9350 18.0 
(D-41-24)20DBAr 1 220NVJO 03/11/19E2 2750 __ 

29CBAr 1 -- 01/19/1983 133 0 15.5 

30CLB- 1 -- 05/05/19E2 1320 17.0 
(D-41-25)12DAC- 1 221ENRD 05/07/19E2 3120 17.0 

13AA - 1 04/15/1983 13900 19.0 
17CDB- 1 220%70 08/23/19E3 116000 16.0 
21BBB- 1 220GLNC 08/22/1983 118000 19.0 

(D-42-21) 2DCA7 1 220NVJO 01/20/19E3 470 14.0 

14BAD- 1 220NVJ0 03/09/1983 235 15.0 
14CDA- 1 2201\1.1,70 03/09/19E3 225 14.5 

(D-42-22)29BBB 1 220NVJ0 03/09/1983 410 10.5 
(D-42-23) 2BDB,- 1 220/41,70 05/06/19E2 810 15.0 
(D-42-25)28DCA7- 1 221MRSN 05/05/1982 1920 18.0 

(D-43-23)15CAB- 1 220NVJO 01/19/19 83 240 13.0 
36ADD- 1 22ONVJO 01/19/19E3 250 12.5 

(D-43-24) 6DDB- 1 220%70 05/06/19E2 1720 --
11CCB- 1 221BLFF 05/05/19E2 1350 --
12AC - 1 221ENRD 05/05/19E2 4270 18.0 
19AA - 1 231WNGT 05/05/19E2 690 16.0 
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Beige 9.-Aralyase of trace elements in water 
(For analyses done by the U.S. Geological Survey prior to 1971, the lumber of significant figures miry not conform to the present 

Location' See figure 2 and text for description of data-aite numbering system. 
Geologic unit: See table 1 for expiaretlon of code which teat describes the interval at which the well is open or the formation from which the spring 
Specific conductance: in microsiemens per centimeter at 25° C. 

cm° C, degrees Celsius: µ$/CM, elcrosiesens per centimeters at 25° Celsius; eGiL, micrograms per liter. 

PLUM-
SPB- SELB- 1:11.16, 
CIEIC ARSENIC 13011:27, BROKIDE COPPER, IDDICE, IRON, MR, ZINC. TOTAL. 

GOD- DATE CDR- 019- 019- 1319- 019- 019- 019- 019- 019- RECOV-
LCGIC OP TEMPER- TM CP- IC SOLVED SCLVED SOLVED SCLVED SOLVED XLVED Sa.VED SCLVED ERMLE 

LOCATIM UNIT SMILE MORE PIKE 
(DEG° C) (sW04) alms) 

644. (WWI. 
AS AS) AS B) 

( CVL 
AS BR) 

(14/L 
AS aJ) 

(wGiL 
AS I) 

(wC/L (oCVL (4/1. 
AS FE) AS SE) AS 2M 

(Keit 
AS 1G) 

(D-27-24)19C -El 2000NCB 33-10-22 - - - - - - - - 200 - - -
(D-2 8-21) 16BCB- 1 220GLNC 8i-09-21 15.5 245 8.3 - - - - - - - - 20 
(13-2 8-22) 'CAA- 1 22119110 79-04-04 - 630 - - 93 - - - - _ - -

1(713-S1 2211100 77-12-14 - - 7.2 0 110 - 13 - 61 0 188 -

(D-28-23) 3AD -sl 2219..8813 50-06-28 14.5 647 8.3 - 20 - - - 30 - - -
3603h-SL 217BRO1 9-64-15 - - 7 . 8 - 65 - - - - - - -

