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GROUND-WATER RESOURCES AND WATER USE IN
SOUTHERN NAVAJO COUNTY, ARIZONA

By

Larry J. Mann

ABSTRACT

The main source of water in the 3, 400-square-mile area of
southern Navajo County is the ground water in storage in the Coconino
aquifer, which underlies the entire area, About 76 percent of the water
supply is from the Coconino aquifer, about 6 percent is fromthe Pinetop-
Lakeside aquifer and from the alluvium along the large stream channels
and flood plains, about 15 percent is from surface water, and about 3
percent is imported,

The Coconino aquifer consists of the Coconino Sandstone, the
uppermost part of the underlying Supai Formation, and the overlying
Kaibab Limestone. Most ground water withdrawn from the aquifer is
for agricultural and industrial uses, and, in general, water levels have
declined less than 5 feet. The Pinetop-Lakeside aquifer is present only
inthe southeastern part ofthe area and includes, from oldest to youngest,
sedimentary rocks, rim gravel, and basaltic rocks. The sedimentary
and basaltic rocks supply water to the Pinetop-Lakeside recreational
area, where the water in some wells has been polluted by sewage
effluent. The water in the Pinetop-Lakeside aquifer is hydraulically
separated from the water in the underlying Coconino aquifer. The
alluvium consists of unconsolidated sand, silt, gravel, and clay and
generally is not more than 150 feet thick., Although the alluvium yields
sufficient quantities of water for agricultural use in places, most wells
furnish only enough water for domestic or livestock supplies.

In general, the ground water in the southern part of the area
is of good chemical quality; however, the water in the northern part of
the area generally contains large concentrations of dissolved solids—
mainly sodium, chloride, and bicarbonate. In the northernmost part of
the area water in the Coconino aquifer is unsuitable for human or live-
stock consumption, irrigation, and most industrial uses,




INTRODUCTION

Southern Navajo County is a rapidly grov ing area in north-
eastern Arizona that includes prime recreational areas. More than
85 percent of the water supply is from ground-water storage, and most
of this is from the regional Coconino aquifer. The water-resources
appraisal of southern Navajo County was prorapted by the increasing
demand for water of sufficient quantity and suitable chemical quality
to meet growing municipal, agricultural, and industrial requirements.
The study was requested by the Navajo County Board of Supervisors
and was made by the U.S. Geological Survey in cooperation with the
Arizona Water Commission.

Purpose of the Investigation and Scope of the Report

The purpose of this investigation was to determine the avail-
ability, chemical quality, and use of water and to identify the possible
sources of pollution of the shallow ground water in southern Navajo
County. The report describes (1) the occurrence, availability, move-
ment, and chemical quality of waier in the main aquifers; (2) the
amount and effects of water-resources development and use in 1972;
and (3) the possible sources and extent of bacteriological pollution of
water in the Pinetop- Lakeside area.

Location of the Area

Southern Navajo County occupies about 3, 400 square miles in
northeastern Arizona (fig. 1). The area is bounded on the north by the
Navajo Indian Reservation and on the south by the Fort Apache Indian
Reservation; the county line comprises the east and west boundaries.
The area is mainly in the Plateau uplands water province; however, a
small part along the southern boundary is in the Central highlands water
province (fig. 1). The main population centers are Winslow, Holbrook,
Pinetop, Lakeside, Show Low, and Snowflake, The Pinetop-Lakeside
area is a prime summer recreational area in the southeastern part of
southern Navajo County and includes the parts of Tps. 8 and 9 N.,

Rs. 22 and 23 E., that are not in the Fort Apache Indian Reservation

(fig. 1).
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The well numbers and letters used by the Geological Survey in
Arizona are in accordance with the Bureau of Land Management's system
of land subdivision. The land survey in Arizona is based on the Gila and
Salt River meridian and base line, which divide the State into four quad-
rants., These quadrants are designated counterclockwise by the capital
letters A, B, C, and D, All land north and east of the point of origin is in
A quadrant, that north and west is in B quadrant, that south and west in C
quadrant, and that south and east in D quadrant. The first digit of a well
number indicates the township, the second the range, and the third the
section in which the well is situated. The lowercase letters a, b, c, and
d after the section number indicate the well location within the section.
The first letter denotes a particular 160-acre tract, the second the 40-acre
tract, and the third the 10-acre tract. These letters are also assigned
in a counterclockwise direction, beginning in the northeast quarter. If
the location is known within the 10-acre tract, three lowercase letters
are shown in the well number. In the example shown in figure 2, well
number (A-4-5)19caa designates the well as being in the NEZNE;SWi sec.
19, T. 4 N., R. 5 E, Where there is more than one well within a 10-acre
tract, consecutive numbers beginning with 1 are added as suffixes.

When a section is more than 1 mile in any dimension, the section
number applies as usual. The oversized section is divided so that a full
square-mile unit of the section is adjacent to a normal section within the
same township; the remainder is considered as a separate unit of land.
Appropriate N., S., E., or W, letters are assigned to the units, depend-
ing upon where they lie in relation to the full square-mile unit. - A well
would be designated as shown in figure 2 with the appropriate letter
following the section number in which the well is located.

FIGURE 2. --WELL-NUMBERING SYSTEM IN ARIZONA.

S




Methods of Investigation

The fieldwork on which this report is based was started in July
1971 and was completed in April 1973; an inventory was made of most
irrigation wells and of many domestic and livestock wells and springs.
All well and spring locations are described in accordance with the well-
numbering system used in Arizona, which is explained and illustrated in
figure 2., Ground-water pumpage data were collected from private com-
panies and other Federal and State agencies; pumpage for irrigation use
was computed from power-consumption records on the basis of measure-
ments of well discharge per unit of power consumption. Most of the
hydrologic data collected during and prior to this investigation and per-
tinent data collected by other agencies are given in the tables in this
report,

For purposes of this study, the number of observation wells
was increased from two to five in order to monitor daily water-level
fluctuations, and the number of wells in which periodic water-level
measurements are made was increased from 12 to 40, About 60 well-
discharge and 25 spring-flow measurements were made, and water
samples were collected from 75 wells, 4 springs, and 7 streamflow
sites for chemical analysis, Water samples from streams and springs
in the Pinetop-Lakeside area were collected for analysis to determine
the amount of coliform bacteria present. Additional coliform data for
wells and public-supply systems were obtained from the Arizona Depart-
ment of Health Services.

Litholegic and drillers' logs of wells were examined to deter-
mine the water-yielding potential of the rock units. The approximate
extent of each water-yielding unit was defined by reconnaissance geologic
mapping. The mapping was done on aerial photographs and then was
transferred to a planimetric base at a scale of 1:125, 000 for the entire
area and at a scale of 1:62, 500 for the Pinetop- Liakeside area., The
altitudes of wells and springs were obtained from U.S. Geological
Survey topographic maps at scales of 1:24, 000 or 1:62, 500,

Reporting of Data

For use of those readers who may prefer to use metric units
rather than English units, the conversion factors for the terms used in
this report are as follows:
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Multiply English units By To obtain metric units

inches (in) 25.4 millimetres (mm)

feet (ft) . 3048 metres (m)

miles (mi) 1.609 kilometres (km)

acres .4047 hectares (ha)

square miles (rniz) 2.590 square kilometres (km?2)

acre-feet (acre-ft) .001233 cubic hectometres (hm?)

gallons per minute . 06309 litres per second
(gal/min) (1/s)

The Survey has been reporting water-quality data in metric
units for several years; therefore, the water-quality data given in
tables 2, 3, and 5 are given in milligrams per litre (mg/1), number of
coliform colonies per 100 millilitres of water, degrees Celsius (°C),
and micromhos per centimetre at 25°C. The terms ‘‘parts per million’’
and ‘‘milligrams per litre’’ are almost synonymous for water containing
as much as 5, 000 to 10, 000 mg/1 of dissolved solids. The exact amount
is dependent on the nature of the dissolved material. The Survey has
set 7, 000 mg/1 dissolved solids as the point above which the difference
in parts per million and milligrams per litre becomes significant., In
order to convert data from one system to the other, a density factor
must be applied to the anély’cical results of all water containing more
than 7, 000 mg/1 of dissolved solids. Temperature data given in tables
2 and 5 can be converted to degrees Fahrenheit (°F) as shown on the
following page.

Previous Investigations

Hydrologic studies by several investigators were helpful in
evaluating the ground-water resources in southern Navajo County. The
ground-water resources in the Holbrook region were first evaluated by
Harrell and Eckel (1939) and later by Babcock and Snyder (1947) and by
Babcock (1948), Johnson (1962) discussed the geology and ground-water
resources in the Snowflake-Hay Hollow area, and Feth and Hem (1963)
described the springs in the Mogollon Rim region. Useful well data
were obtained from a paper by Peirce and Scurlock (1972), The geology
was described in detail by Wilson, Moore, and O'Haire (1960), Bahr
(1962), Finnell (1966), Peirce and Gerrard (1966), Scurlock (1971),
and McKay (1972). Studies on the geology and on the occurrence, avail-
ability, and chemical quality of ground water in two adjacent areas—
the central part of Apache County (Akers, 1964) and southern Coconino
County (McGavock, 1968)—were beneficial to this investigation.
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GEOHYDROLOGIC SETTING

Southern Navajo County is in the high plateau country of north-
eastern Arizona; altitudes range from about 6, 800 to 7, 650 feet above
mean sea level near the Mogollon Rim in the southern part of the area
and from about 5, 000 to 5, 500 feet in the northern part of the area.
The main streams that drain the area are the Little Colorado River
and its major tributary the Puerco River. The Little Colorado River
flows generally northwestward from its headwaters in the White Moun-
tains to its junction with the Puerco River and continues to join the
Colorado River in northern Arizona (fig. 1), The Little Colorado is
perennial in most of its reach between Silver Creek and Winslow

(fig. 3).

The slope of the land surface is northward toward the Little
Colorado and Puerco Rivers except in the northernmost part of the
area, where the slope is southward toward the rivers. In the southern
and central parts of the area the northward slope of the land surface is
parallel to the dip of the sedimentary rocks. Near the center of the
area, the northward dip is interrupted by the Holbrook anticline, which
originates about 20 miles southeast of Winslow and extends about 60
miles southwestward to the east boundary of the area (pl. 1). The
sedimentary rocks have been uplifted as much as 400 feet near Dry
Lake and Snowflake. The Dry Lake syncline parallels the Holbrook
anticline along its south flank, and many sinkholes are present along
both features,

The most striking topographic features are the Mogollon Rim
and the foothills of the White Mountains, The Mogollon Rim escarpment
has a relief of about 2, 000 feet and terminates the plateau along its
south edge; the steep south-facing slopes of the rim form the demar-
cation line between the Plateau uplands and Central highlands water
provinces. The mountainous terrain in the southeastern part of the
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area forms the foothills of the White Mountains, which are a few miles
southeast of the study area (fig. 1); the altitude of the foothills is as
much as 7, 650 feet above mean sea level.

The Mogollon Rim acts as a barrier to the movement of air-
masses that bring in moisture from the Gulf of Mexico andthe Pacific
Ocean. As a result, more precipitation falls along the Mogollon Rim
than in areas farther north. The orographic effect of the Mogollon
Rim is indicated by the difference in the amount of normal annual
precipitation near the rim—20 to 30 inches—and the amount in the
northern part of the area— about 8 inches— (University of Arizona,
1965a, 1965b). The average annual temperature ranges from about
49°F at the Heber Ranger Station to about 56°F at Winslow (U.S.
Environmental Data Service, 1967-72).

A small part ofthe precipitation that falls on the land surface
infiltrates downward intothe underlying strata and eventually becomes
ground water. Most of the recharge is from snowmelt along the
Mogollon Rim; summer storms generally are of short duration and
high intensity, which commonly result in rapid runoff and comparatively
little recharge.

Southern Navajo County is underlain by a bedded sequence of
sedimentary and basaltic rocks and alluvial deposits that is 3, 500 to
4,500 feet thick. The uppermost part of the Supai Formation is the
lowermost unit that is tapped by wells, It is 450 to 1, 300 feet thick
(Peirce and Gerrard, 1966, p. 5) and is composed mainly of siltstone
and sandstone that contain beds of halite, gypsum, and anhydrite (pl., 1).
The Coconino Sandstone overlies the Supai Formation, is 250 to 850
feet thick, and yields water to wells in most of the area (pl. 1). The
Moenkopi Formation crops out in most of the area, but the underlying
Kaibab Limestone and Coconino Sandstone are exposed only in several
deep canyons and in the western part of the area (pl. 1). A 1, 400-foot-
thick sequence of Upper Cretaceous sedimentary rocks, Quaternary
and Tertiary rim gravel, and Quaternary basaltic rocks overlies the
Coconino Sandstone in the southeastern part of the area (pl. 1). The
more permeable rocks in the sequence yield water to wells only where
they are underlain by nearly impermeable rocks; elsewhere, the water
moves downward into the Coconino aquifer., The rim gravel overlies
the sedimentary rocks in the southern part of the area, and the Quater-
nary alluvium overlies the sedimentary rocks along the channels and
flood plains of the Little Colorado and Puerco Rivers and their major
tributaries (pl. 1). The alluvium is an important source of ground
water in places along the rivers.,
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The Coconino aquifer— which is composed of the upper part of
the upper member of the Supai Formation, the Coconino Sandstone, and
the Kaibab Limestone—is the main source of ground water in the area
(pl. 1). However, in the southeastern part of the area the sedimentary
rocks, basaltic rocks, and, in places, the rim gravel that form the Pine-
top- Lakeside aquifer furnish substantial ground-water supplies (pl. 1).
An aquifer is a formation, group of formations, or part of a formation
that contains sufficient saturated permeable material to yield significant
guantities of water to wells and springs (Lohman and others, 1972,

p. 2).

In the Coconino aquifer ground-water movement is northward
from the area of recharge near the Mogollon Rim and is parallel to the
regional dip of the sedimentary rocks (pl. 1). Part of the water is
discharged to springs and seeps along the main stem and tributaries of
the Little Colorado River. Ground-water discharge from the Coconino
aquifer maintains the perennial flow in the lower reaches of Silver,
Chevelon, and Clear Creeks and in much of the Little Colorado River

(fig. 3). -

Water in the Coconino aquifer is unconfined in most of the
area but is confined by the siltstone beds in the overlying Moenkopi
Formation north of the Little Colorado River, from Snowflake south-
east to the Apache County line, and near Woodruff Butte (pl. 2B). In
some places the potentiometric surface—the level to which water will
stand in a tightly cased well (Lohman and others, 1972, p., 11)—is
as much as 500 feet above the top of the aquifer. Water will flow
naturally from the well when the potentiometric surface is higher than
the land surface. Flowing wells are not uncommon near Hay Hollow,
Shumway, Holbrook, and Joseph City.

The ground water in the Pinetop-Lakeside aquifer is perched
on shale beds in the lower part of the Upper Cretaceous sedimentary
rocks and is not hydraulically connected to the water in the underlying
Coconino aquifer. The direction of ground-water movement in the
Pinetop- Lakeside aquifer is northwestward from the areas: of recharge
in the White Mountains and is parallel to the regional dip of the sedi-
mentary rocks. Ground water is discharged to springs along the tribu-
taries of Show Low or Corduroy Creeks, or it infiltrates downward
into the underlying Coconino aquifer. Corduroy Creek, which drains
to the Salt River, is not in the study area.

Water in the Pinetop-Lakeside aquifer is unconfined, and,
unsaturated zones may exist between two saturated zones. Water
levels in wells may vary considerably and depend on the thickness of
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the aquifer penetrated by the well. The depth to water is greater in
wells that penetrate the entire thickness of the sedimentary and
basaltic rocks than in wells that penetrate only the top of the rock
sequence,

Water in the alluvium is unconfined and generally moves par-
allel to local stream gradients. The alluvium along the Puerco and
Little Colorado Rivers receives its recharge from streamflow; however,
the alluvium along the Little Colorado River near Holbrook and Joseph
City probably receives much of its recharge from upward leakage of
ground water from the underlying Coconino aquifer.

In the southern part of the area the ground water generally
contains less than 350 mg/l of dissolved solids, and individual constit-
uents are not present in amounts that preclude the use of the water for
most applications, In the northern part ofthe area, however, the ground
water generally contains from 500 to 10, 000 mg/1 of dissolved solids.

COCONINO AQUIFER

The Coconino aquifer underlies all of southern Navajo County
and is the deepest source of water that has been developed in the area,
Although the Coconino Sandstone is the main water-bearing unit of the
aquifer, the uppermost beds of the underlying Supai Formation and, in
places, the overlying Kaibab Limestone are hydraulically connected to
the Coconino Sandstone and yield water to wells (pl. 1). In the Supai
Formation siltstone beds that underlie the aquifer may prevent the
ground water from draining into deeper formations.

The Coconino Sandstone is fine to medium grained, light yel-
lowish gréy to pale orange, and is weakly to well cemented by quartz,
iron oxide, and calcite. The quartz grains are well sorted, subangular
to rounded, and frosted; quartz overgrowths constitute the most common
cement, The degree of cementation varies considerably from place to
place and vertically throughout the unit, which accounts for the wide
range in productivity of the unit. The Coconino Sandstone is exposed
extensively inthe central part ofthe area, where it exhibits large-scale
crossbeds. Inthe lower part of the section the sandstone probably is
massive and flat bedded, similar to the exposures south of the Mogollon
Rim. The Coconino thickens toward the west and is about 250 feet thick
near Show Low and about 500 feet thick south of Heber near the Mogollon
Rim; it thickens toward the northwest and is about 400 feet thick near
Snowflake and about 850 feet thick near Winslow,
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The contact between the Coconino Sandstone andthe underlying
Supai Formation is poorly defined in most of southern Navajo County.
The contact is exposed only south of the Mogollon Rim, where it is well
marked by the difference in lithology between the brownish-red silt-
stone or sandy siltstone of the Supai Formation and the near-white
fine~grained sandstone of the Coconino. The contact becomes less well
marked toward the north, as indicated by drillers' and electric logs of
the few wells that are known to penetrate strata underlying the Coconino.
In the western and central parts of the area, the uppermost beds of the
Supai Formation are mainly sandstone and silty sandstone that locally
are interbedded with siltstone; the beds are in hydraulic connection
with the overlying Coconino Sandstone. In the northern and western
parts of the area, a reddish-brown sandstone that is very similar lith-
ologically— except for color—to the Coconino Sandstone overlies a
siltstone that clearly is a part of the Supai, The reddish-brown sand-
stone beds are hydraulically connected to the Coconino Sandstone, and,
for purposes of this report, they are considered as the lower part of
the Coconino Sandstone,

The Kaibab Limestone is jointed, locally fractured, and con-
tains sandstone beds that are lithologically similar to those of the
Coconino Sandstone. The Kaibab ranges in thickness from 0 to 200
feet and thins to the northeast (pl. 1); drillers' logs indicate that the
thickness ranges from 0 to about 35 feet near the east boundary of the
area, near Joseph City, and near Holbrook, where the formation is in
hydraulic connection with the Coconino Sandstone and yields water to
wells., Although the Kaibab is not saturated in the western part of the
area, it is highly permeable and allows water to move downward to the
underlying Coconino. Because the Kaibab is hydraulically connected
to the Coconino Sandstone in the eastern part of the area and because
it readily accepts and transmits water to the Coconino Sandstone in the
western part, it is considered as the upper unit of the Coconino aquifer
in this report.

- Occurrence of Ground Water

The Coconino Sandstone is partly to completely saturated in
most of southern Navajo County but is dry or nearly dry in two struc-
turally high areas—along the crest of the Holbrook anticline near Dry
Lake and in an area of about 40 square miles near Heber (pl. 2).

Wells in the structurally high areas obtain their water from the silt-
stone and sandstone beds in the uppermost part of the Supai Formation.
In the southern and central parts of the area the Coconino aquifer is
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partly saturated, and the water is unconfined—that is, water levels in
the wells that tap the aquifer do not rise above the top of the saturated
strata. In the northern and eastern parts of the area ground water is
under confined or artesian conditions (pl. 2B); the water is confined
by the less permeable Moenkopi Formation, and the head ranges from
zero near the Little Colorado River to about 500 feet in two places near
the east boundary ofthe area. The artesian area that extends southeast
from Snowflake to Silver Creek is associated with the Dry Lake syncline
(pl. 2). In the area of the syncline, which has a closure of about 250
feet between Snowflake and Shumway, the head is about 150 feet above
the top of the aquifer (pl. 2). The artesian water near Woodruff is the
result of a structural depression in which the Coconino Sandstone and
other sedimentary rocks are downwarped as much as 450 feet (pl. 2).
The lowest part of the depression probably is about a mile southeast

of Woodruff Butte, where the head is about 360 feet (pl. 2).

The static water level——a water level that isnot being affected
by pumping—in wells that penetrate the Coconino aquifer ranges from
more than 1, 000 feet below the land surface in the nonartesian areas
to several feet above the land surface in the artesian areas (table 4).
Where the Coconino Sandstone is dry (pl. 2B), water generally is
obtained between 800 and 900 feet below the land surface inthe upper-
most siltstone and sandstone beds of the Supai Formation.

Recharge and Movement of Ground Water

Ground Wwater in the Coconino aquifer is derived chiefly from
the infiltration of precipitation and streamflow. The main area of
recharge is near the Mogollon Rim, where 20 to 30 inches of precipi-
tation falls annually. Much ofthe water that infiltrates tothe permeable
sedimentary and basaltic rocks is recharged to the aquifer (pl. 1).

The rate of infiltration is large in relation to that in the rest of the
area, where rather impermeable siltstone and mudstone beds of the
Moenkopi and Chinle Formations overlie the aquifer (pl. 1).

A Surface water infiltrates downward through the coarse allu-
vium in the stream channels and lake bottoms and eventually reaches
the water table, which in most places is from 100 to 500 feet below the
land surface, Part of the perennial flow in Silver Creek near Snowflake
is recharged to the aquifer; the flow is derived mainly from Silver
Springs, which are about 11 miles southeast of Shumway (fig. 3). The
springs issue at the contact between the basaltic rocks and the under-
lying siltstone and mudstone beds of the Moenkopi Formation. Water
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from wells that are allowed to flow near Shumway also augments the
flow of the creek. Silver Creek is a losing stream in a 13-mile reach
that extends north from Snowflake; however, the streambed intersects
the water table in the adjoining reach that extends northward to the
mouth of Silver Creek, and the creek is a gaining stream in this reach.

Seepage from the reservoir formed by Lone Pine Dam on
Show Low Creek contributes to the recharge of the Coconino aquifer
(pl. 1). The reservoir was constructed to store irrigation water for
use in conjunction with the flow of Silver Creek; however, the highly
permeable Kaibab Limestone forms the floor of the reservoir, and
almost all the stored water infiltrates to the water table, which is
about 80 feet below the reservoir floor. In the area between Snowflake
and Show Low, seepage from several other manmade and natural res-
ervoirs may recharge the Coconino aquifer.

Ground water in the Coconino aquifer moves northward from
the area of recharge near the Mogollon Rim; some of the water is
discharged to springs and wells, but most of the water leaves the area
as underflow across the north boundary. The movement of water in
the aquifer is controlled mainly by the regional dip of the sedimentary
rocks. The altitude and configuration of the level at which water will
stand in wells that tap the Coconino aquifer are shown by contour lines
on plate 1, Few wells tap the aquifer in the area north of the Little
Colorado River, and major revisions of the contours may be required
when additional water-level data become available. Ground water
moves northward and northeastward in the southern part of the area
and northwestward in the northern and northeastern parts. The
hydraulic gradient ranges from about 80 feet per mile near the Mogollon
Rim south of Heber to less than 10 feet per mile near Holbrook (pl. 1).

Well Yields

Wells that penetrate the Coconino aquifer furnish water for
public, domestic, irrigation, industrial, and livestock supplies.
Pumping rates vary considerably-—from a few gallons per minute for
domestic and livestock wells to as much as 2, 800 gal/min for irriga-
tion wells (table 4)—and depend on the type of supply required. Indus-
trial and irrigation wells generally yield between 500 and 2, 000 gal/min.
The largest well yields generally are obtained in areas where nearly
all the aquifer is saturated or where artesian conditions prevail., All
the industrial complexes and major agricultural areas that depend on
ground water from the Coconino aquifer are in areas where wells yield
more than 500 gal/min (fig. 4).
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Chemical Quality of Water

Ground water in the southern part of the area is of good chem-
ical quality; however, the water in the northern part generally contains
large concentrations of dissolved solids—mainly sodium and chloride
(pl. 3A). In the southern part of the area the water in the Coconino
aquifer contains less than 350 mg/1 of dissolved solids and generally is
a calcium magnesium bicarbonate type (pl. 3A). Inthe northern part
of the area the dissolved-solids concentrations in water in the upper
part of the aquifer range from about 500 mg/1 to as much as 68, 240
mg/1; the dominant ions in solution are sodium and chloride (pl. 3A).
The dissolved-solids concentrations in the water in the lower part of

- the aquifer increase greatly with increasing depth, and the dominant

ions in solution are again sodium and chloride.

The south-to-north transition in the chemical quality of the
water is irregular. A zone of water in the upper part of the aquifer in
the central part of the area between the Havre railroad siding and
Zeniff is similar in chemaical quality to that of the water in the northern
part (pl. 3A). The dissolved-solids concentration in the water in this
zone ranges from 500 to about 4, 500 mg/1; however, the dissolved
solids in the water increase with increasing depth.

The water changes from a calcium magnesium bicarbonate
type in the southern part of the area to a sodium chloride type in the
central part. The change generally is coincident with an increase in
dissolved solids (pl. 3A). In the southern part of the area the domi-
nance of calcium, magnesium, and bicarbonate in the water probably
is the result of the solution of these ions as the water moves downward
to the water table through the carbonate beds in the Kaibab Limestone.
In the central part of the area the dominance of sodium and chloride in

" the water probably is the result of the solution of these ions as water

moves through the halite beds in the uppermost part of the Supai For-
mation; the halite beds underlie most of the area from Zeniff north-
ward to the Little Colorado River (pl. 3A). The many sinkholes along
the axes of the Holbrook anticline and Dry Lake syncline probably are
the result of the solution of the halite beds by moving ground water
(Bahr, 1962, p. 118).

In places south of Holbrook and Joseph City the water in the
lower part of the Coconino aquifer and that in the underlying siltstone
beds in the Supai Formation contain large amounts of dissolved solids
and chloride. The water in test hole (A-17-20)26dbc, which was drilled
to a depth of 800 feet by the U.S. Bureau of Reclamation, was sampled
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for chemical analysis during drilling. The test hole penetrated the
Coconino Sandstone at 40 feet and siltstone of the Supai Formation at
680 feet below the land surface (U.S. Bureau of Reclamation, written
commun., 1969). Water samples collected between 297 and 446 feet,
436 and 546 feet, and 544 and 615 feet contained from 375 to 476 mg/1
of dissolved solids and from 50 to 52 mg/1 of chloride; a bailer sample
collected at 722 feet contained 16, 300 mg/1 of dissolved solids and

8, 790 mg/1 of chloride (table 5).

Larger dissolved-solids and sodium and chloride concentra-
tions in water inthe lower part ofthe aquifer have been reported by the
Arizona Public Service Co. for test holes 1 and 2, which were drilled to
depths of 840 and 900 feet, respectively, in sec. 27, T. 18 N., R. 19 E,.
The test holes penetrated the top of the Coconino Sandstone at 270 and
260 feet, respectively, and siltstone of the Supai Formation at about
830 and 870 feet, respectively (Arizona Public Service Co., written
commun,, 1973). Analyses of water samples collected at about 50-foot
intervals indicate that the water in the lower 180 to 190 feet of the
aquifer contains 825 to 10, 000 mg/1 of chloride; whereas, water inthe
upper part of the aquifer contains 184 to 450 mg/1 of chloride (Arizona
Public Service Co., written commun,, 1973). Analyses of water sam-
ples from test hole 3, which was drilled in sec., 21 about a mile north-
west of test hole 1, indicate that the lower part of the aquifer contains
relatively fresh water compared with that from the lower part of the
aquifer in test holes 1 and 2. Test hole 3 was drilled to a depth of
1,005 feet and penetrated the top of the Coconino Sandstone at 260 feet
and siltstone of the Supai at 990 feet below the land surface (Arizona
Public Service Co., written commun,, 1974)., Chloride concentrations
of more than 250 mg/1 were not present in the water samples until the
siltstone of the Supai was tapped (Arizona Public Service Co., written
commun,., 1974). The irregularity of the top of the saltwater zone may
be the result of the movement of salty water into the Coconino aquifer
from underlying strata via local fractures in the siltstone of the Supai
Formation,

‘Water in the Moenkopi Formation commonly contains large
concentrations of dissolved solids. In the northern part of the area
many wells that tap the Coconino aquifer are open to the overlying
Moenkopi, and contamination of water in the aquifer is the result of
the solution of ions in the Moenkopi. In places where the water in the
aquifer is confined, the solution occurs when water from the aquifer
rises in the well bore and comes in contact with the Moenkopi, Water
samples from many wells that are open to both the Coconino aquifer
and the Moenkopi Formation contain large concentrations of dissolved
solids—mainly sodium, sulfate, and chloride. In most instances it is
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difficult to determine whether the sample is representative of water in
the Coconino aquifer or whether the sample has been contaminated by
water from the Moenkopi Formation,

Suitability of water for domestic and public supplies.--The
State of Arizona has adopted certain mandatory and recommended limits
established by the U.S. Public Health Service (1962) for different chem-
ical constituents that are contained in water used for domestic and
public supplies. In the northern part of the area the chemical constit-
uents in most water from the Coconino aquifer exceed some of the
recommended limits,

The U.S. Public Health Service (1962) has recommended that
water for drinking purposes should contain no more than 500 mg/1 of
dissolved solids. Water that contains a larger dissolved-solids con-
centration is used, however, if better water is not available, Recom-
mended limits for some of the chemical constituents are given below.

Constituent Concentration (mg/1)
Iron(Fe) .......cvovvu... 0.3
Sulfate (SO4) . . ... ... ..... 250
Chloride (C1). . ... ... ..... 250
Nitrate (NO3) ............ 45

‘Although the chemical constituents in several public and domestic water

supplies in the northern part of the area exceed some of the above
recommended limits, better water is not available. The recommended
limits for sulfate, chloride, and dissolved solids are exceeded in the
water from many domestic wells and in the public water supplies at

. Holbrook, Joseph City, and Winslow,

Fluoride concentrations in water in the Coconino aquifer
generally are within acceptable limits (table 5). The U.S. Public
Health Service (1962) recommends lower, optimum, and upper limits
for fluoride based on the annual average of maximum daily air temper-
ature. The concentration of fluoride in drinking water should not
average more than the upper limit, and average concentrations greater
than twice the optimum values constitute grounds for rejection of the
supply. The optimum limit for fluoride in water at Holbrook and
Winslow is 1.1 mg/1, and that for water at Snowflake, Show Low, and
Heber is 1.2 mg/1.
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Suitability of water for irrigation.--The suitability of water
for irrigation is dependent on the ratio of sodium to calcium and mag-
nesium and the amount of dissolved solids in the water and on soil type
and the type of crops to be grown, Inthe ground water in southern
Navajo County the main chemical characteristics that are harmful to
plant growth are the dissolved-solids concentrations or salinity and the
ratio of sodium to calcium and magnesium, The dissolved-solids con-
centrations are most critical where they accumulate in the root zones
of plants because of inadequate leaching.

The possible dangers from excessive concentrations of sodium
in irrigation water include the breakdown of soil structure and the
nutritional disturbance in crops. A useful parameter in evaluating
the sodium hazard in irrigation water is the sodium-adsorption ratio
(SAR) formulated by the U.S. Salinity Laboratory Staff (1954)., The
SAR is defined by the equation

(Na™) ,

SAR =

(Cat?) + (Mg™2)
2

in which the concentrations of the constituents are expressed in milli-
equivalents per litre.

The salinity hazard can be critical to plant growth. The com-
mon test for salihity hazard in irrigation water is to measure the
specific conductance. Specific conductance is a measure of the ability
of the ions in solution to conduct an electrical current and is an indi-
cation of the amount of dissolved solids in the water. For irrigation
water, 2, 250 micromhos per centimetre is the approximate upper
limit of specific conductance if there is adequate leaching in the root
zone; however, under favorable conditions and careful controls, more
highly mineralized water is used successfully to grow crops, as noted

below.

The salinity hazard is medium to high and the sodium hazard
is low to medium for most of the irrigation water from the Coconino
aquifer (pl. 3B); however, water having a very high salinity hazard
and a high to very high sodium hazard is used successfully for the
irrigation of salt-tolerant crops north of Joseph City. The leaching
characteristics and the gypsum in the soil make the use of this type
of water feasible,

IO
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PINETOP-LAKESIDE AQUIFER

In the Pinetop- Lakeside area the Upper Cretaceous sedimen-
tary rocks, the Quaternary and Tertiary rim gravel, and the overlying
Quaternary basaltic rocks form the Pinetop-Lakeside aquifer, which
is hydraulically separated from the underlying Coconino aquifer (pls. 1
and 4A), Well data indicate that the sedimentary rocks, rim gravel,
and basaltic rocks are hydraulically connected and function as a single
aquifer. The Moenkopi and Chinle Formations and the shale beds in
the sedimentary rocks are poorly permeable and retard the downward
percolation of ground water into the underlying Coconino aquifer.
Where these impermeable beds are absent, the Pinetop-Lakeside aqui-
fer generally is dry.

The sedimentary rocks consist of pale-yellowish-gray to yel-
lowish-brown and pale-red fine- to coarse-grained feldspathic sandstone
interbedded with dark- to medium-gray and olive-brown to reddish-brown
shale and lenticular olive-gray to green silty limestone. In most of the
area the sedimentary rocks are overlain by rim gravel or basaltic
rocks. The rim gravel is an unconsolidated to semiconsolidated deposit
of bouldery gravel, coarse-grained sand and sandstone, silt, and mud-
stone. The basaltic rocks consist mainly of fractured basalt flows and
cinder cones and beds (pl. 1). The basaltic rocks overlie a stripped
surface eroded on the northward-dipping Moenkopi and Chinle Forma-
tions, the sedimentary rocks, and the rim gravel (pls. 1 and 4A).

The sedimentary rocks and the basaltic rocks are the main
sources of ground water in the Pinetop- Lakeside area and are tapped
by many domestic, public-supply, and irrigation wells. Elsewhere,
these rocks furnish water to a few scattered domestic and livestock
wells and small public-supply systems.

Occurrence of Ground Water

In the Pinetop-Lakeside area ground water is obtained from
fractured basalt flows and cinder beds in the basaltic rocks, the rim
gravel, and the permeable sandstone beds in the sedimentary rocks.
The base of the shale beds that perch water in the Pinetop-Lakeside
aquifer is from 50 to 150 feet above the saturated part of the Coconino
aquifer; the lower 100 to 200 feet of shale and the unsaturated part of
the Coconino aqguifer yield little or no water to wells in the Pinetop-
Lakeside area. '
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The depth to water in wells that penetrate the Pinetop- Lakeside
aquifer ranges from less than 25 feet below the land surface near Rain-
bow Lake in the southwestern part of the area to about 600 feet near
Twin Knolls in the northern part of the area; in the northern and eastern
parts of the area the depth to water probably is more than 600 feet below
the land surface, although well data are not available to substantiate
greater depth. The depth to water in the developed areas near Pinetop
and Lakeside generally is less than 150 feet (pl. 4B). The depth to
water in wells that penetrate only the upper part of the aquifer generally
is less than the depth to water in wells that penetrate the entire sequence
of sedimentary and basaltic rocks. The clay layers between fractured
basalt flows and the shale beds between the permeable sandstone beds
in the sedimentary rocks retard the downward movement of water from
one permeable zone to another. The water level may decline as much
as 50 feet where permeable strata are penetrated during the drilling of
wells., West of Scott Reservoir the Pinetop-Lakeside aquifer does not
yield usable quantities of water to wells, and the few existing wells are
reported to obtain their water from the underlying Coconino aquifer
(pl. 4B). Inthis area the only available drillerts log is for well
(A-9-22)15bcd; the log shows that the sedimentary rocks are composed
mostly of clay-size grains and that the basaltic rocks are above the
water table (table 6).

Recharge and Movement of Ground Water

Ground water in the Pinetop-Lakeside aquifer is derived from
the infiltration of snowmelt, rainfall, and surface water in lakes and
streams, The rate of infiltration is dependent on the degree of frac-
turing in the basaltic rocks and on the permeability of the sedimentary
rocks. The basaltic rocks crop out in most of the area and form the
upper part of the aquifer (pl, 4A). Most of the recharge to the sedi-
mentary rocks infiltrates through the overlying basalt.

The lateral movement of ground water in the Pinetop-Lakeside
aquifer is northwestward from the areas of recharge in the White
Mountains. The contours that show the altitude of water levels in wells
that tap the upper part of the Pinetop- Lakeside aquifer are shown in
plate 4A and are representative of water levels in most wells in the
area. The water levels in some wells, however, may be as much as
100 feet higher or as much as 150 feet lower than those in nearby wells,
depending on the depth of the well. Ground water that does not infilirate
downward to the Coconino aquifer issues as springs and seeps along the
tributaries of Show Low or Corduroy Creeks or is discharged by wells.
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The springs and seeps along the tributaries of Show Low Creek
generally issue from the basaltic rocks, and the springs along the trib-
utaries of Corduroy Creek issue from the sedimentary rocks (pl. 44).
Springs in the basaltic rocks issue from the contact between the clay
lenses and the basalt flows or from the contact between the sedimentary
rocks and the basaltic rocks; springs in the sedimentary rocks issue at
the contact between the sandstone beds and the shale beds.

Three major springs that issue from the basaltic rocks— Big,
Adair, and Porter Springs— were measured periodically to determine
the seasonal fluctuations and long-term changes in flow since the
springs were first measured in 1953. No long-term trends in discharge
are evident from the sparse data available; however, the measurements
reveal large seasonal fluctuations in the discharge from some springs
(table 1), In 1971 and 1972 Pinetop Springs ceased to flow, which prob-
ably was caused by drought rather than an overdraft from the pumping
of wells; the springs also ceased to flow in 1954 after an extended dry
period, when no significant amount of ground water was being with-
drawn from the aquifer., Northeast of Pinetop, Pat Mullen, Whitcom,
Chipmunk, and Thompson Springs generally flow only in response to
precipitation (pl. 4A); the springs were virtually dry in August 1971
after a dry period; however, in April 1972 snowmelt increased the
combined flow of the springs to about 85 gal/min,

Well Yields

Wells that obtain their water from the Pinetop-lakeside aqui-
fer yield from less than 5 gal/min to as much as 350 gal/min. Most
wells are used for domestic supplies and yield from 5 to 20 gal/min.
Yields from public-supply and irrigation wells range from 20 to 350
gal/min and mainly are dependent on the depth of the well and the type
of material penetrated. Most wells obtain their water from the basaltic
rocks or from the underlying sedimentary rocks, and only a few wells
tap both units., Well yields generally are greater from the basaltic
rocks than from the sedimentary rocks (table 4).

Yields from most wells that tap the basaltic rocks range from
5 to 100 gal/min, although in places the rocks yield as much as 350
gal/min of water to wells. The large variation in well yields from the
basaltic rocks can be seen by comparing wells (A-8-23)10baa and
(A-8-23)10bad. The wells are about 800 feet apart, are irrigation
wells drilled by the same driller using the same method, completely
penetrate the basaltic rocks at about the same depth, and the static




Table 1.--Discharge measurements at selected springs in the Pinetop-Lakeside area

2 4 [See figure 2 for description of location system]
Discharge
Location Name Date Gallons per Remarks

measured minute
(A-8-23)4aac Pinetop Springs 6-19-46 350
2-19-52 265
8- 1-53 240

-54 0 Measured by the Arizona Game and

7-12-71 [ Fish Department,

4- 4-72 50
6-27-72 0
9- 7-72 0

(A-9-22)25dde Adair Spring 2-20-52 630 Probably includes flow from Walnut

Spring, which is three-quarters of

a mile south of Adair Spring.

5-22-52 340
4- 6-72 315
6-28-72 202
7-27-72 147
9~ 7-72 109
10- 4-72 29
11- 1-72 162
(A-9-22)36bbd Big Spring 2-20-52 1, 100
5-22-52 1,030
8- 1-53 1, 060
10-10-54 1, 230
7-13-71 801
4- 4-72 896
6-28-72 1, 060
T-27-72 927
9- 6-72 995
10- 4-72 1,070
11- 1-72 794
(A-9-23)18adb Porter Spring 6-16-52 300
7-13-71 146
4- 4-72 185
6-28-72 187
7-27-72 209
‘9~ 7-72 200
10- 5-72 184
11- 1-72 224
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water levels are about the same (tables 4 and 6), Well (A-8-23)10baa
yields only 15 gal/min, and well (A-8-23)10bad yields about 165 gal/min
(table 4). The difference in well yields probably is the result of local
variations in the degree of fracturing in the basaltic rocks,

Most wells that tap the sedimentary rocks yield less than 50
gal/min of water; however, yields of as much as 250 gal/min have been
reported. Most wells that obtain their water from the sedimentary
rocks tap only the upper 150 to 250 feet of the unit, and larger well
yields probably can be obtained from wells that penetrate deeper into
the sedimentary rocks (table 6).

Quality of Water

The suitability of water for municipal, agricultural, and in-

. dustrial uses in the Pinetop- Lakeside area is dependent on its chem-

ical and bacteriological quality. As a part of this investigation, the
chemical quality of the ground water in the Pinetop- Lakeside aquifer
and the chemical and bacteriological quality of the streamflow were
evaluated. The streamflow is naturally discharged from and may be
recharged to the aquifer., Water samples were collected from wells
that tap the sedimentary and basaltic rocks, from springs that dis-
charge from the basaltic rocks, and from streams that flow over
sedimentary and basaltic rocks.

Chemical quality of ground water.--Ground water in the
Pinetop- Lakeside aquifer is suitable for most uses and contains small
to medium quantities of dissolved solids—mainly calcium, magnesium,
and bicarbonate. Although a calcium magnesium bicarbonate type
water is present in most of the area, sodium and sulfate types are
present in places (pl. 4C).

The chemical quality of water in the basaltic rocks generally
is slightly better than that ofthe water inthe sedimentary rocks. Based
on 18 chemical analyses, the average dissolved-solids concentration
in water from the basaltic rocks is 164 mg/l; based on 13 chemical
analyses, the average dissolved-solids concentration in water from
the sedimentary rocks is 256 mg/1l. In water in the basaltic rocks and
sedimentary rocks hardness as calcium carbonate ranges from about
20 to 200 mg/1 and from about 100 to 300 mg/l, respectively. Water
from well (A-9-22)22dbec, which taps the sedimentary rocks, contains
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643 mg/1 dissolved solids and has a hardness of 560 mg/1l; however,
similarly large concentrations do not occur in the water from other
wells in the area (table 5).

The dissolved-solids concentrations in water in the Pinetop-
Lakeside aquifer increase from the area of recharge in the southeast
to the northwest (pl. 4C). The water from wells near Pinetop contains
about 200 mg/1 dissolved solids; whereas, the water to the northwest
contains about 330 mg/l. This increase in dissolved-solids concentra-
tions probably is a natural phenomenon and not the result of pollution
by man,

Concentrations of iron in water in the Pinetop- Lakeside aqui-
fer are well within the accepted limits of 300 p g/l (micrograms per
litre) established by the U.S. Public Health Service (1962). The iron
concentrations generally range from 0 to 200 pg/l. More than 300 ug/1
of iron was present in only one water sample; the sample was collected
from a storage tank and probably is not representative of water in the
aquifer (table 5). The average fluoride concentration in water from
wells that penetrate the sedimentary and basaltic rocks is 0,23 mg/1,
which is considerably less than the lower limit of 0.9 mg/1 recom-
mended by the U.S. Public Health Service (1962),

Chemical quality of streamflow.--The chemical quality of the
streams that flow over the sedimentary and basaltic rocks is closely
similar to that of the water from the major springs in the area (table 2).
The water is of good chemical quality and is suitable for most uses.
Dissolved-solids concentrations range from about 100 to 142 mg/1, and
no significant deterioration in quality is evident between upstream and
downstream sites.