(D-2 B-26 )3COOD-S1 221E2790 60-10-05 15.0 315 8.3 - 30 - - - 10 - - -
T (D-29-19) 36B130- S1 

(D-29-23) 4CBle- 1 
31ORICO 
2201Y30 

70-04-07 
64-01-15 

10.0 
-

1020 
760 

7.8 
7.5 

50 
-

50 
100 

-
-

70 
-

-
-

40 
-

20 
-

-
-

-
-

(D-29-24)10AA9- 1 111ALVIE 61-03-30 10.5 581 7.6 - 130 - 0 
(D-30-19) 12ACB-S1 

14AA8-S1 
15A00-S/ 
221030-S1 

310a291 
3108203 
310RI0D 
31000214 

69-05-20 
70-04-07 
70-04-08 
70-03-05 

13.5 
10.5 
10.5 
9.0 

3250 
571 
405 
404 

8.1 
7.6 
7.7 
7.4 

0 
0 
0 
0 

620 
60 
20 
20 

-
-
-

1 
1 
1 

150 
20 
50 
30 

0 
0 

25CDO-S1 310as34 68-05-02 15.0 475 7.8 10 60 0 
260)0-S1 
27000-51 

31012103 
310001M 

6 8-05-02 
68-07-17 

16.0 
21.5 

439 
571 

7.7 
7.7 

10 
-

70 
20 

1 
10 

0 

3 la0- S1 
T(D-30-19)34CAO-81 

111911/14 
310001188 

69-09-04 
6 9-10-0 9 

13.5 
13.0 

611 
101 

8.0 
7.4 

0 
10 

60 
40 

20 
40 

1 

(D-30-20)20ACA- 1 3100:444 6 9-10-0 9 15.0 14 90 8.0 0 400 70 
200A0- 1 310001111 68-05-02 14.0 13 93 7.9 0 470 
30B1,- 1 310CII41 6 8-05-02 15.0 524 7.9 0 70 

(D-31-19) 4A1:0-9 
(D-31-20) 6AD1-131 

31003RM 
3100:141 

68-05-20 
68-05-02 

13.5 
14.5 

-
640 

-
7.8 

40 
0 

-
60 

70 

(D-32-24) 2299- 1 
(13-33-22)251138-9 
(D-33-23)30:00-83 

360A11- 2 

2311*GT 
11203188 
112CLVM 
2203 MC 

83-06-12 
79-06-01 
79-06-01 
83-07-10 

16.0 
-
-
-

1220 
130 
260 
645 

8.6 
8.4 
8.3 
8.2 137 

90 
-
_ 

-
-

-
-

-
-

(0-33-24)19EAD- 1 2203165C 56-10-04 - 552 7.6 60 - - - 470 

219310T 56-10-05 - 546 7 . 8 - 30 - - - 60 
3=0- 1 219310T 63-10-16 13.5 685 7.1 - 10 - - - 8100 
31ABI)- 1 

(D-34-22) 2 BOA- 1 

210010T 
21(93330T 
220.7119C 

55-06-13 
55-06-16 
77-12-19 

-
-
-

654 
644 
-

7.6 
7.1 
7.6 

-
-

0 

EC 
100 
100 

-
-
-

-
-

5 

-
-
-

30 
20 

304 11 

(D-34-26) 301300- 1 
3008- 1 

210010? 
11190M88 

77-12-14 
60-10-06 

-
11.5 

-
750 

7.3 
7.8 

0 
-

100 
50 

__ 
--

1 
--

__ 
__ 

930 
60 __ 

845 
-

11LPLVN 61-03-30 6.5 793 7.6 - 120 - __ 10 __ __ 

(D-35-23) 903D-81 
111901/6 
21788824 

E0-12-08 
79-06-01 

-
-

-
180 

8.0 
8.3 

-
-

125 
-

-- __ 

(3-36 -21) 27AAB- 1 
(D-36-22)1200D- 1 
(3-36-26) 7BAC- 1 
(D-37-22)1008:- 1 

2218148 50-06-24 
22081190 9-06-22 
200MEIC 82-10-28 
- 81-07-07 
- 132-01-11 

13.5 
16.5 
22.0 
-
-

1250 
510 

1280 
-
-

7.7 
9.2 
8.1 
7.9 
8.1 

80 
75 

175 

30 
30 

228230- 1 21781122 9-10-20 - 4450 4.6 -- --

22038- 1 2002612C 82-10-28 24.0 425 8.1 -- -- -- 30 
2 8E98- 1 220GLMC 82-11-25 23.0 385 7.9 50 
331:0A- 1 2203.21C 82-09-21 24.5 395 8.0 -- -- 90 