Streamflow and spring-flow samples were collected for chem-
ical analysis at several sites along Billy, Walnut, Porter, and Show Low
Creeks to determine the chemical constituents present in the water
and, particularly, the amount of organic nitrogen present in the summer
when the potential for pollution is greatest. Organic nitrogen includes
all nitrogenous organic compounds and is present in all surface water
as the result of the inflow of nitrogenous products from the watershed
and the normal biological life of the stream. Generally, the concen-
tration of organic nitrogen in unpolluted water is low, and the concen-
trations of less than 1 mg/1 at the sampling sites indicate that the
streams are healthy (table 2).

R
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Table 2.--Chemical analyses of water from selected springs and streamflow sites in the Pinetop-Lakeside area

[Laboratory analyses by Arizona Department of Health Services; field analyses by U.S. Geological Survey.
Analytical results in milligrams per litre except as indicated)

Field I
Estima- Field Organic specific P
. Date of | fed flow, | tem- | Cal- | Magne- | o . | Blear | g itate | Chloride | Nitrate | Mtrogen Total Dissolved | S°RdUC | piag | Labora- |  Field
Location . in cubic pera- cium sium (Na) bonate (80,) (y (NO.) (N) phosphate solids ance deter- tor dissolved
collection | yoet per | ture | (Ca) | (Mg) & | (HCoy) 4 3" | Kjeldhal | (POy) (micro- | T°°7 | oY | oxvgen
second (°C) method mhos at | ;o nation
25°C)
(A-8-23)4baal 8-23-72 <0.1 11.0 25 12 5 122 g 2 <1 <1 <0.04 142 240 7.1 7.2 7.5
4baa2 8-23-172 < .1 18.0 19 ki 6 90 6 2 <1 <1 < .04 117 175 7.4 7.6 6.5
(A-9-22) 3bba 8-23-72 < .3 23.0 20 10 5 94 7 2 <1 <1 < .04 125 180 8.3 8.1 7.8
10bba 8-23-72 5 23.0 17 i 4 78 8 3 <1 <1 < .04 109 170 9.2 8.6 9.0
l4dda 8-23-72 8 23.0 12 5 3 62 3 10 <1 <1 < .04 <100 110 8.4 8.1 9.4
15acd 8-23-72 5 25.5 14 5 4 72 6 1 <1 <1 < .04 <100 135 8.7 8.2 7.5
23dbc 8-23-72 5 20.5 23 10 K| 116 4 4 <1 <1 < .04 125 200 9.5 9.1 2.0
25cce 8-23-72 < .5 21.0 22 8 6 102 6 1 <1 <1 < .04 125 190 8.4 8.3 8.0
25ddc 8-23-72 < .5 11.0 20 8 & " 98 T 3 <1 <1 < .04 125 210 7.1 7.1 8.4
36bbd 8-23-72 2 13.0 23 9 7 108 6 2 <1 <1 < .04 134 210 7.0 7.5 6.8
(A-9-23)32dbd 8-23-72 < .1 23.0 25 9 T 122 6 1 <1 <1 < .04 134 220 8.4 8.4 7.5

Lg
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Bacteriological quality of water, --Bacteriological quality is
a principal factor that governs the use of water for public and domestic
supplies, In the Pinetop- Lakeside area several public and domestic
water supplies have been polluted by coliform bacteria (Arizona Depart-
ment of Health Services, oral commun., 1971). The pollution generally
occurs at intervals that closely follow the arrival of summer residents
and vacationists, Most of the existing sewage-disposal facilities con-
sist of septic tanks and sewage ponds. During the summer, many of
these facilities become overloaded and inefficient in the treatment of
human waste,

Coliform organisms have long been used as indicators of
sewage pollution. Members of the coliform group may come from soil,
water, and vegetation as well as from feces (Slack and others, 1973,
p. 35). During the period July 1, 1972, to June 30, 1973, samples
were collected for bacteriological analysis from 10 water systems
supplied by ground water in the Pinetop-Lakeside area; the analyses
indicated that all the systems were polluted intermittently by coliform
bacteria (Arizona Department of Health Services, written commun,,
1974). Each system consists of one to six wells that tap the Pinetop-
Lakeside aquifer, and from one to three wells in each system are near
heavily developed areas where many septic tanks or large sewage
ponds are used for sewage treatment. In most places the wells and
the leaching fields for several septic tanks are in the highly fractured
basaltic rocks; one public-supply well is within 50 feet of a septic-tank
leaching field.

The potential for bacteriological pollution of ground water is
greatest in the déveloped areas that are underlain by the fractured
basaltic rocks in which the water table is less than 50 feet below the
land surface (pl. 4B). The water in the basaltic rocks is most suscep-
tible to pollution owing to fracturing and the resultant rapid movement
of water. In such areas, effluent from septic tanks and sewage ponds
seeps easily and quickly into the shallow ground water. Analyses of
water from wells that are completely sealed off from the shallow
ground water by cement plugs that surround the casing to depths of
50 to 100 feet below the land surface do not show coliform bacteria,

The infiltration of sewage effluent probably is the main source
of pollution of the shallow wells that tap the Pinetop- Lakeside aquifer;
however, the infiltration of polluted surface water also could affect the
bacteriological quality of the water in the aquifer. A sampling network
was established along the major drainages and irrigation ditches to
determine the seasonal and upstream-to-downstream variability in
coliform bacteria in surface water; the coliform-sampling sites
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generally were at established streamflow and spring-flow chemical-
quality sampling sites (pl. 4C). Water samples for coliform analysis
were collected when the streamflow was being furnished entirely by
spring discharge, which eliminated the possibility of dilution of the
bacteria by storm runoff. The samples were collected from springs
at the headwaters and at several points along Porter, Billy, Walnut,
and Show Low Creeks,

The water samples were collected by the U. S. Geological
Survey on April 26, May 18, and August 24, 1972, and were analyzed
by the Arizona Department of Health Services (table 3); the samples
collected on April 26 were analyzed for total coliforms, and those
collected on May 18 and August 24 were analyzed for total and fecal
coliforms. Except in the sample collected from the Rainbow Lake
irrigation ditch about 3 miles below the diversion, no total coliforms
were detected in the samples collected on April 26; however, the
samples collected on May 18, shortly after the arrival of some of the
summer residents and vacationists, showed an increase in the counts
of total coliforms at about half the sampling sites. Fecal pollution
was detected at five sites—the tributary to Billy Creek near Pinetop,
Billy Creek above Thompson Creek, Rainbow Lake irrigation ditch
about 1 mile below the diversion, Show Low Creek above Show Low
Lake, and Walnut Creek above Big Springs. The‘‘less than 10’ counts
of fecal and total coliform that were reported at many of the sites in-
dicate that no bacterial growth was detected in a 10-millilitre part of
a 100-millilitre sample (table 3). The streamflow samples collected
on August 24 near the end of the summer vacation season showed sub-
stantial increases in counts of fecal and total coliform bacteria. The
spring-flow samples that were collected on May 18 and August 24
showed no evidence of fecal pollution; however, total coliforms were
reported in the sample collected at Adair Spring on May 18.

The source of fecal coliform in the streamflow during the
summer cannot be definitely established; however, it is recent pollu-
tion by fecal waste from warm-blooded animals. The source may be
livestock waste because all the streams and irrigation ditches flow
through summer pastureland.

ALLUVIAL AQUIFERS

The Quaternary alluvium is a locally important source of
ground water in the channels and flood plains of the Puerco and Little
Colorado Rivers and their major tributaries (pl. 1). In the small
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Table 3.--Coliform-bacteria analyses of water from selected springs and streamfiow sites in the Pinetop- Lakeside area .

[Analyses by the Arizona Department of Health Services. Analytical results in number of coliform colonies per 100 millilitres of water,

Less than 10 (<10} indicates that no coliform-bacteria growth was detected in a 10-millilitre part of a 100-millilitre sample)

Date of

Location X Total coliform Fecal coliform Remarks
collection

(A-8-23)4babl 4-26-72 0 fmemmemem e Billy Creek below Pinetop Fish Hatchery,
5-18-172 <10 <10
8-24-172 0 0

(A-8-23)4bab2 4-26-72 0 [eemereeeceeme e Tributary to RBilly Creek near Pinetop,
5-18-72 850 330
8-24-72 600 40

(A-9-22)10bba 4-26-72 0 |meeemmeemececmmeeceo Show Low Creek below Show Low Lake,
5-18-72 80 <10
8-24-72 8,100 12

(A-9-22)14dcc 4-26-72 (1 D e L ST Billy Creek above Show Low Creek.
5-18-72 40 <10
8-24-72 2,500 32

(A-9-22)14dda 4-26-72 [ I D et e Porter Creek above Show Low Creek,
5-18-72 <10 <10
8-24-72 13,000 48

(A-9-22)15achb 4-26-T72 0 femmemmem e Show Low Creek above Show Low Lake.
5-18-72 70 10
8-24-72 3, 400 16

(A-9-22)21aaa 4-26-72 100 fememmm e e Rainbow Lake irrigation ditch about 3
5-18-72 70 <10 miles below diversion,
8-24-12 3,600 104

(A-9-22)22abc 4-26-72 0 e Rainbow Lake irrigation ditch about 1
5-18-72 40 30 mile below diversion,

(A-9-22)23dbe 4-26-72 0 |eeeeeemmmm Walnut Creek below Rainbow Lake,
5-18-72 <10 <10
8-24-72 800 0

(A-9-22)25daa 4-26-72 0 femeeemeemmmmeeeme o Billy Creek near Springer Mountain,
5-18-72 <10 <10
8-24-72 6,000 0

(A-9-22)36aaa 4-26-72 [ e Adair Spring.
5-18-72 40 <10
8-24-72 0 0

(A-9-22)36bbb 4-26-72 0 |rmmmeeem-- Walnut Creek above Big Springs,
5-18-72 20 10
8-24-72 2, 300 112

(A-9-22)36bbd 4-26-72 0 |ermemmm e em Big Spring.
5-18-72 <10 <10
8-24-72 0 0

(A-9-23)18adb 4-26-72 0 --- Porter Springs,
5-18-72 <10 <10
8-24-72 0 0

(A—9—23)31d;a 4~26-72 O e Billy Creek near Blue Ridge Mountain.
5-18-72 <10 <10

(A-9-23)32dbd 4-26-72 0 it Billy Creek above Thompson Creek.
5-18-72 790 310

—l—s
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developed areas along the Puerco River the water in the underlying
Coconino aquifer is of poorer chemical quality than that of the water in
the alluvium. The unconsolidated alluvium is composed of poorly sorted
sand, silt, gravel, and clay, and the unit generally is not more than
150 feet thick (pl. 1). Although the alluvium yields sufficient quantities
of water for agricultural use in a few areas, most wells furnish only
enough water for domestic or livestock supplies,

An extensive inventory of the domestic and livestock wells
that obtain their water from the alluvium was not made during this
investigation because many are either sand points driven into the upper
part of the alluvium or are dug wells. Well yields and the chemical
quality of the water in the upper part of the alluvium may be signifi-
cantly different from those in the lower part.

The occurrence and availability of ground water in the alluvium
are governed by the thickness and lithology of the unit. The sand and

. gravel deposits near the base of the unit yield considerably more water

to wells than the overlying silt and clay. Where the alluvium is silty,
well yields generally are less than 50 gal/min and are sufficient only
for domestic or livestock supplies. The alluvium yields from about
1, 700 gal/min of water to irrigation wells that tap the gravel deposits
to less than 5 gal/min to livestock wells that tap the silty deposits;
most irrigation and public-supply wells along the Puerco River yield
from 300 to 600 gal/min.

In most places the underlying Moenkopi Formation confines
water in the alluvium. The infiltration of streamflow is the main
source of recharge to the alluvium along the Puerco and Little Colorado
Rivers and their major tributaries. The streams are ephemeral and
recharge occurs only during periods of storm runoff. Water inthe = ™7
alluvium along the Little Colorado River near Holbrook and Joseph City |
is hydraulically connected with water in the underlying Coconino aqui~-
fer, where the Moenkopi Formation is eroded away and the alluvium ___}
is in direct contact with the Coconino (pl. 1). In some places water
levels in wells that tap the Coconino may be several feet above those
in wells that tap the alluvium. The upward leakage of water from the |
Coconino aquifer is discharged into the alluvium and contributes to the |
perennial flow of the Little Colorado River near Joseph City. The i
depth to water in the alluvium generally is from 20 to 40 feet below the |
land surface. o

The chemical quality of water in the alluvium generally is
poor.. The dissolved-solids concentrations range from 594t02,140 mg/1,
and the dominant constituents are sodium, chloride, and bicarbonate;
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hardness as-calcium carbonate ranges from 39 to 465 mg/1 (table 5).
Although the water in the alluvium is classed as marginal to unsuitable
for public and domestic supplies, it is used where water of better
guality cannot be obtained from the Coconino aquifer, mainly in the
northern part of the area along the Puerco River,

WATER USE

In 1972 about 50, 300 acre-feet of water was used in southern
Navajo County, of which about 1, 700 acre-feet was imported ground
water., In 1972 the use of surface water was limited owing to the un-
even areal distribution of perennial streams, the lack of dams to im-
pound floodwater, and the high sediment concentrations in floodwater

~.in many of the large drainages in the northern part of the area. About

i
i

15 percent of the annual water use is supplied by surface water, and

t_the remaining 85 percent is supplied by ground water.

In 1972 about 41, 200 acre-feet of ground water—all pumpage

(
s flgures in this report are rounded to three significant places—was

 withdrawn from the aquifers in southern Navajo County. The Coconino
aquifer furnished about 38, 400 acre-feet of ground water or about 93
percent of the total withdrawal; about 1, 760 acre-feet of water was
withdrawn from the Pinetop- Lakeside aquifer, and about 1, 000 acre-
feet was withdrawn from the alluvium along the major drainages in the
northern part of the area. Of the 38, 400 acre-feet of water withdrawn
from the Coconino aquifer, about 60 percent was used for irrigation;
35 percent for industry; and 5 percent for public, livestock, and

domestic supplies, Water withdrawn from the Pinetop- Lakeside aquifer

is used for public, domestic, and irrigation supplies, and most of the
water from the alluvium is used for irrigation and public supplies.

Surface- Water Diversions

Most streams in southern Navajo County are ephemeral. The
only perennial streams are Show Low Creek above Fools Hollow Lake,
Silver Creek below Silver Springs, parts of the Little Colorado River
below Silver Creek, and the lower reaches of Chevelon and Clear

Creeks (fig. 3).

Several reservoirs have been built on Show Low Creek to
impound water for recreational, agricultural, and industrial uses

[
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(pl. 1). In 1972 the diversions for irrigation from Rainbow Lake, Scott
Reservoir, and Show Low Lake-—combined capacity of 8, 576 acre-feet
(U.S. Geological Survey, 1973, p. 38)—on Show Low Creek and its
tributaries were estimated to be about 2, 300 acre-feet. The diversions
for irrigation from White Mountain Lake (formerly Daggs Reservoir)—
capacity of 10, 045 acre-feet (Arizona Interstate Stream Commission,
1967, p. 39)—on Silver Creek below Silver Springs were estimated to
be about 4, 000 acre-feet,

The only significant surface-water diversions on the Little
Colorado River are near Joseph City and Woodruff. The Joseph City
Irrigation District diverts an estimated 500 to 700 acre-feet of water
per year from the Little Colorado River. The water is diverted directly
from the river and is used only during periods of low flow, when
sediment concentrations are small. The Woodruff Irrigation District
pumps water from the Little Colorado River near Woodruff. Although
the exact amount of water pumped is unknown, it probably was notmore
than 100 acre-feet in 1972,

The amount of surface water diverted for irrigation from
Chevelon and Clear Creeks is believed to be negligible. Small.amounts
of water are diverted for livestock and irrigation uses and for a small
Arizona Game and Fish Department reservoir, which is maintained as
a part of a waterfowl refuge near Winslow. Although an accurate esti-
mate of the amount of water diverted from Clear and Chevelon Creeks
cannot be made, it probably was not more than 300 acre-feet in 1972,

Ground- Water Withdrawal and Its Effects

In southern Navajo County ground-water development is mainly
along the Little Colorado River and Silver Creek. The depth and the
chemical quality of the ground water govern development, especially for
agricultural and industrial uses; development of ground water for public
supplies is not as dependent on the depth to water as it is on the chem-
ical quality. The soil in the valleys along Silver Creek and the Puerco
and the Little Colorado Rivers is suitable for farming, and the pumping
lifts make it economically feasible to use ground water for irrigation
where the water is of suitable chemical quality, The valleys are
attractive to industry because of the available water supply and their
proximity to two railroads.

The main agricultural areas are the Snowflake-Shumway area,
the Hay Hollow area, the Holbrook-Joseph City area, and the Woodruff




34

area; the two main water-using industrial complexes are near Joseph
City and Snowflake (fig. 5). The Pinetop-Lakeside summer resort area
is another place of major ground-water development (fig. 5). Although
the volume of ground water pumped is rather small, the economic re-
turn per unit volume is appreciable.

Snowflake-Shumway and Hay Hollow areas.--In these areas
ground water is obtained directly from the Coconino aquifer by pumping
wells and indirectly by flowing wells and springs that discharge into
Silver Creek near Shumway. In 1953 about 6, 500 acre-feet of water was
pumped from the Coconino aquifer; about 4, 500 acre-feet of the pumpage
was used for irrigation, and about 500 acre-feet was used for public,
domestic, livestock, and industrial supplies (Johnson, 1962, p. 32-33).
In addition, between 1, 200 and 1, 500 acre-feet of water was discharged
by flowing wells near Shumway and Hay Hollow. Most ofthe water from
the flowing wells was diverted for irrigation during the growing season
and was lost as surface flow during the nongrowing season.

The amount of water withdrawn from the Coconino aquifer in-
creased from about 6, 500 acre-feet in 1953 to about 24, 800 acre-feet
in 1972 owing to the growing demands of agriculture, public-supply
systems, and industries. In 1972 about 13, 300 acre-feet of the water
pumped from the Coconino aquifer was used for irrigation in the Snow-
flake-Shumway area; about 1, 100 acre-feet was used for irrigation in
the Hay Hollow area; about 9, 350 acre-feet was used for industry by
the Snowflake Paper and Pulp Mill; and about 1, 000 acre-feet was used
for public, domestic, livestock, recreation, and other industrial purposes.

As a result of the ground-water withdrawal in the Snowflake-
Shumway area, water-level declines of from 5 to 50 feet occurred in a
60-square-mile area from spring 1951 to spring 1973 (fig. 6). The
largest water-level decline is in the Snowflake Paper and Pulp Mill well
field northwest of Taylor. Pumping from irrigationwells near Shumway,
Taylor, and Snowflake has caused declines of from 5 to 30 feet., Water
levels measured at the end of the pumping season may be as much as
30 feet lower than water levels measured the following spring.

Water-level declines range from 10 to 20 feet in the Hay
Hollow area. The extent of the area of decline is not known, but it may
be several square miles, Many wells drilled prior to 1955 flowed at
the surface for several years; however, in 1972 only one well flowed
during the nongrowing season. The depth to water in most wells in the
Hay Hollow area is from 20 to 30 feet greater at the end of the pumping
season than it is the following spring.

SR ——
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According to Peirce and Gerrard (1966), the southern margin
of the halite deposits in the Supai Formation transects the Snowflake-
Shumway area near Taylor and is about 12 miles south of Hay Hollow
(pl. 3A). Although no deterioration in the chemical quality of the water
in the Coconino aquifer has been documented in the Snowflake-Shumway
and Hay Hollow areas, solution of the halite by moving ground water
probably would occur if the deposits were not completely insulated by
the nearly impermeable siltstone beds in the Supai Formation.

Holbrook-Joseph City area.--The flow from many springs
and seeps that formed large marshes was the original means of ground-
water discharge from the Coconino aquifer in the Holbrook-Joseph
City area. These natural discharge points prompted early settlers to
develop the springs and to drill wells; in recent years many deep wells
have been drilled in the area.

In 1946 the Coconino aquifer was supplying about 4, 300 acre-
feet of ground water to flowing and nonflowing wells in the Holbrook-
Joseph City area; the water was used mainly for the irrigation of about
1, 800 acres of farmland (Babcock and Snyder, 1947, p. 8-9). About
3, 700 acre-feet of the water was uncontrolled discharge from flowing
wells, and most of this water was allowed to flow to the Little Colorado
River and was lost during periods when it could not be used for irriga-
tion. Only 600 acre-feet of the water was obtained from pumping wells.
In addition to the water obtained from the flowing and nonflowing wells,
an undetermined amount was discharged from the Coconino aquifer to
the springs and seeps in the marshy areas. The largest spring noted in
1946 was in sec. 35, T, 18 N., R. 19 E.; the estimated flow was 400
gal/min (Babcock and Snyder, 1947, p. 17-18). Many smaller springs
and seeps were noted in the marshy area near Obed Meadow about 2
miles south of Joseph City, and an undetermined amount of this spring
flow was either lost to the atmosphere by evapotranspiration or re-
charged to the alluvium along the Little Colorado River. The amount
of flow from these springs was not estimated or measured.