(D-37-25) 3200- 1 
(0-3 8-22) 23ACB- 1 

220JRSC 
2211319)C 

82-10-27 
10-05-31 

18.5 
-

1240 
360 

8.5 
7.6 <20 

--
--

--
-- <10 

so 

(D-3 8-26)28ACD- 1 
(D-3 9-22)178A8- 1 

17CBD- 1 

- 82-09-21 
2203RSC 82-09-18 
221171A9C 82-06-13 

18.0 
18.0 
19.0 

E60 
370 
400 

7.6 
7.8 
8.0 

100 
160 

(D-3 9-24)13DA0- 1 
(0-39-25) 5AO, 1 

2211LET 60-08-03 
2211900 52-07-19 

-
-

598 
743 

7.9 
8.0 

240 
290 50 

221E160 53-06-12 14.0 769 8.0 39 50 
5ACA- 2 220GLNC 52-07-19 - 1290 8.2 30 90 

220GLNC 53-08-12 - 1200 8.3 28 50 
(D-39-26)2160 1 
(D-40-21) 25AAC- 1 

220339)C 
2209230 

63-09-07 
81-05-04 

21.0 
17.5 

1 810 
405 

7.9 
8.8 

230 130 

251Ble 1 2209190 82-05-04 20.0 775 9.1 
25A0)- 1 
258139- 1 

220N/30 
220CJC 

81-11-19 
82-11-19 

17.0 
16.5 

400 
690 

8.6 
9.0 

10 100 
30 

26ADA- I - 82-04-14 - - - 65 44 
(D-40-22) 2 9A00- 1 220398C 5 8-05-21 - 378 8.1 60 20 

220J ABC 82-06-14 19.5 360 8.6 
3 OAN> 1 220GLMC 63-10-16 19.0 376 7.9 20 20 
30992- 1 220,311230 

220335)C 
220J /6C 

61-03-29 
82-05-01 
86-04-14 

20.0 
21.0 
20.0 

595 
650 
75 8 

8.6 
9.0 
9.0 

140 

10 

0 

- -
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- - - 

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

- - - 
- - 

- - - 

-- 

-- 

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

- - - - 

- - 

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

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

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

eiwies from weber wells and swinge 
stnndarde of the U.S. Geological Survey. The laboratory analyzing the sample is listed In table 4.) 

BERYL- Quo- MAAGAr HMIS- MON-
BARIUM, LEK CAMIUN ICUN, (MALT, (DPFER, LRON, LEAD, LITHIUM NESE, LENIN, NICKEL, SILVER, TILM, ZINC, 

ANTI- IDTAL IDTPL IDTAL IDTAL 1)TAL lam IDTAL 1DTPL TOTAL IDTAL IDTAL IDTAL SELO- TOTAL IDTAL IDTAL 
PONY, ARSENIC REMY- REODV- RDIV- RUM- REWV- RECOV- REODV- REMY- REM,- REGN- REGDV- REMY- MN, RECO.,REGOV- RECOV-
TOTAL IDTAL ERABLE ERABLE ERABLE FRAME ERABLE ERMA ENABLE ERASE ERABLE ENABLE ENABLE ENABLE IDTX. ENABLE ENABLE ENABLE 
(mG/L (14/1 (mG/L (mG/L (mG/L (mG/L (pG/L (mG/L (mG/L 
AS SB) AS AS) AS BA) AS BE) AS CD) AS CR) AS OD) AS CU) AS FE) AS PB) 