The amount of water withdrawn from the Coconino aquifer in-
creased from about 4, 300 acre-feet in 1946 to about 11, 500 acre-feet
in 1972, About 7, 750 acre-feet of the water pumped in 1972 was used
for irrigation, about 3, 020 acre-feet was used for the operation of the
Cholla Power Plant east of Joseph City, and about 700 acre-feet was
used for public and domestic supplies. The Cholla Power Plant was
put into operation in 1962 and uses an average of about 3, 500 acre-feet
of ground water per year.




38

As a result of the increase in pumpage, much of the natural
discharge from the springs and flowing wells has ceased, and many
springs and wells flow only in the winter when there is no pumping for
irrigation. From spring 1962 to spring 1971, water levels declined
about 17 feet in the Cholla Power Plant wells (Guyton and Associates,
1971, p. 15). Water levels measured during the pumping season show
declines of 10 to 50 feet at Joseph City and of 10 to 20 feet near Hol-
brook, but water-level measurements made in the spring before the
start of the pumping season indicate that less than 5 feet of decline oc-
curred from 1950 to 1972, Water levels in some wells in the Holbrook-
Joseph City area have shown no decline since about 1950.

In the Holbrook-Joseph City area the chemical quality of the
water in the Coconino aquifer is a greater hinderance to additional
development of ground water than the water-level declines. The chem-
ical quality of the water is marginal for irrigation use in the northern
part of the area, especially north of Joseph City in the N.% secs. 16
and 17, T, 18 N., R. 19 E, Chemical analyses of water from the
Coconino aquifer show a deterioration in the quality of water during
the pumping season (table 5). For example, the water from well
(A-18-19)8ddd contained 3,280 mg/1 dissolved solids in March 1966
and was abandoned as a source of irrigation water. The dissolved-
solids concentration in water from well (A-18-19)16bbc increased
from about 2, 300 to 2, 900 mg/1 during the 1968 pumping season, and
analyses of water from other wells north of Joseph City show a dete-
rioration in guality during the pumping season and from year to year,
The lowering of water levels for extended periods during the pumping
season permits the salty water in the Coconino aquifer to move south-
ward into areas of withdrawal and also permits the salty water in the
lower part of the aquifer to move upward.

Woodruff area.--The Woodruff area is a small farming com-
munity about 10 miles southeast of Holbrook (fig. 5). During the 1972
pumping season, about 720 acre-feet of water was withdrawn from the
Coconino aquifer for irrigation use. The water contains from 600 to
800 mg/1 dissolved solids and is acceptable for most uses. Irrigation
wells generally yield from 500 to 700 gal/min of water, but larger
yields can be obtained. Water-level declines or changes in the chem-
ical quality of water have not been measured in wells that tap the
Coconino aquifer in the Woodruff area,.

Pinetop- ILakeside resort area.--In 1972 about 150 wells ob-
tained water from the Pinetop-Ilakeside aguifer, which is the main
source of ground water in the Pinetop- Lakeside area; most of the
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wells are concentrated in the small part of the area near Pinetop and
Lakeside. In 1971 about 1, 520 acre-feet of ground water was withdrawn
from the aquifer, and in 1972 about 1, 760 acre-feet was withdrawn.

The water is used mainly for public-supply, irrigation, and domestic
purposes.

In the summer water-level declines range from less than 5 feet
to about 75 feet. Water-level declines of more than 20 feet generally
occur only near public-supply or irrigation wells or where the saturated
parts of the aquifer are discontinuous. In areas where the water is used
mainly for domestic supplies seasonal water-level declines generally
are not more than 15 feet; no long-term water-level declines have been
recorded in the area.

Between 80 and 90 percent of the ground water pumped from
the Pinetop-Lakeside aquifer is from the basaltic rocks, and the rest is
from the sedimentary rocks. In addition to the ground water withdrawn
by wells, about 2, 250 acre-feet per year is discharged from the basal-

~ tic rocks by the three major springs— Big, Adair, and Porter Springs.

The spring discharge is collected in reservoirs and is used for irriga-
tion during the summer. In 1972 the combined discharge from wells
and major springs in the Pinetop-Lakeside aquifer was about 4, 000
acre-feet,

Other areas.--A few small areas along the Puerco River and
the Winslow area are the only other places in southern Navajo County
where significant quantities of ground water are used by agricultureor
industry. Only a few scattered irrigation, domestic, and livestock
wells and the small public-supply systems near Show L.ow and Heber
are present in the undeveloped areas in southern Navajo County. In
1972 an estimated 1, 000 acre-feet of water was pumped in the un-
developed areas.

In the Winslow area ground water is obtained from wells that
tap the Coconino aquifer and from a few dug and drilled wells that tap
the alluvium. Winslow obtains about 1, 700 acre-feet of water per year
from a wellfield in Coconino County about 7 miles southwest of Winslow.
An additional 400 acre-feet of water per year is obtained from wells
that tap the Coconino aquifer or the alluvium along the Little Colorado
River; this water is used for irrigation, domestic, and livestock sup-
plies in the Winslow area. The chemical quality of the water in the
Coconino and alluvial aquifers is considered to be fair to marginal for
most uses, and no long-term water-level declines have been measured
in the area.
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Most of the ground water pumped from the alluvium along the
Puerco River is used for irrigation, but a small part is used for public-
supply, livestock, and domestic purposes. The amount of water pumped
probably is not more than 1, 000 acre-feet per year. The chemical
qguality of the water in the alluvium is considered to be fair to marginal
for most uses. Water-level declines have not been measured in the
wells along the Puerco River,

SUMMARY

The main source of water in southern Navajo County is the
ground water in storage in the Coconino aquifer, which underlies the
entire area. About 76 percent of the water supply is from the Coconino
aquifer, about 6 percent is from the Pinetop- Lakeside aquifer and from
the alluvium along the large stream channels and flood plains, about
15 percent is from surface water, and about 3 percent is imported.
The Coconino has the greatest potential for future development of any
of the aquifers in southern Navajo County.

The Coconino aquifer consists of the Coconino Sandstone, the
uppermost part of the underlying Supai Formation, and the overlying
Kaibab Limestone. The Coconino Sandstone is the main water-bearing
unit in the aquifer and yields water to wells in all but two structurally
high areas—along the crest of the Holbrook anticline and near Heber.
Wells in the structurally high areas obtain their water from the silt-
stone and sandstone beds in the uppermost part of the Supai Formation.
In the southern and central parts of the area water in the Coconino
aquifer is unconfined; in the northern and eastern parts of the area
the ground water is under confined conditions and may rise as much
as 500 feet above the top of the aquifer.

The Pinetop-Lakeside aquifer— which includes the sedimen-
tary rocks, rim gravel, and basaltic rocks—is present only in the
southeastern part of the area, and the alluvium is present along the
large stream channels and flood plains in the northern part of the
area; these units overlie the Coconino aquifer. The ground water in
the Pinetop-Lakeside aquifer and that in the alluvium is unconfined.

‘ The depth to water in the Coconino aquifer ranges from more
than'1; 000 feet below the land surface in the nonartesian mountainous
areas near the Mogollon Rim to several feet above the land surface in
the artesian areas along Silver Creek and the Little Colorado River.
The depth to water generally is from 0 to 200 feet below the land
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surface along Silver Creek and the Little Colorado River and increases
with increasing land-surface altitude in all directions away from the
streams., The depth to water in the Pinetop-Lakeside aquifer ranges
from less than 25 feet below the land surface near Rainbow Lake to
more than 600 feet in the northern and eastern parts of the area; the
depth to water in wells that penetrate only the upper part of the aquifer
generally is less than the depth to water in wells that penetrate the
entire sequence of sedimentary and basaltic rocks. The depth to water
in the alluvium along the large stream channels in the northern part of
the area generally is from 20 to 40 feet below the land surface; how-
ever, the depth to water probably is less along the perennial reaches
of the streams. ‘

In southern Navajo County well yields vary considerably—
from a few gallons per minute for domestic and livestock wells to as
much as 2, 800 gal/min for irrigation wells. The largest yields are
from wells that tap the Coconino aquifer, and irrigation and industrial
wells generally yield between 500 and 2, 000 gal/min. Irrigation and
public-supply wells that tap the Pinetop- Lakeside aquifer yield from
20 to 350 gal/min of water. Most wells obtain their water from the
basaltic rocks or from the underlying sedimentary rocks, and only a
few wells tap both units. Although the alluvium yields as much as
1,700 gal/min of water to irrigation wells along the Little Colorado
and Puerco Rivers, most irrigation and public-supply wells that tap
this unit yield from 300 to 600 gal/min. :

In general, the ground water in the southern part of the area
is of good chemical quality and is acceptable for most uses; however,
the water in the northern part of the area is of marginal chemical
quality and that in the northernmost part is unsuitable for most uses.
In the southern part of the area water in the Pinetop-Lakeside and
Coconino aquifers generally contains from about 100 to 350 mg/1 dis-
solved solids—mainly calcium, magnesium, and bicarbonate. The
salinity hazard is medium to high and the sodium hazard is low to
medium for most water from the Coconino aquifer; the water is used
successfully for the irrigation of most crops grown in the southern
part of the area. In the central and northern parts of the area the
dissolved-solids concentrations in water in the Coconino and alluvial
aquifers generally range from about 500 to 10, 000 mg/1; however,
concentrations of as much as 68, 240 mg/1 are present in water in the
Coconino aquifer, The dominant ions in solution in water in the Coco-
nino and alluvial aquifers are sodium, chloride, and bicarbonate. In
the northern part of the area the salinity hazard is high to very high
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and the sodium hazard is medium to very high for the water from the
Coconino aquifer; however, the water is used to irrigate salt-tolerant
crops where the soil drainage is adequate,

Although the water in the Pinetop- Lakeside aquifer is chemi-
cally suitable for public and domestic purposes, several of the supplies
have been polluted periodically by coliform bacteria; however, no evi-
dence of widespread pollution was found during this study., Only analyses
of water from shallow wells that are near septic tanks or sewage ponds
indicate pollution by coliform bacteria, and analyses of water from wells
that are completely sealed off from the shallow ground water donot show
coliform bacteria. If the 1972 sewage-treatment methods are continued,
however, the potential for widespread bacteriological pollution will in-
crease as the population increases.,

In 1972 about 41, 200 acre-feet of ground water was withdrawn
from the aquifers in southern Navajo County. The Coconino aquifer
furnished about 38, 400 acre-feet of ground water or about 93 percent
of the total withdrawal; about 1, 760 acre-feet of water was withdrawn
from the Pinetop- Lakeside aquifer, and about 1, 000 acre-feet was
withdrawn from the alluvium. In addition, about 1, 700 acre-feet of
water per year is imported from a well field in Coconino County for
use by Winslow,

In southern Navajo County water levels fluctuate seasonally in
response to pumping, but in the last 25 years the net change has been
negligible. Although the water levels in several wells that tap the
Coconino aquifer in the Snowflake-Shumway area have declined as much
as 50 feet, the decline generally is between 5 and 30 feet. Water-level
declines near Holbrook, Joseph City, and Woodruff generally are less
than 5 feet, and the decline ranges from 10 to 20 feet near Hay Hollow.
No long-term water-level declines have been measured in wells that
tap the Pinetop-Il.akeside or alluvial aquifers,

The Coconino aquifer is the best potential source for the devel-
opment of additional ground-water supplies in southern Navajo County.
Moderate to large quantities of ground water containing less than 2, 000
mg/1 dissolved solids probably canbe developed in the Coconino aquifer
in about 65 percent of the area; however, the depth to water in about
35 percent of the area is more than 500 feet, which may restrict the
development of the aquifer for some uses. The salty water zone that
underlies the fresh-water zone in the Coconino aquifer near Holbrook
and Joseph City may hinder ground-water development; however,
proper well construction and adequate well spacing will minimize the
possibility of deterioration in the quality of the water,

o
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Table 4.--Records of selected wells in southern Navajo County

Location: See page 8 for description of well-numbering and location system. Use of water: D, domestic; I, irrigation; Ind, industrial; PS, public supply;
Land-surface altitude: Determined from U.S. Geological Survey topographic S, livestock: U, unused.
maps. Well log: T, driller's log of well included in table 6.
First casing perforation: OE, open end; OHB, open hole below. Chemical analyses: T, chemical analysis included in table 5,
Water-bearing strata: Where more than one unit is listed, the unit listed Remarks: FC, field determination of specific conductance, in micromhos
first is the main source of water. per centimetre at 25°C; ST, field determination of specific conductance
Static water level:” R, reported. was measured after water stood in a storage tank for an undetermined
Bail or pump-test data: E, estimated; R, reported. length of time,
: First cas- Land- Static water level Bail or pump-test data
Date
' Reported | ing perfo- surface U Chem-~
Locati °1°’:"d depth ration altitude Water-bearing Feet b Dura- sfe Well | ieat R o
ocation (p e ih of well {feet be- | (feet above strata below Date Rate druw— tion of °t log anml- emar
mon )' {feet) low land mean sea land measured [(gal/min) uowtx; test water ysis
year, . gurface) level) surface ee (hours)
(A-8-22)labb  |-------f--mmomrom e 6, 780 Sedimentary rocks 69 9-16-T1 f---cooofmmmmmn e U |-eemmmform-
(A-8-23)1bed S 1-70 330 140 7,280 Basaltic rocks 115R T-20-T0 | --c-wmn|ommmann [ aadan PS T }------ Pinetop Lakes 1.
ldbe 5-66 363 272' 7,318 Basaltic rocks 137R 5-31-66 220R 10R |-------- PS, 1 T T Ponderosa Water Co. 2,
' 167 7-22-71
2cba 7-64 223 160 1,210 Basaltic rocks 80R 7- -64 200R |------- T2R PS, Ind T T Southwest Forest Industries 2.
3cch - 10-71 353 83 7, 180 Basaltic rocks 11 11- 3-71 50 269 2.50 1 T j-=----- Pinetop Lakes 3; observation well;
FC, 220.
4abd . 6-70 275 | --e--eenn- 7,125 Sedimentary rocks and 65 7-20-71 f-vmmmrm [mecmmme | e o JEN T
basaltic rocks
4baa 1951 500 [--------eo 7,085 Sedimentary rocks and 35R 12- 7-51 f-----om | mmmmee s | oo v |------ T Plugged back from 870 feet.
basaltic rocks 24 11-24-71
4bch 1955 250 210 7,030 Sedimentary rocks 168 7-14-71 26R 2TR | --=m-me- Ps  j------ T Pinetop Water Co. 1.
4bcce 1959 350 200 7,045 Sedimentary rocks 193 T-14-T1 j---cmem ]| mmmmmme | mmeeee e P3s T T Pinetop Water Co. 2; deepened from
250 feet in 1989,
S5abbl 5-49 193 |--r-mmooem 6, 950 Basaltic rocks =000 |c--eseeo| mmmmemmion | e e e U T [~--=--
5abb2 7-54 200 100 6, 950 Basaltic rocks 100R 7- -54 18R |-----m [ e 1 T J------ FC, 280 (ST).
Saca 1954 210 [---emmmame 6, 950 Sedimentary rocks 128 T-12-71 f---wmom | oo mm e I3 R et EEE T
5acd 10-64 272 150 6,970 Sedimentary rocks 130 10- -64 250R |-~----- 24R PsS T T Pinetop Water Co. 4; deepened from
222 feet in 1970.
5ada 7-55 215 55 7, 000 Sedimentary rocks 110R 7- 9-55 100R [-v---mm [mmomemes D, s T |------
134 8-24-71
Sbbb 9-71 220 150 6,930 Basaltic rocks and 94 10-14-71 |-~wwomm|eccoome [ mmaeeaen 1 T |------ FC, 540.
sedimentary rocks
pbda 8-69 312 152 6,925 Sedimentary rocks 100 7-14-71 225R 33R 80R PS T T Pinetop Water Co. 6.
S5dde 4-72 600 [---en-o--a 7,075 Sedimentary rocks 330 4-25-72 45 40 13 Ps T T Arizona Water Co. Pine Lake well;
plugged back from 735 feet.
Bdac  f-o--emoo] cmommeee e 6, 920 Sedimentar_;y rocks 82 T=12~71 feemommm dmmmeee e U |-
Yaca 1956 350 190 7,145 Basaltic(?) rocks 85R 9-17-58 300R |---emmm | mmmmmeem | S R ad Dt White Mountain Country Club 1.
9accl  j------- 185 [------- L 7,150 Basaltic rocks 89R -70 TOR |--wvceee [ =emcm- PS |------ T Arizona Water Co. White Mountain 1.
9acc2 | ------- 185 |----eemeo 7,150 Basaltic rocks 88 T-21-T1 J-wemmem|memmme e | memeeee PS | ------ T Arizona Water Co. White Mountain 2.
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Table 4.--Records of selected wells in southern Navajo County— Continued

Dat First cas-| Land- Static water level Bajl or pump-test data
€ Reported | ing perfo- surface Chem-
Locati cloxtn 4 depth ration altitude Water-bearing Feet Dt Dura-~ Use Well ical
catlon (fn‘ :h of well | (feet be- | (feet above strata below Date Rate P *¥= | tion of of log | anpal- Remarks
on )‘ (feet) low land | mean ses land measured [(gal/min) Iown test water yais
yeer, surface) level) surface {teet) (hours)
(A-8-23)8bab 1957 210 85 7,105 Basaltic(?) rocks 89 10-15-71 350R  |-~----e|mmmmneee I O e ] EEE R E White Mountain Country Club 2;
FC, 155,
10baa 5-72 357 80 7,175 Basaltic rocks 81 5- 9-72 ) R P 1 S Pinetop Lakes 5.
10bad 11-70 385 118 7,190 Basaltic rocks 88R 11-20-70 165R 237R 3.50R| PS, 1 T T Pinetop Lakes 2; observation well,
10bbb 12-71 375 73 7,182 Basaltic rocks 27 12-14-71 145 63 8 1 T T Pinetop Lakes 4.
11labe 8-64 290 [-w-----mee 7,270 Basaltic rocks 100R 8-29-64 350 8 2 1 T T Ponderosa Water Co. 1.
115 T-22-71
11bdb 1-64 292 140 7, 255 Basaltic rocks 80 2- -64 200R | -----on|--~ --=---] PS,1 T T Southwest Forest Industries 1.
llcca 2-64 291 160 7, 280 Basgaltic rocks 121 8- 3-71 50R f-----om|ommmmaen U -] - Southwest Forest Industries;
) observation well,
12aaa 11-70 375 160 7, 350 Basgaltic rocks 180R 11- 2-70 280R 15R 8R Ps T T Ponderosa Water Co, 3.
196 7-22-71
(A-9-21)1bacl  |~=-m-mefmmmmmmean ol 6, 545 Sedimentary rocks 106 5-10-72 |=--v-esfmmmmno e e L R e B
lbac2 1966 580 |---------- 8, 540 Coconino Sandstone 545R B-16-T1 [----moo]|rmmmmme fmmmmmeas I R Summer Pines Well; originally
: drilled to 630 feet.
lbac3d |------- 130 |----m----- 6, 525 Sedimentary rocks 89 5-10-72 [---vooc]ommmmon [cmmmeaes D |-
(A-9-22)4abe 1965 200 135 6, 585 . Sedimentary rocks 164 5-10-72 92R 25R 12R PS T T Ellsworth Heights well,
4caa  |------- 700 600 6, 605 Coconino Sandstone 571 7-21-71 150R 20R 24R PS  |------ T Navapache Hogpital.
4cbd 1956 650 610 6, 600 Coconino Sandstone 579 7-20-71 SRR (I I PSS |------ T
8aab  j------- 755 [---=vm=ren 6, 635 Coconino Sandstone 585R | ~---smemmmo | mmm e e e ea s PS |------ T Pine View well,
9bca 1950 675 [----ememwn 6, 600 Coconino Sandstone 555 10-28-T1 |-w-mmmemmmmmme [ammees [ el EEE T
9cce 1962 680 600 6, 650 Coconino Sandstone 591 7-21-71 50R 1.5R| 24R Ps j------ T Arizona Water Co. Wagon Wheel
well.
9dbe  f------- 670 565 8, 600 Coconino Sandstone 580R  j----------- 206 |------m fommeo-- PSS  j--e--- T Scott's Pine Meadow well.
10cbb 1953 650 600 6,610 Coconino Sandstone | 570 7-20-71 f--o-ome|oommmmm oo Ps  |------ T Show Low Lake Co-op well.
10cch  f---mm-- | e e e mme e 8, 625 Coconino Sandstone 582 9- 1-71 16R  [--~---- v |------ T Observation well.
l4adb }------- 750 j~-----eonn 6, 730 Coconino Sandstone 670R T- =72 |----ume|mmmmmmm femmmeem PS  |------ T Porter Cree-k subdivision well.
l4dad  |------- 725  jem-mmmmm-- 6, 720 Coconino Sandstone 670R 45 [-mmmeme e e PS  f-----e -oe--- FC, 480 (ST).
i5bed 7-71 665 625 6, 680 Coconino Sandstone 612 7-13-71 f--oommo e [ D T T
15ccd  |---v--- 300(?)|-----nuo- 8, 660 Sedimentary rocks 35 - 5 U (ORUNOIRN PSR (E o B L FC, 620.
15dcbl 1953 708 648 6, 640 Coconino Sandstone 595 8- 3-71 100R  |------- fovcunan D |-e---- T
15dcb2 6-72 125 75 6, 640 Sedimentary rocks 50 6-20-72 |----oonommmee i S T |[------
16acd 1959 680 |---------- 6, 660 Coconino Sandstone 605R B L I e R g |- -
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Table 4.--Records of selected wells in southern Navajo County— Continued

(0]°

First cas- Land- Static water level Bail or pump-test data
Date
Reported | ing perfo- surface U Chem-
Locatt °1°ltn'd depth ration altitude Water-bearing Feet D Dura- afe Well ical R
cation (p € eth of well {teet be- | {feet above strata below Date Rate. TAW- | 4ion of © log anal- emarks
mo: )' {feet) low land mean aea land mensgured |{gal/min) ?own test water ysis
year, surface) level) purface (feet) (hours)
(A-9-22)22aac  j-------|-mmmmmm o el 6, 720 Sedimentary rocks 103 9-22-T1 | ool i ceee o PS -] -mee- FC, 360.
22acce 1946 127 f--eeoea 6, 705 Sedimentary rocks 82 9-23-71 | --ecooo| oo oo ) o TN S .
22add | ------- 150 Sedimentary rocks =~ |--eeeoen|ammmme el oaiaa L )3T (RSN, R FC, 370.
22baa 1956 180 f-------o-- 6, 650 Sedimentary rocks 46 10-28-T1 f=r--mmefmmmmece [ cmcaa oo > JN R FC, 560,
22bab 5-61 145 85 6, 670 Sedimentary rocks 60R 5-11-61 12R 0 o f-------- D T T Observation well.
22cda 1946 130 100 6, 715 Sedimentary rocks 60 9-22-T1 [ -emmemo e e D T [-=---- FC, 350.
22dbc 7-64 120 80 6, 710 Sedimentary rocks 64 9-22-71 20R |-------|mcmmeeo o S R T
23bbe 1954 160 f-------eo 6,710 Sedimentary rocks 88 9-14-71 ISR e fmmmmaa s S el B FC, 360.
23bce | ------- 183 103 6, 750 Sedimentary rocks 131 9-23-T1 | eermeocfcmmmmn e | O R e e FC, 380.
23cbal 1856 100 [ ------—--- 6,720 Sedimentary rocks 33 8-25-T1 Jecommmc| o e D T |e-caoo
23cba2 8-69 150 }-----e-o 6, 725 Sedimentary rocks 48 8-25-71 15 60 0.25 b5 SRR (R IR
23¢cbd  |-----u- 125 | ----mmmee- 6,735 Sedimentary rocks 69 7-21-71 25R  jrrmmm--- fommmmeee Ps  |------ T Arizona Water Co. Gardner well.
23cdb 1960 104 80 6, 725 Sedimentary rocks 55 7- 1-71 12,50 15 .50 D jo-meefemeenn
23dac 4-71 101 | -e-meeeee- 6,725 Basaltic rocks 13 9- 2-71 30R {------- jrommmea D T T
23dbc 1964 100 [ ------m--- 8,710 Sedimentary rocks 13 8-26~T1 |--w-cem|oommmnn [ Fommaaan D - |- FC, 600
23dbd 1960 100 | -e-mmroo- 6,725 Basaltic rocks 18 B-26-71 | ----ceefeommmcm oo PS  |------]------ FC, 415.
23dde |------- 42 | ---mmmeee- 6, 725 Basaltic rocks 20R 9- 1-71 f-erommo|-ommee e ae e O e el Rt
24bca  |------- 180 [---------- 6,725 Basaltic rocks 77 9-22-71 1I5R  |-----=- jo--om-n- T |------
24cac 1980 118 65 6, 745 Sedimentary rocks and 53 9-21-71 J----cme|ammmmee [ eal D T |------ FC, 390 (ST).
basaltic rocks
24cbb 1968 112 OHB 3 6,735 Basaltic rocks 49 9-14-T1 TR j---=--- 2 B e FC, 510.
24cch 1966 103 f--------- 6, 720 Basaltic rocks 47 7-21-71 0 |---=-es|mmmmmem Ps  j------ T Arizona Water Co. Peterson well.
24dce 4-70 207 |-e-----e--- 6,810 Sedimentary rocks 82 9-15-71 20R 9.0R 2R D |e-ese |- FC, 460 (ST).
25aca 10-69 164 115 6, 810 Sedimentary rocks 46R 10-25-69 10R  |--=-=-= [==--=n-n D T J------ FC, 470.
. 73 9-15-71 .
25achb 7-170 150 120 6,810 Basaltic rocks and rim 68 9-14-T1 J-rrecnc fmmmmmnn Jaeee oo D fe-meee oo FC, 520.
gravel
25ace  |------- 110 | ---s-oeomn 6,810 Basaltic rocks 68 L e B el ottt RitrE =T N ¢ SR PP JUR .
25acd 7-70 148 108 6,815 Rim gravel and basaltic 58R 7- 4-70 [-------l-memene [mmoa - D |------ T
rocks
25ada [------- 300 100 6,880 Rim gravel and basaltic 187R | ----------- 13 |-=-mren |emmmeem- PS  |-----]eee--- Arizona Water Co. Moonridge well,
rocks 197 7-21-71
25bda 12-68 150 80 6,810 Basaltic rocks 66 10-28-71 25R [------- }ommme 1 T |e=-----
bttt [ I LU, JENY LR PR P———— [I— — P e [OTT —— —_— o




Table 4.--Records of selected wells in southern Navajo County— Continued
First cas- Land- Static water level Bail or pump-test data
Date
Reported | ing perfo- surface U Chem-
Location T::‘:i depth ration altitude Water-bearing Feet D Dura- se Well ical R X
(fn :h of well (feet be- | (feet above strata below Date Rate dr.lw— tion of of log anal- emarks
O:' )’ {feet) low land mean sea land measured [{gal/min) (fown test water ysis
yenr. surface) ‘level) surface *t) | (hours)
(A-9-22)25cad 1950 80 |OHB 60 6, 780 Sedimentary rocks 60R 6- -T2 12R | --=-eme | mmmmas PS f---ece|meeenn Arizona Water Co. Summer Home
well; originally drilled to 160 feet.
25cch 1960 97 OHB 17 6, 760 Basaltic rocks 30 8-25-71 20R | -----mm e P3 T |---=--- Wonderland Acres 2.
25cde 1969 250 | -ereemeaon 6, 755 Basaltic rocks and 84 8-25-71 30R | ----eee e aa s PS T T Wonderland Acres 3.
sedimentary rocks
25cdd 1960 150 OHB 12 6, 760 Basaltic rocks 24 8-25-71 30R | ---mmme e | o S (SRS I
2bdad ' 1964 130 [--m-mee-- 6, 830 Basaltic(?) rocks 70 T=13-71 | ~mmmeoc} e D foeeeeo| el
25ddd 1920 169 OHB 17 6,820 Basaltic rocks 68 8-25-71 [ R el PS T j--e--- Well deepened from 149 feet;
observation well.
26aaa 1932 275 |-----ee-n 6,725 Basaltic rocks and 22 Ge 1-T1 | meoocmat mmmmmec e PS |----eefemomm- FC, 480.
sedimentary(?) rocks
26adal |------- 65 |---e-o—e—- 6, 755 Basaltic rocks DR S I et IETP P [y U, PS |------ T
26ada2 1950 220 20 6, 755 Basaltic rocks and rim(?) 24 9- 2-T1 Jmemmmee|cmeea e U T |--emm-
gravel
26adb 1-70 95 |----ee-e- 6, 740 Basaltic rocks 18 9- 1-71 f--cmmmm e[ mme e D oo memes FC, 500 (ST).
26bbb  f------- 128 [---------- 5, 745 Sedimentary rocks 56 8-26-T1 J----vccjommmmmn | ammeenas L R el B Observation well.
26cab  f------- 120 |--meeeenn- 6, 725 Basaltic rocks and =~ Je--—ceeo| e o el [ D |e-e---f--me-- FC, 780.
sedimentary(?) rocks
26cac 6-71 232 80 6, 730 Basaltic rocks and 32 9-21-71 [ --emomofmommcon o en D T {------ FC, 430.
sedimentary rocks
26cbe 11-72 750 500 6, 720 Coconino Sandstone 626 5- -73 110R TR 32 PS T |------ Arizona Water Co. Larson Road well.
26cdal [------- 260 j--------- 6, 740 Sedimentary rocks 59R -71 125 [ ---emem e eem P |------ T Arizona Water Co. Sandy Forty 1.
26cda2 5-70 300 100 6, 740 Sedimentary rocks 52R 5-15-70 | -------f-mcemmm f o mmees PS T T Arizona Water Co. Sandy Forty 2.
26dcc 1949 215 |e---mmmem- 6,750 Sedimentary rocks 81 9-16-71 50R |-------|-rmoremn S I R FC, 400.
26ded 1971 f----emmme o 6, 755 Sedimentary rocks 63 9-16-T1 J---cmmm oo e D |- e
27ada 1-69 120 80 8, 720 Sedimentary rocks 62 10-28-71 [---m--c|oo-mmmm [ mmmmeen I O R el L E e
35aaa 7-58 100 [----=cee-- 8,720 Sedimentary rocks 8 B-26-T1 f---cc--fmmmmmme Jeeee PS |-----e]mmenan Mountainaire subdivision; FC, 390.
35aac 8-70 150 110 6,730 Sedimentary rocks and 16R B8-14-T0 | -------f-mmmmmae |- is} T |~-----
basaltic rocks
35aba 1960 100 60 6, 750 Sedimentary rocks and 32 9-16-T71 I5R |----oem |- D |---e--}e----- ‘FC, 690.
basaltic rocks
35abe 8-70 100 80 6, 750 Basaltic rocks 34 9-21-71 10R |-------|-------- D T f------ FC, 800.
35abd 8-70 228 80 6,750 Basaltic rocks and 33 9-15-71 kL R el EEEE T D T J------ ¥C, 750.
sedimentary rocks
36cbb 11-64 200 40 6, 745 Sedimentary rocks 32R 12-11-64 80R f-----em |ommeemen u T T Observation well.

IS
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Table 4.--Records of selected wells in southern Navajo County— Continued
First cas- Land- Static water level Bail or pump-test data
Date :
Reported ing perfo- surface U Chem-
. °1°’t“' depth ration altitude Water-bearing Feet b Dura- sfe Well | ical R N
ocation (p € et: of well (feet be- | (feet above strata below Date Rate draw- tion of °t log anal- emarks
month, (feet) low land mean sea land measured [(gal/min) (IOWS test water ysis
year) surface) level) surface ee (hours)
(A-9-22)36cbe 1953 180 | ------moe- 6, 755 Sedimentary rocks 35 -53 159 : J [ D b
50 10-27-171
36cca  |------- 220 jem--emeeen 6, 750 Sedimentary rocks 59 7-21-71 30R |------- | ema- PSS J------ T Arizona Water Co. Woodland Park
well,
36cdd  [e-emmoo | mmmemem e o 6, 790 Sedimentary rocks 82 9-16-T1 |=-ecccofmmmamen | U feremenmemmee
{A-9-23)4dbd 1962 905 700 7,080 Basaltic rocks and 632 9- 2-71 15R {-------|-cmun PS T T Porter Mountain Estates well.
: sedimentary rocks
5dce 10-60 780 500 §, 995 Sedimentary rocks 582 9-15-71 I5R |-—-cocce |cemmacas D T T
22ddb 1961 130 j----ommene 7,170 Basaltic rocks 89R =Bl e e PS  [---e-- T Sky Hi Retreat well.
72 10-27-71
23bdal |------- 150 | ---------- 7, 240 Basaltic rocks 135 L 2 [E TG PEPEVPNEDUNE FR o JNE (U B
23bda2 j------- 250 | -----m-een 7,240 Basaltic rocks 170 L £ T [ Uy [ —— D T |-cemen
31bbd  J--ees-ee e e 6, 880 Basaltic rocks 82 9= 1-T1 foemmmm e feeeeee L R il e
31bceh 1947 125 | -e--omme 6, 880 Basaltic(?) rocks 46 8-25-T1 |ocwcocalcemme o oo PS  |oeemoo e
32cdc 1950 70 50 6, 980 Basaltic rocks 24 8- 3-T1l [-cmoom|mmmmmmm fmee e D |- T Observation well.
32dbe | ------- 236 94 6, 990 Basaltic rocks 80R 8- -69 85R 28R 48R PS T T Pinetop Water Co. 5.
102 7-14-11
32dch 1952 165 80 7, 0600 Basaltic rocks 94 (1155 5 R [P (S . D |eeem-- T
32dcc {------- 200 109 7,015 Basaltic rocks 50R 5-19-55 65R [==---on [--mmemmm U T T Pinetop Water Co. 3,
57.3 9-18-72
32ddd 5-72 180 140 7, 080 Basaltic rocks and rim ki 6- 6-72 (----ome[rrmmmo [ommee o= D T fe---n-
gravel
34aba |------- 418 je--------- 7,175 Basaltic rocks 162 8-25-71 65R 205R 6.50R. 1 T T Deepened from 350 feet,
34abdl 10-62 250 [---------- 17, 180 Basaltic rocks 40 8-25-T1 |------- 20R {-------- D T
34abd2 6-67 355 220 7, 200 Basaltic rocks 71 8-25-T1 [-----oofommocmm oo | S e el Lt FC, 220,
(A-10-19)15bbb 1-67 1,840 69 6, 980 Sedimentary(?) rocks 79 6-13-72 jr----oe|mmcommm fommeee U |--eeee - Tenneco oil test.
(A-10-20)3bbb 9-72 500 390 6, 480 Coconino Sandstone 395R 9~ 6-72 |----con oo [ommem DI |------ |-
4cbb 1967 495 [------e-- 6, 415 Coconino Sandstone 349 6- 8-72 200R [------- [-----e-- DI j------]--=---
8dac 1-72 600 500 6, 454 Coconino Sandstone 3%0 4- 3-T2 fov-mmom | mmemmee e D |- T
12abd 9-71 500 420 6, 400 Coconino Sandstone 408 9-24-T1 (----eeefrommmmn [cmmemeen D [--eeee[ammme-
20aba 1-65 525 450 6, 540 Coconino Sandstone 449 6-15-T72 [---emem|-mmmmee [mmme o PS T |---=-- Pinedale Estates well.
(A-10-21)3caa 5-72 300 200 6, 122 Coconino Sandstone 193 5-11-72 foc-comm fmmmme i e D |- e FC, 475.
3cce 8-68 260 220 6, 160 Coconino Sandstone 199R 8-29-68 [-~-----|-c-mmom |euoaoans PS T T Russo 2.
209 5-10-72
3dbb1l 1963 260 [----ee---- 6,075 Coconino Sandstone 143 5-10-72 |---cccn-|mmmmen |eemeemes 13 T PR P Russo 1; FC, 480 (ST).
P R B ) : Lo : 3
[ s el [ [ : - i




Table 4.--Records of selected wells in southern Navajo County— Continued

Date First cas- Land- Static water level Bail or pump-test date
Reported | ing perfo- surface Chem-
Location pc].(:tne-d depth ration altitude Water-bearing Feet Draw- l?url- U:fe Well ical Remarks
(month of well (feet be~ | (feet above strata below Date Rnte~ down tion of water log anal-
4 {feet) low land mean sea land measured [(gal/min} test ysis
year) surface) 1evel) surface (feet) (hours)
(A-10-21)3dbb2 1966 240 |-------e-- 6, 090 Coconino Sandstone 160R 66 |=-rmmm- - > T O
S5dce 12-60 400 270 6, 280 Coconine Sandstone 285R 1-24-61 135R 13R 8R DI |-----cleemnmn FC, 530.
6dcb 8-71 370 330 8, 280 Coconino Sandstone 300 9-15-71 | ---cmomm|mcmmea o TN [P R
8bba  |------- 365 [-eeene-o-- 6, 255 Coconino Sandstone 284 5-10-72 fowmcooo| oo feemeea o o JNN [PPSR VR FC, 585 (ST).
9dbd 9-71 316 260 6, 238 Coconino Sandstone 255 5-11-72 |reeemee|ccomca [ D L R
10baa 4-69 305 245 6, 175 Coconino Sandstone 243 6-5-72 | omemoomofcmmmoen oo PS T T
l4cac 9-68 435  fe--------- 6, 338 Coconine Sandstone 359 5-10-72 195R | --ccmon|mmmmeaan PS  |-ece-- T
24dde  |------- 450 f---eeemoa- 6, 400 Coconino Sandstone 402 5-11-72 1) B e PS |---e-- T Park Valley subdivision.
(A-10-22)9¢cbd  [------- 500 |--ee--e--- 6, 349 Coconino Sandstone 439 4e 4-72 Jemomcma oo emee o s b R
17abb 1971 80 40 6, 330 Sedimentary rocks 47 5-10-72 | =mcecme|mmeaoce faceeooo U T  |-cce--
18ded 1935 385 fe---em---- 6, 348 Coconino Sandstone 372 4;12-60 ---------------------- U |- |memmn-
20dad  |------- 600  jo---eeoe-- 6, 405 Coconino Sandstone 420R  (----------- 600  |e---e-- |e-me-o-- PSS  [------ T Show Low 4.
22deb  |------- 605  fo-emeoeeo- 6, 530 Coconino Sandstone 548 6-28-72 |cmcmenofmmmmmi e e S fee-ooofocaaon
30aba 5-67 750 550 6, 485 Coconino Sandstone 523 3-27-69 480 27 20 PS T T Show Low 5.
32ach 9-70 575 525 6,515 Coconino Sandstone 512R 9-14-70 L el EEEE TR PSS f------ T Timberline Park well.
32dab  [------- 130 j-------ee- 6, 430 Sedimentary rocks 64 1-11-72 15R f------- 2B0R} D fe---e-feoeoe- FC, 410 (8T),
32ded | ------- 488 |---------- 6, 482 Coconino Sandstone 458R -60 25 ; SN [P [ PS  ocemee |
32dde  |------- 110 |-re-memem 6, 475 Sedimentary rocks 83 5-11-72 |-e-eome oo oo D R R et EEE T FC, 455 (ST).
(A-10-23)12adb 8-64 350 310 6,583 Basaltic rocks 233R I [ . [T (SR P,
1l4cdd 11-63 640 600 6,842 Basaltic rocks 579 11-14-63 10R 0 12 S  f------{------ FC, 460,
16bbb  |------- 375 |e-e--e-e-- 6, 538 Basaltic rocks 309R  [---mmmmeee e e e e I R el EET R
(A-11-18)2¢dd 1964 530 460 6, 540 Coconino Sandstone 460R BT I B e e it D |-
(A-11-19)2dbd | =-----= |=memmmme o 6, 240 Coconino Sandstone 427 6-15-72 [--=mmm fommmeen e [T [ P
llbce 1965 510 510 6, 310 Coconino Sandstone 404 6- 7-72 100R |---mmmm |-omemmee ho 75 QR AR, BIE
13dbd 12-55 465  |---------- 6, 430 Coconino Sandstone 415R 1-23-56  [---eeosfomemom e DS J----e-|--m---
14abb 1922 470 f-----e---- 6, 335 Coconino Sandstone 390R =22 fereeeee e e PSS  |------ T Clay Springs well.
15ded 5-72 430 330 6, 395 Coconino Sandstone 314 5-11-72 Jocmocos |ocmmmae ome oo 1 T |-e--ce
24dda 9-72 500 480 8, 455 Coconino Sandstone 425R 9-22-7T2 locmmme fommemce femeee o D, Ind j------ |-=----
(A-11-20)2aad 1965 560 f-me-emea-- 8,272 Coconino Sandstone 524 47 5-72 Jomcmmom Jemmee e e [T DRSO IS
31dda 9-59 495 450 8,536 Coconino Sandstone 452R -59 22R OR 25R| D,S |------|-eeous
32baa 4-72 450 340 6, 385 Coconino Sandstone 324 5-11-72 f---cmmm Jommoeee [ommeo e I T {------

€S



Table 4.--Records of selected wells in southern Navajo County— Continued

t71

Date First cas- Land- Static water level Bail or pump-test data
- Reported | ing perfo- sux:fnce . Use C.hem-
Location ;:zloertx:zd depth ration altitude Water-bearing Feet Draw- I?ura- of Well ical Remarks
(month of well (feet be- | (feet above strata below Dute Rate. down tion of water log nna'l-
' {feet) low land mean sen land measured |(gal/min) test ysis
year) surface) level) surface (teet) (hours)
{A-11-20)32cba 1942 420 410 6, 455 Coconino Sandstone 405R -42 10R |---cooefommmeeee PS |---w-- T Pinedale well.
(A-11-21)17bac 8-63 390 j---------- 6, 109 Coconino Sandstone 338 8- -63 60R 5R 5R S T T
{A-11-22)8bed 1959 372 Jememmoae 5,819 Coconino Sandstone 80R -59 560  f-ce-eenfoeooooo ) AR (RPN [ —— FC, 460.
81 2-15-72
l0cde | ------- 250 f------o--- 5,995 Moenkopi(?) Formation LD B I et IET TR S R PSS |--mem | mmmeee White Mountain Lake 4.,
l4cca | ------- 200 120 6, 080 Moenkopi{?) Formation 87 5-25-72 [-:3 0 IR SR P3 T T ‘White Mountain Lake 3.
15adb | =cee--n 300 {e-meommean 6, 005 Moenkopi(?) Formation 96 5-25-72 50R | -----os |omemooo- Ps T T White Mountain Lake 1.
15ddd | ------- 185 feceemenoa 6, 103 Moenkopi(?) Formation 114 5-25-72 65R | ----eoe | oo PS T T White Mountain Lake 2.
17bch  [---=c--|mocmmmmmm [ e el 6, 098 Coconino Sandstone 279 4-19-72 | ---ccenommmme s | rmmee e U |-eecam -
‘19bad 12-62 450 410 8, 240 Coconino Sandstone 407 4-19-72 TR OR 8R s T f------ FC, 625.
23baa 1971 650 |eere-amen- 6,138 Coconino Sandstone 314 5-25-72 [----cmclomem o e PSS  feceean|amee- White Mountain Lake 5.
33aaa 12-43 485 448 6, 326 Coconino Sandstone 438 11-22-53 foumomo o oo L =T S S
35dbc 1968 525 |ee--oeon-- 6, 340 Coconino Sandstone 449 9-15-72 50R  |-----on o PS |----e- T
(A-11-23)3bba 2-39 464 Je----eeoao 6,126 Coconino Sandstone, 340R -39 18R {--mmmem lemoeees s T T
Kaibab(?) Limestone, and
Moenkopi(?) Formation
6abb 3-45 357 OHB 285 6, 186 Moenkopi Formation 232 11-20-53 |-----oc oo oo S  Je-meem e FC, 375.
l4cba 5-44 240 oo 6, 376 Moenkopi(?) Formation — |----eooo|oemmawooo ||l _ [T DO DI
19bed 4-41 55 [---------- 6, 107 Basaltic rocks 10R 3= =51 f-emeeem e e D, S T |------ Originally drilled to 100 feet.
31dbb 2-72 360 295 6, 382 Moenkopi(?) Formation 292 9-14-72 42R [------- 15R U T T
32ded 5-40 218  {-c-mmee--- 6, 377 Basaltic rocks 165R 5- ~40 21R  |------- frmmmmaa S A R FC, 125.
(A-12-15)36ddc 6-69 600 OHB 30 6,960 Coconino Sandstone 535 6-13-72 |w-eomoo[mmmmmee [rmmmaeem D, S T T
{(A-12-16)10adb 1967 740 OHB 20 6, 605 Coconino Sandstone 694 6- 5-72 15R  |-=--=--= |---=---- D |e-s--m -
13cce |------- 423 (OHB 412 6, 450 Coconino_Sandstone 397R  |---m-=m-maan BR |---=rem Jomoeoenn h 6 S SRS, S
20dba 3-63 B45  jee-------- 6, 860 Coconino Sandstone T13R 3- -65 T70R 22R 12R PS T T Heber Job Corps well.
24bba 1961 600 [---------- 6, 450 Coconino Sandstone 390R -61 4TR  |------n [-mmm e PSS  [------ T Heber well.
25cad 1965 6805 425 6, 520 Coconino Sandstone 427 11-21-72 40R  f-mmemmm |omeeoooo PSS eeccec foceooo
{(A-12-17)13bdb 1938 560 f-----me--- 6, 390 Coconino Sandstone 515R 6- -T2 f-e-mmem e e o N e L FC, 425,
18ddd 1-67 730 OHB 41 6, 686 Coconino Sandstone 650R 3- 3-11 20R  |------- 6R s T Oil test well; plugged back from
1, 502 feet.
2lbeb | -----=- 700 foee-oeeo-- 6, 570 Coconino Sandstone 550R  |----------- T0R  [------- PSS  Je-e--- T Zane Grey well.
32cad 7-69 740 585 6, 637 Coconino Sandstone 544 10- 2-89 115 22 24 L N it EEE TS Heber Ranger Station well.
32ddc  |------- 600  |---------- 6, 635 Coconino Sandstone 535 6-21-72 87R 3TR J-eeeee-- PSS je----- T Arizona Water Co. Overgaard well.