(pG/L (A/1 (14/1 
AS LI) AS MN) AS MD) 

64/1
AS NI) 

64/1
AS SE) 

(mG/L (mG/L (011/I. 
AS AG) AS SR) AS ZN) 

-- -- -- -- —1 -- -- -- 400 -- -- -- -- -- -- -- -- _-
<1 -- 200 <10 10 <1 29 2700 10 <10 30 1 2 -- <1 300 570 
__ -_ 70 _- _- -- __ -- -- -- -- S -- -- -- -- __ 640 
__ _- -- -- _- -- -- -- 150 -- -- -- -- -- -- -- -_ -

---- -- __ __ -- -- __ -- __ __ __ — __ 
-- -- -- -- -- -_ __ 15 -- -_ -_ -- -- __ _- -- -- 50 
-- -- __ -- -- __ --

--
-- __ -- __ -- -- -- __ -- _-

_- -- __ -- _ __ -_ -- -- -- __ -- -- -- __ 
-- -- 50 -- 0 0 -- ; 10 -- -- -- 0 0 0 -- 240 

_ - - - -

_ - _ - -

_ - _ - -
- - _ -

_ - - - - _ - - - -
_ - _ -

_-

-- -- -- __ -- --20 -- -- -- -- --
-- <1 110 -- <1 <15 -- 5 70 <5 -- S <20 <1 <5 62 

<1 <50 -- 2 20 -- <5 320 15 -- 15 <20 <1 <5 132 
-- 9 270 -- -- -- -- 40 2700 -- -- 120 -- -- -- -- 60 

1100 

350 

-- -- -- -- -- -- 1600 -- --

-- -- -- _1-
-- -- -- 15 21000 187 215 

<1 <50 -- 2 30 -- <5 150 5 15 <20 <1 <5 3 620-- -- __ 

-- -- -- -- -- -- -- -20 -- -- -- -- -- -- -- -- --
<1 1 <100 <10 <1 <10 <1 3. 60 <1 70 10 5 4 -- <1 90 20 
<1 16 <100 <10 <1 <10 3 2 2300 5 410 50 5 2 -- <1 200 20 
-- 5 -- -- -- -- -- -- 1720 -- -- 470 -- 15 -- -- -- --
-- 7 -- -- -- -- -- 415 1E10 10 -- 445 -- -- -- -- -- 290 

-- -- -- -- -- -- -- >10 238 -- 3900 -- -- -- -- -- 2000 
<1 17 100 <10 <1 <10 <1 1 463 —2 30 10 2 <1 -- <1 600 10 
<1 16 <100 <10 <1 <10 <1 2 320 4 20 10 <1 2 -- <1 570 10 
<1 15 100 <10 <1 <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 

-- -- -- -- -- -- -- -- -- — — 

<1 13 100 <10 <1 <10 1 3 150 1 340 10 4 11 -- <1 700 10 
<1 16 200 <10 <1 <10 <1 2 230 1 40 40 4 7 -- <1 1300 20 

— — — 
- — — — — — — — 180 — — — — — — — — -
-- —12 — — — — — — — — <1 — — -

— — — —— — — — —— — — — — —— —-

_ - -
-
-
-

— — — — — — — — — — — — —15 <1 

__ _- -- -- -- -- -- -- -- -- -_53 -- -- -- <1 -- — 
<1 10 <100 <10 <1 <10 <1 2 <10 2 93 10 <1 7 -- <1 120 10 

1 60 <100 <10 <1 <10 <1 2 50 3 93 10 <1 2 -- <1 100 10 
— 21 -- -- -- -- -- -- 60 -- -- -- -- -- -- -- -- --
-- -- -- -- -- -- -- -- 100 -- -- -- -- -- -- -- -- --

- — — — — — — — — — — — — <19 
— — — — — — — 0 — — 

— — — — _ — — 
— — — — — — — — — — — <156 — — 

— —— — —— — — 
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Ti41;1• 9.—Actlyams of trace alsents in rabic 