Table 4.--Records of selected wells in southern Navajo County— Continued

First cas- Land- Static water level Baijl or pump-test data
Date b3
Reported ing perfo- surface U Chem-~
Locati cloxtn-d depth ration altitude Water-bearing Feet D Dura- sfe Well ical R k
on (P © :h of well (feet be- | (feet above strata below Date Rate d"w' tion of °‘ log anal- emarks
mon )’ (feet) low land mean gea land measured |(gal/min)’ (Iowtr; test water yais
year surface) level) surface ee {hours)
(A-12-17)33bdd 1966 600 |-------a-o 8, 565 Coconino Sandstone 486 6-21-72 400R |---mmmm [mmemeaes PS |------ T Arizona Water Co. Pine Meadows
well.
(A-12-18)2cdc | -~=---u 560 j---------- 6, 246 Coconino Sandstone 510R R L R el TR el Rttt
gcce | me----o 6680 610 6, 420 Coconino Sandstone 596R 4- 6-65 TR 1R 8.50R S T j--e---
10ded [------- 500 | --e----oaa 6, 320 Coconino Sandstone 450R  f---mmmmemoo | i e L e L R el ittt
13bad 1948 490 f--soo-oeoe 6, 251 Coconino Sandstone 395 11-23-53 [--ccmon [ommmeen ool T R P
3bace |------- 500 |---------- 6, 380 Coconino Sandstone 450R | ----mmmemmn e o e [0 el EEE R
(A-12-19)4add 12-55 485 [----oeoone 6, 075 Coconino Sandstone 431 B- 5-72 J-commo [emmmon oot s T f------
20bbb 8-64 550 510 8, 240 Coconino Sandstone 495R 8- 64 |--me-em e fooias s T fremeen
(A-12-20)2ddd ~ |------- 235 fo-oeooooo. 5,761 Coconino Sandstone 201 3-27-73 12R |-memmos frommannn s T |e--o--
Tadb  [------- 330 5,915 Coconino Sandstone ) G R et B B S nl EEER
29ddd 1965 540 f---------- 8,217 Coconino Sandstone 485 8- 5-T2 f-eomoor|omeme oo N e e L
34dbe 1-61 530 490 6,212 Coconino Sandstone 484R 7-25-61 7.5R} <5 5 I R bt FC, 410.
484 4- 5-72
(A-12-21)1bbb 1969 350 50 5,614 Coconino Sandstone 56 1-12-72 2,800  {-----o- {-oommeeo ) S R T
2bde 2-45 200 150 5,672 Coconino Sandstone 84R 2- -45 680 30 |-------- I T J|------ FC, 385.
117 3-21-73
2dcd 12-58 250 150 5, 655 Coconino Sandstone 75 12-28-58 §00 13.6 2 1 A R
75 3-21-73
S5acd 3-72 217 193 5, 740 Coconino Sandstone 192 11-22-72  fre-memme e el D T  |------
6aaa 7-59 320 170 5,728 Coconino Sandstone  |-----ceofoeooeaaos 1,600R  [------- |--oomooo L Rt ST
6abal 12-51 240 5, 744 Coconino Sandstone 181 4- -52 382 j-e---em |eeemmeeo U T |------ FC, 451.
8aba2 7-12 320 200 5, 744 Coconino Sandstone 183 3-26-73 [-w----m [-mmmmen feemees 1 T  f-e-- Replacement well,
Sabb 1966 360 210 5, 747 Coconine Sandstone 180 -66 700 |------s |mmem--e O il EEE P FC, 405,
194.2 3-26-73
B8dde  {------- 340 J---e-oo--- 5, 756 Coconino Sandstone 202 2-24-72 580  |e------ femeeoo-- I e [eee- FC, 450.
8cca  |-----es oo o 5,761 Coconino Sandstone 153 11-23-53  |-=--omm |ommemen e I et B
161 3-26-73
12aab 1956 250 150 5, 668 Coconino Sandstone 55 4- 7-60 750 [------- feemeees | S O il T FC, 470.
83 3-21-73
12ddc  |------- 123 |--e-mmee 5, 665 Coconino Sandstone 34 8-24-50 f----eon foemmeen oo I e fommees
43 3-21-73
2labb  f-----o- fommmee e e 5,838 Coconino Sandstone 191 4- 5-72 f----ooe fmemmme oo S fremmme feme--- FC, 450,
22bbe  |-m--me- 210 f---------- 5,792 Coconino Sandstone 142 11-22-53  |-reeoos |mmoemen leae o I T
147 3-26-73

gs



Table 4.--Records of selected wells in southern Navajo County— Continued
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D First cag~ Land- Static water level Bail or pump-test data
ate Reported ing perfo- surface U Chem-
Locat clom-d depth ration altitude Water-bearing Feet b Dura- sfe Well jcal R
ocation (p et:h of well {feet be- | (feet above strata below Date Rate draw- tion of Ot log anal- emarks
mon' ). (feet) low land mean sea land measured |(gal/min) (rOWtr; test water ysis
year surface) level) surface ee {hours)
{A-12-21)24bbe |------- 200 | ~-e-emm-o- 5,706 Coconino Sandstone 57 3-11-69 615 | -----e-]---moo- L S e e FC, 560,
61 2-25-172
29deb  f-mo-emm e e 5, 889 Coconino Sandstone 186 4- 5-T2 | m-meme| mmmemen | ceeo o [T [RPRE, . FC, 510.
(A-12-22)2adb  |------- 410 | -eoomeeean 5,995 Coconino Sandstone 387 2-15-T2 | coomme o} mme o ol S |eeeee- T
4cdd  {------- 260 OHB 20 5, 741 Coconino Sandstone 143 2- 9-T2 | --rmmec| cmmemea fomeea S |----- T
TEdce 5-72 [=cmmomme e 5,743 Coconino Sandstone 115 5-24-T2 | —mmmmoo| cmmmme | e e ) A (PSRRI
18Ecad 2-64 289 100 5, 6917 Coconino Sandstone 62 2-25-T2 | cemmman] e e U T |--cooC
19Badd 9-63 320 90 5,733 Coconino Sandstone 84 2-23-72 1,380 | -----c-|ccceoan- 1 T {eeee-- FC, 220,
19Wecee 7-51 200 |-----mee-- 5, 653 Cbconinn Sandstone Flowing 3- 1-73 11,270 J-cemcwmclemeenanon R el T FC, 470,
24bdd2 j------- s 5,890 Coconino Sandstone 203 10~ 372 | ==---oo| mmmmmee | ame e I R el L FC, 320,
30Eadd [------- |--——msmmm [ mmmmemee 5,727 Coconino Sandstone 58 3-21-73 540 | -----oe]--meeaoo I |- - FC, 330.
30Ebac 1871 450 jo------o-- 5,763 Coconino Sandstone 90R R D U R e [P, I |emmemefocanna
30Ebed |------~ 427 OHB 300 5,773 Coconino Sandstone 84R 2- -46 513 [---e--f-mmmaon U  {---e JER——
g1 5-13-57
30Bdbb |~------ jmemmemmee e 5,778 Coconino Sandstone 94 3-21-73 j---emen] e e I O Rl et FC, 340.
30Wbcb 7-51 235 OHB 200 5, 671 Coconino Sandstone Flowing 6- -51 1,900+ 54 40 ) N R T
Flowing | 3-21-73
31Wbcb 1964 350 50 5, 705 Coconino Sandstone 6 -64 2,640 |--o--oo oo o ) T
7 3-21-73
33bdb 4-64 350 210 5,815 Coconino Sandstone 94 2-23-72 320 f-------femeemaan 1 T |ee--e- FC, 275.
{A-12-23)3ccb 4-42 375 f-----m-eee 5, 942 Coconino Sandstone and 320 11-21-53 ISR [ -=--woe |mmmeeaan S je----- T
Moenkopi Formation
20cch 4-38 240 195 5,955 Coconino(?) Sandstone 220 11-21-53 20R [-------femmo-- I el e FC, 240.
(A-13-15)14dca 10-71 1, 100 OHB 20 6,830 Supai Formation and 910R 10- -71 4R |-----emfeeeemane D, S T [------
Coconino Sandstone
(A-13-16)34bdb2 1968 875 |--meeee- 6, 560 Coconino Sandstone T40R L B e il EES LS e
(A-13-1T7)5caa 3-64 843 803 6, 377 Coconino Sandstone 794 3-15-64 28R 15R T s T T
(A-13-18)2daa 6-46 492 452 5,975 Coconino Sandstone 442 6-29-46 10R | -omcmem femee - S
3bba 1971 600 |-v---omeo 6, 025 Coconino Sandstone 500 9-21-72  fm--memm e e I R it
20bcd 1963 625 565 6,212 Coconino Sandstone 555R L R I e e R D |- |- FC, 375.
28bag f----==- 452  |-meemmeee- 6, 245 Coconino Sandstone 412R | ---mmmmme e e [ e I e e
(A-13-19)18cce |--~---= 500 j---e------ 6, 042 Coconino Sandstone 424 2- 5-55 | ----eoofemmee e I e et
27ca8 |~------ 515 [~~emomenno 6, 060 Coconino Sandstone 463 12-24-63 j------c]=-emman fommae S R et EEEEE
27cde 1961 560 500 6, 085 Coconino Sandstone 491 6-23-72 S0R | ------- [--oomaan PS  j------ T
[ ’,W Ll o . [ ) [ [ O R —_— j




Table 4.--Records of selected wells in southern Navajo County— Continued

D First cas- Land- Static water level Bail or pump-test data
ate -
com Reported | ing perfo- surface U Chem-
g depth ration altitude Water-bearing Feet Dura- se Well ical
Location pleted of well (feet be- | {feet above strata below Date Rate Draw- tion of of log anal- Remarks
(month, . down . water
ear) (feet) low land mean sea land measured |(gal/min) ‘ test ysis
¥ gurface) level) surface feet) {hours)
(A-13-19)36bdb | ------- 439 | ---------- 6, 005 Coconino Sandstone 396R | ---mememn 18R | ~=v--mm | mmmeee e D, s T [------
(A-13-20)3dda 3-52 3,140 | ----meeean 5,972 Coconino Sandstone 545R 3~ =B2 | -e-mmmel e oo m LS R el Ikt Aztec 1 oil test.
4cdb | ------- 485 | ~--e------ 5,932 Coconino Sandstone Lk ) A B el e e 8§ |----e|------
13ddd 9-56 609 485 5, 790 Coconino Sandstone 260R 9-10-56 | -emoeoa] cmc | me e U |- - Southwest test hole 5; observation
290 7-14-72 well.
17edb | ------- 516 | ---------- 5, 985 Coconino Sandstone LY ) A e il I B D je--e-ef-o-----
29ced |- 525 445 6, 005 Coconino Sandstone 433 6-23-72 | wmmmmom | mmmmme | ot PS T T
(A-13-21)8dbb [ -~---ou | mmme o el 5, 681 Coconino Sandstone 190 9-21-T2 | mmommmo | o e S |---eme| - FC, 530 (ST).
10cda 9-56 416 267 5,832 Coconino Sandstone: 123 6- B-64 f------c]o-eomen oo S T T Southwest test hole 6.
131 4- 5-72
10dcb 1966 350 200 5, 826 Coconino Sandstone 128 2-23-12 1,200 | ~-----m[-mmmmmm- I R et ittt FC, 520,
llcdb 1871 300 100 5, 595 Coconino Sandstone 98 2-23-72 | 1,450 |[----e--jmonmomaon | S el F‘C,", 480.
13dddl |------- 285 | ----e----- 5, 604 Coconino Sandstone 65R 8- -43 900R BR [-------- U -] mm---
13ddd2 11-61 300 220 5, 604 Coconino Sandstone 71 11-16-61 580 | ---m-me|memeemm I T |------ Replacement well.
9 2-23-72
14cbdl 6-44 160 OHB 95 5, 597 Coconino Sandstone 67 4-23-52 600R 30R {---r---- U T |------
14chd2 |----oeo| cmmmmmmme e 5, 605 Coconino Sandstone 85 41586 | ~----=c| ~ecemecfomnmean ) N R et it Replacement well; observation well,
15add | ------- 120 | --ere-enes 5, 608 Coconino Sandstone 86 6-10-58 § ------n| mmmmme e e I R Il
. 118 4-16-63
16ddc |------- 135 | ~--emmome 5, 627 Coconino Sandstone 94 6-10-58 | -cceveof cmrme fee e S Jo-e---]------
- 97 9-14-72
18ddd [ ------- 250 [ mmomemmeno 5, 741 Coconino Sandstone 209 1= 585 | --mooo] oo [ e S |eemme -
23c¢cbel {------~ 252 235 5,610 Coconino Sandstone 45 8- -44 1, 100R 18R |-=--w---~ U T |------
87 3-21-73
23¢che2 [~----a- mmmemmm ] e en 5, 614 Coconino Sandstone 92 3-21-73 690 | -ecccom ] ccmmaoas ) S [P T
24cch 5-51 328 | --v--e---- 5, 618 Coconino Sandstone 60 4-24-52 550 | -----e-|---emmn- 1 T ------ FC, 686; observation well.
90 2- 7-72
25bab 9-71 310 230 5, 600 Coconino Sandstone 70 3- 7-12 1,000 | ---e--efovnmannn 1 T |------ ¥C, 710,
25beb | ------- 200 | -----eoe-- 5, 600 Coconino Sandstone el T 340 [ ---mmmn | ememaaan f G S, T
26aab  |------- 300 | -------na- 5, 665 Coconino Sandstone 118 9-14-50 | e--o---fommmmem | i PS  |------ T Snowflake 1 well.
26adbl 12-68 400 304 5, 686 Coconino Sandstone 147 1-14-89 960 26 30.50 U T |------ Snowflake 2 well.
26adb2 6-72 440 380 5, 685 Coconino Sandstone 154 6- 9-72 | -------| = e - PS f------ T Snowflake 3 well; replacement well
for 2.
29bbb 8-60 700 312 5,735 Coconino Sandstone =~ [---~----]| ~e--o-oooo 1,200R | -------|-~---~--- Ind |------|------ Southwest 1.
29bbc 6-56 700 | --mmmmmen 5,724 Coconino Sandstone 177R 6-10-58 | -------| ~--cmmo e U T T Southwest test hole 2.

LS



88

Table 4.--Records of selected wells in southern Navajo County— Continued

First cas- Land- Static water level Bail or pump-test data “
Date
Reported ing perfo- surface U Chem-
Locati clortn-d depth ration altitude Water-bearing Feet D Dura- sfe Well ical R "
ocation (P € eh of well (feet be- | (feet above strata below Date Rate TAW- | tion of ot log anal- emarks
month, {feet) low land mean sea land mesasured |{(gal/min) &owr; test water ysis
year) surface) level) surface eet {hours)
(A-13-21)29bda 6-56 726 272 5,727 Coconino Sandstone 173R 6-18-56 | -----e-formmeon | memeoan U femeeem oot Southwest test hole 1.
29bdd 1-61 744 310 5,736 Coconino Sandstone ~  |-----eoo oo 1,350R | --~~-=m |oemeam Ind [------]------ Southwest 2,
29dce 3-61 705 309 5,734 Coconino Sandstone ~  |---cweoo|cemnoaooao LTIOR | -vcmooe jomeememe Ind j------]------ Southwest 3.
29dda 8-56 871 548 5, 740 Coconino Sandstone 183 6-10-58 [----co-|emrmmm [ U j----- T Southwest test hole 3; observation
well.
32cch 1945 300 [-----e---- 5,723 Coconino Sandstone 132R -45 670 |----mem [mmmmmm o I - T Well deepened from 212 feet;
. 185 2-24-72 FC, 470,
33aba 3-64 666 209 5, 656 Coconino Sandstone [ --e-eooa{oooooioo 1, T00R {-----=n J-m-moamt Ind |[-------=---- Southwest 5.
33bba 5-81 694 310 5, 144 Coconino Sandstone  fe---ooo- e o 1,420R |-=----- |~emmeaann Ind |----e-j------ Southwest 4.
34add 4-65 300 f---------- 5, 685 Coconino Sandstone 125 4 -B5 [--ommme | memeen e 1 b R DO
34cced 3-49 162 - 5,872 Coconino Sandstone and B85R 8- <49 foeeemce s o 1 T T
Kaibab(?) Limestone 130 3- 8-72
34dec2 2-46 254 | -----ee--- 5, 658 Coconino Sandstone 99 12- 4-64 435 |---c--n femomoeo I T {------ Observation well.
36bbb 1954 332 232 5,600 Coconino Sandstone 44 4 880 | oom oo fmmmmn foio O O I
. 72 4- 5-T2
(A-13-22)3bba | ------- 440 OHB 20 5,797 Coconino Sandstone 375 10-23-53 | ---—-o-|mommmme s I B L
{A-13-22)10cca 1931 280 OHB 15 5,721 Coconino Sandstone and 240R [ b B e B e LT —" DS [--~--- T
Moenkopi(?) Formation
19bbb 1960 255 [---e--mo-- 5,602 Coconino Sandstone 80 1-13-72 |-vmemem | oo [ e D feeee-e |- FC, 920.
28bde | -------] ~--- mmmmm | mmmmmm e 5, 697 Coconinoc Sandstone 148 2-15-72 |------- |ommmmmm |em e 8  je-ee-m|eoees
30bced 1960 300 166 5, 654 Coconino Sandstone 91 4- 8-60 880 |------- |-eemme-o ) N B I et FC, 240; observation well.
109 3-21-73
{(A-13-23)9ach2 | ------- 200 |---------- 5, 652 Moenkopi(?) Formation 83 9-14-72 Jo-moome oo [omemmeee S  fe---ee---o--
1ldab | ------- 350 fo--------- 5, 802 Coconino Sandstone L S B e R R 5 T j------
23dab 11-51 405 J---------- 5,918 Coconino Sandstone 293 11- =53 |==--cmm | mommeee | I R el e
(A-14-16)8dcb | ------- 984 |-----oem-- 6, 205 Coconino Sandstone and 682 6-14-66 j----w-- |---moon e D |------ T
Supai({?) Formation
9dbb | ------- 1,038 |---------- 6, 205 Coconino Sandstone and BOOR  |=--mmommomfmmmcme s o e PS  |------ T
Supzi(?) Formation
34bcb 1971 960 |---------- 8, 425 Coconino Sandstone and 900 5 (S [SPPUUORS, [ S fe--eee T
Supai(?) Formation
(A-14-17)18bbb 11-68 800 710 6,070 Coconino Sandstone 607 6-20-72 f-------[--cceue |-mere-- PS T T
(A-14-18)5adc 1947 550 [-----c---- 5, 881 Coconino Sandstone 530R  j-----mmeme e e e oo S je--e-- T
(A-14-18)7Tcce | =mmmmnm P'T:1) S 5, 841 Coconino Sandstone 108 10-17-92 [-ocmmee oo o U T |eeee-
23ach | ------- 440 5,894 Coconino Sandstone 400R  |------ecmem e | e e e I e L

— e RS




Table 4,--Records of selected wells in southern Navajo County— Continued

Date First cas- Land- Static water level Bail or pump-test data
com Reported ing perfo- gurface - v Chem-
- depth ration altitude Water-bearing Feet Dura- 5 | well | ical
Location (:::: of well {feet be- | (feet above strata below Date Rate I:jraw— tion of of log anal- Remarks
ear) ' (feet) low land mean sea land measured [{gal/min), (‘own test water ysis
Y surface) level) surface . eet) {hours)
(A-14-19)30aaa 1952 475 |----me--- 5,877 Coconino Sandstone 413 10-17-72 | =-ommon [occmmon focmcamae [ I (SRR NS
(A-14-20)30caa  |------- 400 [------eneo 5,831 Coconino Sandstone 370 9-21-72 [~o-mmeo|mmmmen e D,8 |------ T
33daa  [-----eo oo e 6, 005 Coconino Sandstone 533 11- =53 J--coommfmmm e e U |------ T
36aaa [------- 412 |e---mmen-- 5, 831 Coconino Sandstone 386 T-14-T2 |~-ommrofommmmem oo R e
(A-14-21)19bba  [~--w-u- 447  Je---eoo--- 5, 797 Coconino Sandstone B A e et EE TR PR S T |------
24ada  [------- 240 OHB 33 5,535 Coconino Sandstone 198 12-14-T71 | --=cmmo | mmemae [ oomeem I I G
27ddd 6-72 350 310 5,710 Coconino Sandstone 282 - 9-T2 |-wcmccmefmmemcce [emmmaman [T (PSP R
3bada 12-70 370 |-----eome- 5, 670 Coconino Sandstone 235R T~ ~71 100 f----oem | S f-mmeme]eeeee- FC, 270.
(A-14-22)6bdd | ----mom {mommem e |t 5, 507 Coconino Sandstone 230 11-23-71 |romoamo oo | ST (SO (U
Tbde  |------- A R 5, 535 Coconino Sandstone 213 12-14-71 f---mmomfmomomee Jommee S T f------
13cbe 1971 420 j-------e-- 5, 697 Coconino Sandstone and 394 9- 6-72 |------oommcme [emmee e S  fe-r-e-leem--- FC, 1,000 (ST).
Moenkopi(?) Formation
(A-14-23)2bda 9-51 525 425 5, 398 Coconinc Sandstone 47 10-16-51 1,100 16 j-------- 1 A
55 3-22-72
2chbe 2-38 325 280 5, 390 Coconino Sandstone 22 12- =50 j--mommo feeome e S T |------
46 3-22-72
8dcb 1972 410 5, 605 Coconino Sandstone 289 10- 3-72 |----cocfocmmonn fomenaem D |eremeofeeeen
9abb  |---eeeo [cmem e - 5, 533 Coconino Sandstone and 130 4- 5-T2 |-=mmemom [ oo e S j--e-e-e-em-- FC, 3,000 (ST).
Moenkopi(?) Formation
19ded  |--eeee- 365 [-----e--e- 5,630 Coconino Sandstone and 273 10-25-53 [---c-ccfmoemmn fomemmma I R FC, 2,680.
Moenkopi(?) Formation
32ccd 5-40 340 OHB 304 5, 725 Coconino Sandstone and 283 10-25-53 21R |------= J---mmm - s T J------ FC, 1,480,
Moenkopi(?) Formation
(A-15-15)12bbe  |-===m== Jommmmccan fomcaaeaan 5,918 Coconino Sandstone 718 124 2-66 |------- frcmmmmn fommeeeo s |f------ T
(A-15-16)6daa 10-72 833 |----m----- 5, 845 Coconino Sandstone and 690R 10-17-72 9R [------m fmemee e D, s T |------
Supai Formation
15dde  {------- 800  [---w------ 5,912 Coconino Sandstone and 732 6-14-66 [-w---ooo oo oo DS |------ T
Supai Formation
35aac 1948 915 - 5, 975 Coconino Sandstone and 662 10-17-72 Je-ooomm fommemmn frmeeo o S |e----- T
Supai Formation
(A-15-17)31dce  |--w=-m-= [mmcommnan 5,917 Coconino Sandstone 550 6-20-72 |---w--m [-mmmemn [mommeemm PS  |----em -
34dac  [------- 647 |ee---o-ean 5,901 Coconino Sandstone 576 2- T=55 fm--momm | memmmen femeemeee D, S T |------
{A-15-18)19aaa 12-43 940 |OHBT745 6, 115 Supai Formation 839 5-11-73 |-=emcom oo [ L R el Rt Oil test; originally drilled to
3, 850 feet.
(A-15-19)21ab  f------- 1,986 [------c-n 5,972 Coconino{?) Sandstone 6T9R  |--------m-o|mmmo oo oo L e il Hopi 1 oil test.
{A-15-20)19dda [------- 639 |---------- 5,802 Coconino Sandstone B00R |~--remecmce e e e S femmmemfmmmemn FC, 2,100.
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Table 4.--Records of selected wells in southern Navajo County— Continued

0%

Dat First cas- Land- Static water level Bail or pump-test data
ate Reported ing perfo- surface U Chem-
Locati t:lom-d depth ration altitude Water-bearing Feet D Dura- 5: Well | jcal R
ocation (p eteh of well (feet be- | (feet above strata below Date Rate drnw- ‘tion of Ot log anal- emarks
month, {feet) low land '| mean gea land measured [(gal/min) (IOW:'I test water ysis
year) surface) level) surface eet) {hours)
(A-15-21)2aa¢  f--~=r-m|ermmmmmmm | mmmmmm o 5, 344 Coconino Sandstone 200 11-22-T1 Joomommofomomce | e R T FC, 610.
8dde  j------- 400 [ e-ce-eea- 5, 504 Coconino Sandstone 351 11-22-7T1 [--mmmme[mocceen [ oo U [--aae- T
2ldae  f---r--m e [ meee el 5, 651 Coconino Sandstone 401 11-22-T1 |---emem [ mmmmme e [ mmeeae s I R
32ach  |------- 430 OHB 8 5,653 Coconino Sandstone and 361 11-22-71 | ememme e oo < P, T
Moenkopi(?) Formation
36beb  [------- 340 OHB 46 5,538 Coconino Sandstone 267 11-22-71 12R f-----oo | oo S feecee- T
(A-15-22)2cdd  [------- 350 OHB 300 5, 287 Coconino Sandstone 102 3-21-72 |~--mmom | mmmmmme e S T |~e-ee- FC, 980.
d
{A-15-22)10dba 8-71 300 180 5, 358 Coconino Sandstone 175 11-23-71 | -ceomoom fmmmmmee f oo S T T
32dda f-------|---mmemem [ cmee oo 5, 401 Coconino Sandstone 136 11-23-T1 | ----mmm | mmommme fomee oo I ] e
34abe  f----emm | mmmm i me e 5, 427 Coconino Sandstone 159 11-23-T1 [eve-vooom|mmmomee | mmmee s I R b
36ach  (---ecem fommmmmm e e 5, 467 Coconino Sandstone 174 3222472 Jo-eemma o e een S  fe-----femme--
(A-15-23)3bbb 1956 270 OE 270 5,275 Coconino Sandstone Flowing | 12-22-71 Je-eeoonfoooa {0 1,8 feceea- T
l4bda |------- <100 |---------- 5,294 Moenkopi Formation 35 3-20-72 |-~cmmmm oo feeeea oo U oeceme|mmmaas
17dab  |------- 300 |--e--me--- 5, 336 Coconino Sandstone 44 3-20-72 |-ccoeec oa e [ S, T
22abb 1966 432 [---e-e---- 5,374 Coconino Sandstone 61 3-20-72 |--cocmmfommmee ol I B R e FC, 850 (ST).
26bdd 3-52 530 OHB 316 5, 328 Coconino Sandstone Flowing 3-20-72 K I R R ) 1 T |------ FC, 630.
26cbal [~------ 482 OHB 344 5, 328 Coconino Sandstone 6 8-23-50 |-------|-mmeeem fremea e 1 T J~=eem-
19 3-21-72
26cba2 [------- 500 [---------- 5,331 Coconino Sandstone Flowing 8- =50 |-----e-|ememmen [ meeees D {emeem e
26cde }------- 482 ‘OHB 344 5, 355 Coconino Sandstone 21 3-20-72 [-------j--emmrm fmmmenaan | N O attll TR
27ddb 5-52 600 300 5, 335 Coconino Sandstone and 20 7-31-53 {1,100 j-------[-----~-- I T T Observation well,
Kaibab Limestone 17 3-21-72
28dee |------- 425 |OHB280 5, 352 Coconino Sandstone and 8 8-23-50 740  |==----m | ommemmem | O e il TR ¥C, 530; observation well.
Kaibab Limestone 30 3-20-72
28ddd  [------- 297 280 5, 340 Coconino Sandstone and 3 8-31-50 f-v-wemo oo o D T }------
Kaibab Limestone
34aad {------- 430 363 5, 352 Coconino Sandstone and 5 8-23-50 TB0R [------- j-mmem- 1 T T
Kaibab Limestone 30 3-20-72
34bad 1072 Jowmrommmn s 5, 368 Coconino Sandstone and 48 3-20-73 |--c-eec|ommmemn | | N i EEtt
Kaibab Limestone
34dcc 1-39 385 OHB 280 5, 372 Coconino Sandstone 14R 1- -39 720 65  f-----e-- 1 T [------ FC, 550.
35¢db 10-72 460 300 5, 388 Coconino Sandstone 56 3-20-73 f-vc-rem|mmmmem o ) S B R al ittt
+{A-16-15)25bbe  [-e--e-- |-mmmmmmmm e 5,498 Coconino Sandstone 388 9-20-T72 J-w-momo oo [ oo S leemmemfeee--
13dab 6-64 705 |--ecemaa-- 5, 608 Coconino Sandstone 574 8-16-66 43 [------e 87 Ind J------]ac-m-un
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Table 4.-~Records of selected wells in southern Navajo County— Continued
First cas- Land- Static water level Bail or pump-test data
Date .
Reported | ing perfo- surface U Chem-
Locati clmtn'd depth ration altitude Water-bearing Feet D Dura- sfe Well | ical R X
° on (p € eth of well {feet be- | (feet above strata below Date Rate drnw- tion of © log anal- emarks
roon )' (feet) low land mean sea land measured [{gal/min) (fown test water ysis
year, surface) level) surface eet) {houra)
(A-16-15)23ada  |----meno|cmememon [ cmmma o 5, 681 Coconino Sandstone | ---emeeof oo | LC R R R FC, 530.
(A-16-16)2Scab 5-48 570 OHB 13 5, 538 Coconino Sandstone 473 9-19-72 | -emmome fomcomee | meeeea - T
(A-16-17)8cab 3-50 615 | OHB 13 5, 608 Coconino Sandstone 560 3o 450 |-emmeoo oo oL s T T
lldce 8-49 550 OHB 20 5, 535 Coconino Sandstone 480R B- 49 | ceeme oo D,S |---oun T
27bca 1958 815 OHB 20 5,739 Coconino Sandstone and g62 10-17-72 I0R |--vcmmm fmmmmmaoa 8 T T
Supai Formation
(A-16-18)2bdd  |=-=----|-ocomao |eioooo 5, 460 Coconino Sandstone =~ | -cceeeon] mmmmmme e e [l S eeee- T .
9acdl 1959 f------mo- OHB 40 5,675 Coconino(?) Sandstone and 608 9-27-T2 j-memmme oo oo o S |-em--- T
Supai Formation
28dchb 1968 750 OHB 20 5, 754 Coconino(?) Sandstone and 670R 7-31-69 [w--btomc [eccaman oo S focoe-- T
Supai Formation
(A-16-19)4bbc  |-----ux 328 |----eenean 5, 340 Coconino Sandstone  |-----ooo | commmmoo o [ emmmean | e e S T T
3Bcbe  [-----a- 800 {---------- 5, 695 Coconino Sandstone and 610 5= 8-68 |~cc--on|omeme | L6 S T
"Supai Formation
(A-16-20)5adc 7-59 4,003 |---------- 5, 450 Coconino(?) Sandstone 355R Te B9 oo e [ U [-mmrme | mmeemn Pan American Petroleum oil test,
14ddd  f------- 480  f-w--oooooo 5, 530 Moenkopi(?) Formation and | 445 [ Y1 T SRR, PR S — [ (R (-
Coconino Sandstone
16bac f------- 450  J-e-------- 5,435 Coconino Sandstone 355 Te22-T0 |-coomom frmmme e e S T T
28bdb  |------- 470 j---ece-ene- 5, 525 Coconino Sandstone 438 2- 8-56 |-------|------s jmmmmemn S I el BT
(A-16-21)laca  [---—--= Jommmeme Jomem oo 5, 150 Coconino Sandstone 36 b e b R e B | N
16ddd  |------- jocemceaos e 5, 340 Coconino Sandstone 222 11-22-71 f-wcoome fmmmmmmn fomme o S5  fe-----f------
17abd [------- 365  |eme------- 5, 405 Coconino Sandstone 301 5-10-72 Jr-memom fommme o ommee o L R el EE T
3labb  f-----em e | 5, 425 Coconine Sandstone 304 6-11-58 |e--econfommmon oo S e  EE R
33ddd 10-59 362 OHB 100 5, 456 Coconino Sandstone 319 10-14-72 22R 0 0.5R S T |[------ FC, 700,
(A-16-22)9bdd  |-----e- o [ ieeea 5,205 Coconino Sandstone 71 2-23-72 975 {----e-n feemmmo—- LS fe-----f-m---- FC, 2,450.
10adb 1972 221 180 5, 290 Coconino Sandstone 166 9-12-72 |-memmom Jommm emem oo D T |------
lldaal 1971 470 240 5, 360 Coconino Sandstone 223 2-23-72 T50R |~=--nme [-ocmmene ) B R atandll EEE T
11daa2 1971 275 235 5, 360 Coconino Sandstone 220R R B R e D e e
l4adb 8-72 309 269 5, 400 Coconino Sandstone 273 9-12-72 [--momme foommmen oo D o[- T
17bca 10-70 140 jre-m----n- 5,175 Coconino Sandstone 47 2-14-72 510 22 3 | B B e R FC, 1,100,
17bda 1362 400  jr-------e- 5,150 Coconino Sandstone 43 2-14-72 510  je----en |m-m----- N il bt FC, 1, 350.
17ced 1962 450  |---------- 5, 180 Coconino Sandstone 55 9-24-64 750 |--emmem |-omo-- I |- T
17cdc 7-72 i60 OHB 20 5,175 Coconino Sandstone 59 10- 4-72 150E |~~---um |----moo- I T fj------
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Table 4.-~Records of selected wells in southern Navajo County— Continued

29

Dat First cas- Land- Static water level Bail or pump-test data
ate Reported | ing perfo-| asurface Use Chem-
Locatt ::10m—d depth ration altitude Water-bearing Feet b Dura- p Well ical R X
©cation (p etih of well (feet be~ | {feet above strata below Date Rate draw- tion of ot log anal- emarks
mon )~ (feet) low land mesan ses land measured [(gal/min) (fowtn test water yois
year surface) level) surface eet) (hours)
(A-16-22)18aad 1968 100 50 5,170 Coconino Sandstone 47R Y- J0 [ IR I 1 T ecmoen
25¢de  fmemmmme b el 5, 254 Coconino Sandstone and 55 3-21-T2 f-cwmwo oo e R i RRE T FC, 3,200,
’ Moenkopi(?) Formation
29ddd 1971 | emmmmmmme i 5, 265 Coconino Sandstone 125 11-23-TL | =vccmcu]ccmmmce fmmeecca e S fecooo- T
{A-16-23}1bdc 1934 1,023 j--------e- 5,465 Coconino Sandstone and 121 -34 25 <70R 4 Lo R i BRI Well destroyed.
Chinle and Moenkopi
Formations
15bad 1968 500 |OHB 490 5, 395 Coconino Sandstone 140 12-22-71 | mmmmmmm | e e s T T
2leceb | ------- 300 j-o--e----- 5, 360 Moenkopi Formation 54 12-17-T1 Jemmmmo oo e I L Er T FC, >8, 000.
30Ebcd | 12-65 960 [OHB 740 5, 320 Coconino Sandstone and 137 1201671 |cmccmoa oo oo [ P N
Supai Formation
34abd 11-71 1,008 {OHB 775 5,315 Coconino Sandstone and £33 N Ry e U |eemeoo o ae
Supai Formation
(A-17-16)17a3a | -~-o-ocfommmemmee o 5, 336 Coconino Sandstone 340 91972 | -commmm | mmmmee s e s lo____ T
25daa 3-50 627 . OHB 7 5, 442 Coconino Sandstone 425 9-19-72 20R |---mm |- S T f--en-- FC, 1,620 (ST).
(A-17-18)3ddb  |-v-ceoc oo | ceeeoa - 5,035 Coconino Sandstone dnd 69 5- 6-66 |-----—--l-c--mfecuao 5 fe----- T
Moenkopi(?) Formation
16dbb 12-68 300 OHB 8 5,165 Coconino Sandstone 162 5= 9-69 |-=c-cn-fommmemn fe o S T |eec-oo
17bdb  |------o | mmmmmmm e | e 5, 145 Coconino Sandstone 133 5= 6-66 fe--o--- jomeomen oo S f------ T
(A-17-19)2cda 1967 495 OHB 320 5, 060 Coconino bSandstone 55 3- 6-68 | 2,850 31 336 I |------ T
2dbd 6-68 115 OHB 16 5, 055 Coconino Sandstone 45 6-12-68 |-----ec|ococmns feemeo o D |oeaao- T
dcece [------- fomm e o 5, 040 Coconino Sandstone 34 2-21-68 [---m-om pemem e e S  [------ T
Bcbd  je---—me | me s f e 5,110 Coconino Sandstone and 105 Be 1-88 |-woeoo—|oommas oo 8§  feeoame T
Moenkopi(?) Formation
12ach 1962(?) 450 | ---------- 5, 080 Coconino Sandstone 55 6-12-68 400 66 18 ) S e T
12bba B el e 5, 085 Coconino Sandstone 47 4-24-88 |-oecooo [ |mee - [T SR RN
12bec  [------- 650 f----nn--w 5, 100 Coconino Sandstone 62 6-12-68 750 |-c-veon Jommmeee- S P T
12c¢chd 1962 475 f--r-meeeen 5,125 Coconino Sandstone 69 6-12-868 BOOR |~--ccmm fommeeman I formmmm e -
" l4cde  |---n--- 220 |------sees 5,195 Coconino Sandstone and 167 4-23-68 f-mcomnm |omeeon |mmmmee S fe-ee-- T
Moenkopi(?) Formation
28¢ccb  [------- 280 j----e-o--a 5,295 Coconino Sandstone 235 4-24-88 |a---c-n |mmmmmem frmmmeman [ P T
(A-17-20)3bbe 1950 500 f------e--- 5,080 Coconino Sandstone and 34 9-28-64 400E |-v-mmen fememmoas | S S T
Moenkopi(?) Formation
3bbd 10-72 480 |OHB 130 5,075 - Coconino Sandstone 33 11-20-72 J-cmomen mmmccae o 1 T foceee-
feecel  [------- 450 fe-m--eeo-- 5, 090 Coconino Sandstone 39 3- 6-68 355 [-ec-eon loeaaol ) SO T
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Table 4.--Records of selected wells in southern Navajo County— Continued

Date First cas- Land- Static water level Blii or pump-test data
com-~ RZP;::";Cd infal:;::o- :rtx;::t?l: Water-bearing Feet Dura- Use Well Cl}::iﬂ'
Location (:te”t:: of well (feet be~ | {feet above strata below Date Rate I%rnw- tion of of log anal- Remarks
4 (feet) low land mean sea land measured |(gal/min)] . dOWR test water - ysis
year) surface) level) surface (feet) (hours)
(A-17-20)5ccc2 5-54 200 | --------- 5, 090 Coconino Sandstone 39 3- B-68 |--memme oo e U |------]---nn-
Scdd 1955 lo2 OHB 20 5, 060 Coconino Sandstone 9 3-19-73 400R {---cuocmfomceoan 1 T {--=-=-
5ddel  |------- 225 OHB 20 5, 045 Coconino Sandstone Flowing [ -----c-eoe Jommmoncfcmeaas I R it EEEE R
5dde2 |------- 225 OHB 20 5, 045 Coconine Sandstone Flowing | --=--emece Jocmmaan oo oo ) SR [EPUN [PEP
Bacb 2-48 403 OHB 8 5, 040 Coconino Sandstone ki 7-30-53 730 15 24 1 T T Observation well.
- I el T 5,040 Coconino Sandstone 9 4-25-67 [ 1,200 [-------fomoem-- ) O T
Bddb | ------- 0 |--------- 5, 060 Coconino Sandstone 21 3-19-73 - 280 [------- oo I [------]------ FC, 950,
6ddd |------- 200 | --------- 5, 090 Coconino Sandstone and 40 3- 4-68 230 f-----e- oo I |- fm-m--- FC, 1,750,
Moenkopi Formation
7adb 10-72 250 OHB 7 5, 110 Coconino Sandstone 2R 10-16-72 |-------|-m-mom [ mmmeme - D T |=------
Tbad T-72 200 OHB 10 5, 085 Coconino Sandstone 44R 8-25-72 J--omoooocee e L il R
8ada {------- 300 | --------- 5, 060 Coconino Sandstone Flowing 3-19-73 |-------|----mmn |ammee- D |- lemmme
8add  [------- 200 f---e----- 5, 070 Coconino Sandstone 6 3-19-73 |---oomm]mrocm o e I |- -r--- FC, 770.
8bbb  }------- 300(] ---m----- 5,075 Coconino Sandstone =~ [=r==nmmeo| mmmmemeen Jeeeeoo o oo ) S R R
8bdb  |------- 200 | -w---e--- 5, 065 Coconino Sandstone 9 3-19-73 650 Je------ fommeooeo I |- T
9bac  [------- 100 | ~emmmmmee 5,070 Coconino Sandstone Flowing 2-27-73 |- | |- 5 T |------
9bde 1960 165 | -----n--- 5, 080 Coconino Sandstone 33 3-19-73 |- fommeeee | U |- FC, 663.
10acdl |------- 17 |----mm--- 5, 070 Coconino Sandstone 0 3-19-73 |----—-|-mmmmmm [- oo o L R Rt Well originally drilled to
200(?) feet.
i0acd2 [------- 5200 | o-meeene- 5, 070 Coconino Sandstone 0 3-19-73 j------nfrermemn oot U f--m-m ]
10add  |------- 200 - 5,075 Coconino Sandstone 5 3-19-73 150R |-~~=---=|---=---- O R bttt
10bec 1969 102 | ----om--- 5,075 Coconino Sandstone 13R -69 60 J-----mo oo DI j------ |- FC, 800.
,