M.UN-
SPB- SELB- ITUN, 
anc ARSENIC 80IO, BROKILE COPIER, 10010E, /RCN, NIUM, ZINC, IDDIL 

GEO- DATE Oki 019- 019- 019- D19- 1319- 019- 019- 019- MO:V-
IM IC OP TEMPER- DUCK al SCLVED SOLVED Sa.VED SOLVED SOLVED SCLVED SCLVED XLVED EMILE 

LOCATION UNIT SMILE =RE MICE (mCVL (pGil, (1411 (skit. (..CVL (Ali. (vG/L (pG/L (oCVL 
(DEG°Q (µS/CM) (UNITS) AS AS) AS B) AS BR) AS CU) AS I) AS FE) AS SE) AS ZN) AS PL) 

(CP-40-23)12139D- 1 221MRSN 73-04-05 — — 8.8 — 690 — — — 30 — — — 
21IBC- 1 220JRSC 78-01-19 — — 8.0 5 600 — 2 — 740 0 9 — 

220JFSC 82-01-31 — — 8.1 — 1205 — — — — — — 
21I8 - 1 2203PSC 78-01-19 — — 8.1 — 700 — 2 — 67 —0 10 — 

220J/SC E2-01-14 — — 8.1 — 11 83 — — — — — — — 

—27BM- 1 22CURSC 60-07-15 — 3115 — 1400 0 — 570 — 0 11007 . 8 —220.1RSC 82-06-14 17.0 3 070 7.8 — — — — — — — — 
220.3 RSC 83-05-16 20.0 3000 7.6 — 1100 — 38 — — — 40 

(13-40-24)32MB- 1 220,3RSC 78-01-19 316 — —250— 20— — — — 56 
(040-25) 1BCO- 1 22014/.30 55-03-10 16.0 23400 7.7 — — — 0 — 40 — 70 0 

(D-41-23)16AM- 1 220JESC 83-03-10 16.5 1440 8.8 - — 170 — 11 — — — — 
(D-41-24) 20IBA- 1 221BL ET 83-08-25 — — 8.7 — 205 — — — — — — — 
(D-41-25) 4CAD- 1 220GLNC 83-04-15 20.0 4 890 7.6 — — 510 — 75 — — — — 

2119BA- 1 220GLE4C 55-03-10 18.0 12000 7.9 — — — — — — — — 0 
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simples f ram water veils and spt-Ingr—Continuri 

BERYL- kstRO- MAIGA- FEL 15- SIAM-
BARIUM, L ZU M, CADMIUM KIUM, COBALT, COPPER, ARCH, LEAD, LrnilUM N ESE, [ENO& KI OM , SILVER, TM& ZINC, 

ANTI- TYPAL 13TK. VT& 'DTI[. TOTAL TYEAL TOM 'VIAL 'DT& 'DTP[. 'OWL DTIL S EL B- DTA, TOTAL 1DTPL 
?MY, ARSENIC RECCV- RECCV- RECOV- R&M- PEON- REMY- REU3J- RECDV- WI- REUDV- REIN- RECOV- NOM, MON- REWV- PEW/-
TOTAL TYPAL ERABLE ERABLE ERABLE ERASLE ERABLE ERPEILE ERPELE ERABLE FRAME FRAME ERABLE ERABLE DT& ERPECE ERPEEL E FRP& 0 
( sCoiL ( pG/L (14/L ( mG/ L ( )4/1 ( mG/L ( KV L ( ICVL ( mCVL ( 4/ L ( 0CVL (µC.,1 ( ICIL (AIL (1.0/L ( RG/L ( pG/L ( pCVL 
AS SB) AS AS) AS BA) AS BE) AS CD) AS CR) AS CO) AS CU) AS PE) AS PB ) AS L I ) AS KO AS PO) AS NI) AS SE) AS AG) AS SR) AS EN) 

— — — — — — — — 900 — — — — — — — — -
— — — — — — — — — — —27 - — — 15 — 30 
— — — — — — — — — — — — — — 350 — — -
— 24 — - — — — 190 310 — — 20 — 25 — — — 83 

50 — — 7 83 0 — -— — — — — — — — — — — 

- 20 — — — — — — — — — — — — <1 — — — 
<1 18 100 <10 <1 10 <1 <1 960 <1 970 20 6 — <1 2100 10 
— — — — — — — — 180 — — 39 — — — — — -
- — — — — — — — 3900 — — 20 — — — — — — 

— — — — — — — — 
— - - - -234 — — — 240 — — 10 110 
— 40 

— — 0 130 — 2000 0 30_ -



Table 10.--Recorde of spring, 

Location: See figure 2 and tart for arriaretion of cata-aite numbering system. 
Aquifer; See table 1 for explanation of code and description of lithologi. 
Use of water: B, donestic; I, irrigation; P, public st.pply; S, stock; U, mused. 
Discharge: E, estimate; V, volumetric measurement, R, reported. 
'type of spring: A, artesian; C, contact; D, depression; P, perced; S, peerage.
Other rata available: A, specific conductance and temperature in table 8; B, chemical analysis for common ions in table 4; I, chaeical analysis for 

cannon ions in table 4 and trace elanents in table 9. 

ALTITUCE DISCHAFGE 
USE OF LAND (GALLais DATE TYPE OTHER 
OF SURFACE PER DLSOMEGE OF OATH 

LOCRTION OMER OR USER AQUIFER WATER (FEET) MINUTE) MEASURED SPRING NAME OF SPRING PWAILMILE 

(D-26-21) 350t0- Ea U.S. BUREN) OF LAND MANAGEMENT 231KYNT — 4400 5 E 06/11/1978 C PRITCHETT QM 1 B 

35008-51 U.S. BUREAU OP LAND MANAGEMENT 231KYNT -- 4400 .3 V 06/11/1978 C PRITCHETT QIYN 2 8 

(D-27-19)218CC-S1 U. S. NATIONAL FARE SEIWICE 220WJO S 56 E0 1.0 V 19/24/1967 S CABIN SPRING B 

(D-27-23)17A -S1 STATE OP UTAH 221MRSN — — — — — — B 

311110-51 — 221MRSN U 5320 1.6 V 10/24/1962 — — B 

(D-27-24)19C -S1 HAMPCND, BOYD 200PNC5 — — — — — — I 

(D-29-22) 1011-51 U.S. BUREN/ OP LAND MANAGEMENT 221ENRO S,P 5130 7.2 V 19/24/1982 — KANE SPRLICS 

(D-28-23) 3AD -51 U.S. BUREN) OP LAND MANAGEMENT 2218.145 — — — — — TH.LCIe CIRCLE MINE 

36CRA-S1 SINCE OF UTAH 217IIRC24 S, P 6300 6.0 V 19/24/1982 — TRCUGH SWAG 

(D-2 B-24) 14CD -S1 REDD, C. HARDY 112MA/11 H, S. P 8180 112 R 1%4 CIDICYIE SPRINGS A 

(D-2 8-26) 3000D-S1 TURNER, ROY 221ENFO 11, I 6160 2.0 V 10/10/1%2 — — I 

T(D-29-19)3613130-61 U.S. NATURAL PARK SEINICE 310RICD U 43 90 0.1 V 04/07/1970 C IMP TRAIL SPRING 

(D-30-19) 12ACB-S1 U.S. HATER& MAK SEW um 310CIRN U 4730 0.1 0 05/20/1%9 C CROP OFF SPRING 

149.98-S1 U.S. NASKNIE, PARK SERVICE 310RIOD U 4780 13 V 04/07/1970 C LAMER LITTLE SWIM 

15ACO-31 U.S. NATION& FMK SER/ICE 310RICO U 4787 5.0 V 04/01/1970 C LINER BIG SPRDG 

22ADO-S1 U.S. NKIIMUL PARR SEW ICE 310CCEM U 4950 1 0 03/05/1970 A LITTLE SPRING 

25CD0-S1 U. S. NATIONAL FMK SEIVICE 310CCRM U 5060 10 0 05/02/1%8 D 3:)(2114 SFRDG 

26CBO-S1 U.S. HATER& PARK SERVICE 310RIOD U 50 ED 2 0 05/02/1968 D BIG SEEM CANYON SP 

270:0-S1 U.S. NATIDNM. 9961 SEX/ICE 310CIRM U 518) 0.1 V 07/17/196 8 P SCOP. SIRING 

31CCO-S1 U.S. NATIONAL PARR SER/ICE 111AL1/11 U 5030 10 0 09/04/1%9 — LOST CANYON SPRING 

T (D-3 0-1 9) 3400-S1 U. S. HMOS& [ARK SEW ICE 310aRI4 U 5200 0.1 0 10/09/196 8 P HPAGOJER SPRDG 

(D-31-19) 38136-S1 U.S. MAT KRAL PARR SEW ICE 310aRN U 5270 3 E 12/02/1970 C EQ10 SPRING B 

4ADC- SI U.S. akTIMUL PARE SERI/ ICE 310a8/4 U 5400 0.1 E 05/20/1%9 C CORM/ S SWIM I 

(D-31-20) 6ADA-E0 U.S. 14881015. PARK SEW ICE 31000RM II 5020 2.5 0 05/02/1%8 D Pte(-A-B00 SPRING I 

(D-32-22)30031R-S1 U.S. BUREN; OP LAND MANAGEMENT 220N/JO S 7100 4.0 V 10/20/1982 — SHAY MESA SPRING A 

(D-32-23)24C0C-S1 — 2178804 H, S 6 850 — — — PETERS SPRING B 

(D-33-22) 2.51:1314- SI. U.S. FOREST SEW ICE 112CLV/4 P 9200 — — C TAILOR SPRING I 

(D-33-23)30D:0-61 U.S. FOREST SER/ICE 112CLVM P 8500 — — C DALTON SPRING I 

(D-33-24)2 980o-S1 DALTON 210DIOT S 6780 14 R 06/15/1955 — — B 

(D-34-21) 27CCD- fil U.S. FOREST SEW ICE MAWR S 68)0 13 V 10/21/1962 C — B 

(D-35-23) 9CBD-S1 U.S. IOREST SERVICE 21713604 P 7040 6.0 R — C CEV IL S atDON SP I 

(D-3 9-26)20/1RO- S1 U.S. NAT Xt4M, PARE SEW ICE 21 ODK)T Il. P 52 40 1 0 05/01/1959 C — B 

33 -81 NAVAJO INDIAN 'IRIB E 210DNOT — — 0.1 E 09/01/1959 — 12R-163 B 

(D-40-19)14COD-S1 U.S. BUREAU OF LAND MANAGEMENT 310HIGT — 3630 1 0 09/10/1958 — — B 

(D-40-20) 36CCM- Fa — 2311NGT li, 5 43 90 — — — NI V AM SFRDC B 

(13-40-22)29AM-a ST CHRISIDINER'S MISSION 221BLFF H 4400 0.25 E 05/01/1969 — MISSION SFRIFG B 

(0-40-24)20 -S1 14/1/A30 INDIAN TRIBE 221RCPR — — 3.5 0 09/01/1954 — 12R-171 B 

(0-40-25) 51388-S1 NR/A.10 INDIAN TRIBE 217BR01 — 4 900 0.1 0 09/08/1954 — 121+-173 B 

198 -Si KWAIO INDIAN TRD3E 221141311C S 46 50 1 0 0%'0%'1954 — 12R-211 B 

(0-41-19)10 -81 U.S. BUREAU OF LAND NM/GEMENT 31011GT — — 1 0 (WIWI 95 8 — — B 

29 -S1 — 310RICD — — 5 li 04/30/1 95 9 — GOCCRIGI MLR/UR SP B 
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Tmtkle 10 . — Record at Kw ingm—ConLinurd 

&MUM DISCHAlt E 
USE OF LAND (CALLCNS CATE TYPE OMER 
OF SURFACE PER DISCHAEGE OF DATA 

LOCATION c14NER OR USER AQUIFER WATER (FEET) MIME) MEASURED SIR= NAPE OF SHIM A/ ADJBLE 

(D-41-211251301-51 ?MAIO INDIAN TRIBE 2218LFF H, S 4760 0.5 R 11/03/1954 99-24 B 

36 BBO- S1 NA//JO INDIAN TRIBE 221BLFF S 47 90 0.75 E 11/03/1954 — 9Y-25 B 

(D-41-22) 2DCO-S1 NA//0 0 INDIAN TRIBE 221RCPR — 4 810 0.1 E 10/27/1%4 — 9Y-62 B 

13 -S1 NA/PJO INDIAN TRIBE 221RCPR — — 0.5 E 10/27/1%4 — 9Y-61 B 

(D-41-23 ) 2418C-S1 NN/JO INDIAN TRIBE 221RCPR — 46 15 0.2 E 10/21/ 1 954 — 90-40 B 

25 -S1 NPdA3O MIMI TRIBE 221RCPR — — 0.2 E 10/2 1/195 4 — 9Y-43A B 

(D-41-24) 1ECCC-S1 NW/JO INDIAN TRIBE 22111CFR H, S 4765 0.25 E 10/ 21/ 1954 — 90-42 B 

31 -51 NAVAJO INDIAN TRIBE 221RCPR — — 0.25 E 10/21/1954 — 9Y-41 B 

(D-41-25) 23 -F1 NW/JO INDIAN TRIBE 221WS1€C — — 0.2 13 09/09/1954 — 12R-1 BIA B 

(D-42-2 2 ) 2 %AC- S1 NAVAJO INDIAN TRIBE 220 WJO — 4760 3 0 10/27/1954 — 9Y-29 B 

(D-43-19) 29 -51 NA/AIO INDIAN TRIBE 31000.L — — 4 E 09/09/1954 — 8A-260 B 

(D-43-20) 23880- SI HAIMO INDIAN TRIBE 220 /WO II, S 4760 10 E IWO 4/1 95 4 — 9Y-21 B 

(D-43-21) 2 4AIX-S1 WVA.10 DRUM TRIBE 22 0w.30 IL S 4 96 0 1 0 10/27/1954 — 90-31 B 

(D-43-22) 9CM-a NA/AK) INDIAN TRIBE 23 DitGT 14, S 4 900 0.5 0 10/29/1954 — 9Y-65 B 

(D-43-23 ) 32 -S1 tWAJO INDIAN TRIBE 23 1)*GT H, S 5350 0.5 0 10/ 20/ 1954 — 9Y-57 B 



Tab1 e 11.—Sunmary of recharge to and discharge from bedrock aquifers 

Aquifer 
(acre-feet per year) Chinle Formation 

(acre-feet 
D M N P and C per year) 

RECHARGE 

Precipitation 39,000 24,000 25,000 18,000 
Streamflow — 2,830 2,400 
Irrigation — 0 0 0 
Subsurface inflow 0 — — 
Interformatioral leakage — 

DLSCHAFGE 

Springs and seeps — 
Streams — 2 ,190 6 , 850 — 
Wells: 

Domestic and stock — 21 0 
Irrigation 4,000 0 1,000 0 
Muncipal or plihl ic 75 59 0.9 

supply 
Industry (includes 0.74 0.66 1,192 0 887 

mine dewatering) 
Flowing wells 0 70 

Evapotranspiration — 
Subsurface outflow — 
Interformational leakage — --
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