11 1 S I 5,070 Coconino Sandstone ~  J---serem| cmmmeemoin e e e D, I j-e---m|-mrmmen
10bdc2 }-------f-mmemeen e 5,070 ‘ Coconino Sandstone | -----mem| cmmmmccene e e e e ) GO (SRR [,
10bdd 1961 100 OHB 4 5,082 Coconino Sandstone 12 10- 2-64 100 |-------j-------- ) S et EEE LT FC, 825.
10caal 1935 125 OHB 865 5, 080 Coconino Sandstone 10 ~33 450 j------- .50 PSS  |ee---- T
10caa2 1935 120 | OHB 65 5, 080 Coconino Sandstone 14 8-27-51 700 16 5.50 PSS |----o-feeo---
10caa3 1957 110 20 5, 080 Coconino Sandstone 14 | ----emmee- 1, 000 6 5,50 PS  |-eemeefemenen
10cabl {-weve-ofommommmn | cmeae e 5,075 Coconino Sandstone = = |------—-] ~mcencmmono S T {eecooodoeoo
10cab2 1940 300 |--------- 5,075 Coconino Sandstone 18 3-19-73 BOOR f-=-wmmm fmmmmoam | S R S
10cac |---=-=-]-emmmmen [mmmmmeene 5,075 Coconino Sandstone =~ | -e--memf mmeo oo e e L R At Rt
10cad 2-42 215 OHB 6 5,100 Coconino Sandstone 51 6-10-44 [-------|--omoom [ooooe o L A el EEE bl Observation well.
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Table 4.--Records of selected wells in southern Navajo County— Continued

14

First cas- Land- Static water level Bail or pump-test data
Date Reported | ing perfo- surface Chem-
com- depth ration altitude Water-bearing Feet Dura- Use Well ical
Location pleted of well (feet be- | {feet above strata below Date Rate Draw- tion of of log ansl- Remarks
{month, (feet) low land menan Bea land measured [{gal/min)|, down test water ysis
year) surface) level) surface (feet) (hours)
(A-17-20)10cba 1964 85 OHB 45 5,075 Coconino Sandstone 19 3-19-63 | -co-mo | s e 2 T S I,
10cch 11-69 150 OHB 50 5,110 Coconino Sandstone 63 8-19-73 | —coeom o oo | ¢ S PR
10dac 1940 300 OHB 20 5,075 Coconino Sandstone 13 3-19-73 T50 | erocmom foamca o ) S P T
10dba 1940 95 | --------- 5, 060 Coconino Sandstone 13 11~ 789 | --commo e o L e R Observation well,
llaccl 1952 |- | mmmm e 5, 080 Coconino Sandstone 18R 0% (SNSRI [P [ b S SO [,
1lacc2 9-64 300 OHB 10 5, 080 Coconino Sandstone 19 10- 2-72 400 J------- - I feeeen ) FC, 1, 450.
tlade |--v-com|mommmmmen | el 5, 090 Coconino Sandstone 31 9-29-64 |-------|-mmmmmm f e e R e
Ilbedl |-----o-fmmmmmmoe e 5, 085 Coconino Sandstone 30 10~ 2-72 |wmmomm | mmemea e e ) RN [PURO [,
1ibed2 1969 175 OHB 30 5,085 Coconino Sandstone 28 3-19-T73 |e-mocenboa ) N P [ P
libdd |------- 200 OHB 20 5,075 Coconino Sandstone 138 3-19-73 520 |----e-mfeeemeas L R et LT FC, 1,500,
llcha [------- 130 fe-en-e-an 5,085 Coconino Sandstone 34 10- 2464 |-=--eoo oo e U Je-emem |-
1lchd 6-71 265 OHB 80 5,078 Coconino Sandstone 37 3-19-73 450R |------- |--eeo O Rt T FC, 880,
lldac 7-64 "400 | -ecemenon 5,110 Coconino Sandstone 60R 7- -64 B00E |~cmmomm mmmmeen ) S P T
21bbb 1927 4,675 |-vw---nen 5,270 Coconino{?) Sandstone 185R A R e L e il Great Basin oil test.
2ledd  [------- 195 [ -e-meo-oe 5,200 Coconino Sandstone 137 5= 9-69 |-c-vooofecmmons fea s N
26dbe 12-69 570 |OHB 310 5, 360 Coconino Sandstone 297 12- 2-69 |[---r-nn|mmmmmn | U j------ T Plugged back from 800 feet,
(A-17-21)6dabl  [------u 1,100 [------u-- 5,078 Coconino Sandstone and | ~-=-menn | coommoooan [ oo el oo Ind |------f------ Airtex 1.
Supai Formation
6dab2 |------- 1,140 {-------—-- 5,077 Coconino Sandstone and =~ | ----seon [ commm oo e Ind |------|-----~ Airtex 2.
Supai Formation
10cba 4-54 285 |---e--en- 5,165 Coconino Sandstone 54 4-14-86 {---c-on |omeomem |mmmmeo o U T T
13abd  |-e=--n femcmmmmme | emmeeeee 5,235 Coconino Sandstone and 133 12-21-71 fem-meoe fommonen foveennan I e e adl EaE e FC, §5,800.
Moenkopi(?) Formation
16adb 5-54 180 OHB 26 5, 210 Coconino Sandstone 100 3-10-72 j==-emceo fowcmmae Joemme D, S T T
35dbd  [--e---- 250 fe------a- 5, 155 Coconino Sandstone 40 3-10-72 [1,570 |------c [oceeoooo I R N L E T FC, 850.
(A-17-22)17dbd 5-54 240 |OHB 215 5, 310 Coconino Sandstone 203 12-21-71 f--mmemm fomceooe oo s T T
22bce 5-63. 388 351 5,425 | Coconino Sandstone 345R ESS SO T S (R RN T U T T
(A-18-16)31ladb |------- [ccemmoeos |oeozooaas 5, 200 Coconino Sandstone 266 9-19-72 [---vcmu |mmmmmee foeaaa s S |-e---- T
35cac  f------- 409 Je-----—-- 5,174 Coconino Sandstone 244R  {-cememmeoe e e D, s T [------ FC, 1,080,
(A-18-17)5¢caa 8-57 [----moome |omimoan 4,885 Alluvium and Coconino(?) 11 8-12-57 200 13 6 L R T
Sandstone
5ddd 3-87 109 |OHB 106 4,895 Coconino Sandstone 45R 3-15-67 >80 f-----on fromeee- S T |------ FC, 17,500.
6ceb 3-67 106 87 4,873 Coconino Sandstone 8 3- 9-87 50 feemomme fremoaeos D,S |------ T
. — IR { U e L i




Table 4.-~Records of selected wells in southern Navajo County— Continued
Dat First cas- Land- Static water level Bail or pump-test data
e
com Reported | ing perfo- surface U Chem-
- depth ration altitude Water-bearing Feet Dura- e Well fcal
Locat -
cation pleted | ot el (feet be- | {feet above strata below Date Rate | DFW- ! yion of of log | anmal- Remarks
{month, . down water
ear) (teet) low land mehn sea land measured [(gal/min) test ysis
¥ surface) level) surface (teet) (hours)
(A-18-17)12cba 3-70 330 320 4, 951 Coconino Sandstone and 52R 8- 770 | comome e e PS T T
Moenkopi(?) Formation
l4aad [-------] -veommmer [ cmeeee e 4,917 Alluvium e e e I T
. (A-18-18)7ddc | -----==| ~mmmrmme e | mmmmae oo 4,925 Alluvium 12 1210267 [oecmmectcmmmcce |cemaoon - T
9bdd 1-71 300 {OHB 250 4, 945 Coconino Sandstone 20R ) S 5 W [P [ PS T |[------
Scda 1-70 260 |OHB 219 4,935 Coconino Sandstone and 12R 121070 | veccocc]mmcmmee | U T {--ce--
Moenkopi(?) Formation
10ada | -~----- 270 | -----meee- 4,965 Coconino Sandstone 38 5- 8-68 |-------f-cmemoe oo D, |------ T
10ccbl {-----~- 29 J----mmeo-- 4, 940 Alluvium 14 1-10-87 |-coweon]|emmeace Jeamae o U fmeeeme T
10ccb2 1959 250 [OHB 140 4, 940 Coconino Sandstone and = | -—=commnf ccmecmmmen [ e e e - PS T |-ace-- FC, 3,500.
Moenkopi(?)} Formation
15aab 8-02 305 |OHB 130 4,955 Coconino Sandstone 20R 8- -02 58R | -w----eloemmeem U |------d-r---- Well abandoned.
34daa 1930(2)| ~---mmomm b ee e 4, 955 Coconino Sandstone Flowing T-16-69 | ----mrmjamemmm {mmmmmmes S |------ T
(A-18-19)8ddd 1-47 470 |OHB 315 5, 048 Coconino Sandstone 94R 1- 7-47 531 <26R [-------- 1 T T
16ada 10-47 500 |OHB 356 5,063 Coconino Sandstone 84R 10- 9-47 500 8 8 I T T
93 3- 4-68
16bbe 3-62 465 290 5, 045 Coconino Sandstone 84 2-20-68 1,080 |-~=----)--m--o-- U j-~----- T
16bcb 1958 400 380 5, 040 Coconino Sandstone 72 4- 2-68 225 R el e e L T
16caal 1947 491 OHB 342 5,020 Coconino Sandstone 30 12-18-53 750E 50 3.25 P3S T T
16caa2 9-55 500 |OHB 312 5, 020 Coconine Sandstone 43R 9- =55 |---mmemfmmemme e PS T T
16caa3 7-47 480 OHB 308 5,023 Coconino Sandstone and 36R 12- -53 200E 5R |---=-=-- D, s T T
Moenkopi(?) Formation
i6cac [ ------- 325 | --eeoee—- 5, 020 Coconino Sandstone and 36R 12-17-53 | -=-oeeofmmmmmm o o PSS  fe----- T
Moenkopi(?) Formation
16cece 1966 425 | --memommeo 4,995 Coconino Sandstone 9 3- 5-68 647 | -----o- oo I |- T
16cde 1947 357 OHB 272 4,990 Coconino Sandstone 3 12-18-53 450R <C20R J--cowenn I T T
16dac 1934(?) 325 267 5,017 Coconino Sandstone 30 12-18-53 80 15 {-------- U T T
16ddbl 12-46 400 OHB 307 5, 030 Coconino Sandstone 40 11-16-66 | ~=--e--| ------m femmenmen ¢) T |------ Observation well.
16ddb2 5-54 450 OHB 265 5, 015 Coconino Sandstone 31 11-16-66 800 8 1 LS |------ T
17aac 3-54 502 | OHB 295 5, 045 Coconino Sandstone and 74 4-25-67 975 | -cmmvmm e I j--e--- T
Moenkopi(?)} Formation
17aad 1964 500 310 5, 045 Coconino Sandstone and 90R 12-21-64 {31,100 | -------[---->--~ I T T
Moenkopi(?) Formation
17ada 3-71 426 OHB 294 5, 045 Coconino Sandstone | ===---= ] =meeo--u-- 1,250R | -w-re-mf-mmmmene I |------ T
17ade 1961 500 OHB 300 5,015 Coconino Sandstone 43 4- 3-68 1,350 | c-memmefammm- I |- T
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Table 4.--Records of selected wells in southern Navajo County— Continued g;
Date R I:“h'st cas- Land- Static water level Baijl or pump-test data
eported | ing perfo- surface Chem-
Loéation pclzrt!;i depth ration altitude Water-bearing Feet Draw- l?urn- U:fe Well ical Remarks
(month of well {feet be- | (feet above strata below Date Rate‘ down tion of water log ana.l-
. {feet) low land mean sea land measured i{gal/min) test yais
year) surface) level) surface (feet) {hours)
{A-18-19)17bdb 1962 136 JOHB 116 5, 000 Coconino Sandstone 36R B B B L L upiy U, [T IS v
17¢be 9-72 390 OHB 290’ 4, 980 Coconino Sandstone 22R 9- 7-72 600R 40R 48R PS T T
17cda 1937 328 OHB 190 4,975 Coconino Sandstone Flowing 3- 5-68 BOR |evmecc [ memmme PS | oewcan T
17daa 1947 435 {(OHB 300 5,015 Coconino Sandstone 33R VL S (USRS [P [ D, S T T
18acd 1969 305 OHB 280 4, 980 Coconino Sandstone 40R P 3 TR (PSR U D,S | ---cun| ool
18daa 4-70 325 255 4,975 Coconino Sandstone 6 4-21-70 60 0 3 PS |- T
22c¢cbb 1967 | —--mmemmef eqmmr s 5, 000 Coconino Sandstone 28 4-20-67 250 | -cmmmoe fem_o ) S R, T
23dbd 1959 550 |[OHB 200 5, 030 Coconino Sandstone 31 4-27-66 | 1, 600R 33R |-------~ U T T Arizona Public Service Co. 1;
observation well.
26bad 1962 | wommcmcea e 5,010 Coconino Sandstone 26 3- 5-B8 |w--emm e e U [emrmenf -mmeen Arizona Public Service Co. 4.
26bba 1962 595 345 5, 010 Coconino Sandstone 20R T- =62 (1,100 f---coeo - o Ind |------| ---v-- Arizona Public Service Co. 2.
28cedl | -----m- 250 [ --e--e--—o 5,015 Coconino Sandstone 1 3- 5-88 [~-c-e--]emmmee | ) S (O S
28cdb2 | ------- 250 [------e-e- 5,010 Coconino Sandstone Flowing 3~ 5-68 [--recoclom e e U Jemmeoc| oo
28cde [ ------- 250 [----e----- 5,010 Coconinc Sandstone Flowing 3- 5-68 |------e e {memmaes | GRS [SPSPIUS R
28cdd | ~------ 250 | ---------- 5,010 Coconino Sandstone 8 5- 1-68 | 1,400 |-------{-----n-- I ]------ T
28ddd | ------- 450 [ --m-em-oo- 5, 005 Coconino Sandstone [ : S R, k{113) of (RN, R I T
33ada | -------] c-mmeemo | e 5,015 Coeonino Sandstone 8 3; 7-68 25R j~-----e | meme - S J------ T
34caa | ---ee-cl cmme e e 5,020 Coconino Sandstone i 3- 5-88 |-----—- e e D,S |------ T
35adb 10-47 450 OHB 55 5,017 Coconino Sandstone Flowing 3~ 3-54 187 15 5.50 u T T Originally drilled to 197 feet in
June 1947,
36cce 1962 350 OHB 60 5, 045 Coconino Sandstone 15 7- -62 {1,100R 45R [-------- Ind j---vm-f------ Arizona Public Service Co. 5.
36ced 1962 350 OHB 150 5,045 Coconino Sandstone 25 7- -62 {1,600R 36R [--=--m--- Ind T |e-r--- Arizona Public Service Co. 6,
(A-18-20)12bad | -=-----] =—mememom | e 5,121 Alluvium 15 f----emees 3 f--mmmem [ S femsemmfe----- FC, 1,050,
30ced 1939 145 OHB 10 5, 050 Coconino Sandstone 48 7-16-69 200R {-~----m [ oo D,S |[------|--e--- FC, 2,220,
3laac 1955 120 [ ---mee--- 5,120 Coconino éandstone 85 B L e et e e PS  [------ T FC, 2,690,
3ldab | ------- 380 OHB 50 5,075 Coconino Sandstone 52 4-25-68 255 |e----eoo | omeoeo- I -] ------ FC, 1,850,
33ced 12-68 200 OHB 85 5, 080 Coconino Sandstone 35R 12-16-68 |--oceoc | omm e ) o SN ISR S
33dbe 1947 208 [--e--e---- 5,130 Coconino Sandstone 40R -58 - [ [P, ) SO T T
(A-18-21)6acc | ------- 150 fo----m-wen 5,132 Alluvium 13 12-19-72 |-v-emmm Jocmcaen [ omomeaan S |------f------ FC, 2,100,
12aad 1959 750 |--=cree——n 5, 310 Coconino Sandstone ~317R B e e a2 U fo-ooe- T
18bca | ------- 30 |-----mmen- 5,160 Alluvium ’ LD A B el e R et I e e Tttt
26cde | ~-me--- 40 j---------- 5,125 Alluvium e e e e el U {-----emeee-




Table 4.--Records of selected wells in southern Navajo County— Continued

First cas- Land- Static water level Bail or pump-test data
Date
Reported ing perfo- surface U Chem-
Locat “;’:“d depth ration altitude Water-bearing Feet D Dura- se Well | fcal R X
ocation (p € :h of well (feet be- | {feet above strata below Date Rate d"w_ tion of of log anal- emarks
mon ) (teet) low land | mean sen 1and meagured [(gal/min) “"w')' test water yais
year surface) level) surface ! eet {hours)
(A-18-21)29abd 7-62 335 | eesm--nn- 5, 260 Chinle Formation or 124 6-18-62 25 10 0.50 L e el it FC, 2,000.
Moenkopi Formation
30dchb | ------ 150 { --------- 5,260 Chinle Formation or 34R ~34 [-----mo|emeeee e m S je-----f------ Water reported to be salty.
Moenkopi Formation
34dca | ------ 80 | mmm-e-ee- 5, 100 Alluvium 18 10-14-64 | -mcomofmmmmmon | cemmaen [T [ RN
(A-18-22)Tbaa | ------ | —commmme | meemeee 5,290 Chinle Formation =~ | --==--- | cmmccom o e | e U |-----cfvmeen- Well abandoned; water reported to
be very salty,
l5cec | ------ 120 | --------- 5, 180 Aluvium(?) 15R 8-22-60 |[-------|---mmmm | ememoas U |----mm e Water reportéd to be of good quality.
16aabl 6~58 113 90 5,170 Alluvium 15R 6- 4-58 T00R B9R | ------- PS T T
16aab2 | ------ 136 | --------- 5,175 Alluvium 15R | ---------- T00R {-------|------- Ps  l------ T
16bda 12-68 100 20 5, 285 Alluvium 30R 12-23-68 |~---oo-| oo fammmees S T {------ FC, >8,000.
(A-18-23)3bba 1-73 410 OHB 0 - 5,290 Coconino Sandstone 140R 2- 5-T3 fo-ovoeoo|ommmemn freeeaan L N el ettt FC, >8,000.
6cac 4-58 165 30 5,250 Alluvium 35 1-11-87 500 43.1 5 1 T T
Scdc2 1965 170} -eeemeenn 5, 250 Alluvium 27 1-11-67 500R |-w-eomro [ mmme- - u T j------ Observation well.
6ded 9-66 165 | ~mmmmmemm f e Alluvium 28 1-11-67 500R |------c | ~ooenem | N O e Rt
10dda | ------ 100 | --------- 5, 265 Alluvium 15 10-14-64 |-------|-mmmcen [ mete D |e----- T
1ledb | ------ 148 | -ce-mo-en 5, 265 Alluvium ) T B T DI fememem o
12c¢becl | --=--- 160 | ~veo-emm- 5, 270 Alluvium 37R 10-15-64 | ----v--feomomm | oo O T
12chc2 | ------ 150 | cemmemee- 5,270 Alluvium 37R 10-15-64 {-cemoun|omcmome | ccmnean L B Ea
12cbed | ------ 160 | -mmmmmee- 5,270 Alluvium 37 10-15-64 900R |-rmmenn | moeenas DI feeeeo |-
(A-19-15)26dad 12-53 303 OHB 40 4, 900 Coconino Sandstone and 48R 12-20-53 >800 j------- | -mm---- I T T
Kaibab Limestone
26ddd 7-72 227 OHB 6 | -~--~--v- Coconino Sandstone and 54R ‘7- 1-72 fowmmmmmlmmmmmm s e L il EE b
Kaibab(?) Limestone
36aba 3-71 400 OHB 90 4, 885 Coconino Sandstone T70R 4- -T1 300R 34R 24R Ind |------ T
(A-19-16)6ach | ------ 185 |OHB 165 4,830 Coconino Sandstone 46 4-30-65 [-------]----mom |- DI |------ T
6cce 6-72 197 |OHB 153 4, 830 Coconino Sandstone 16 6-27-72 |--remoo | mwmmeme o D T |------
6cda 1963 282 |OHB 165 4,830 Coconino Sandstone | | eeeoeeoeenoc foen I - T
6cdb | ------ 195 OHB 143 4,830 Coconino Sandstone 41R 4-30-65 |mmmmemn|mrmmmmn o D |------ T
20bac 5-64 244 | ceee-enan 4, 845 Coconino Sandstone  [--e--oe foeimeemme o e e e I f-e -
28ddd | ------ 150 [ --------- 4, 850 Coconino Sandstone [ ~--scee Jimemmmmmne e e e mmee e v o|------ T
36dba 11-57 610 | ouB 72 4,890 Coconine Sandstone and 36 T-10-72 | ----eme frmemaon | oomeoo Ind {------ T
Moenkopi{?) Formation
(A—19-i7)1dbc 1969 642 605 5,075 Moenkopi(?) Formation 600R =69 |---mrmm e - s T |-we--- FC, 1,500.
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Table 4.--Records of selected wells in southern Navajo County— Continued

89

First cas- Land- Static water level Bail or pump-test data
Date
Reported | ing perfo- surface U Chem-
Locati clole-d depth ration altitude Water-bearing Feet D Dura- E: Well ical R
ocation (p € eth of well (feet be~ | (feet above strata below Dsate Rate drnw— tion of ot log anal- emarks
mon )' (feet) low land mean sea land measured |(gal/min) (fOth; test water ysis
year, surface) level) surface ee {hours)
(A-19-17)5ddd 4-66 680 OHB 675 5,165 Coconino Sandstone 390 5= 2-66 | ------=|---mmmm | e S T T
(A-19-18)12cca 11-89 96 f---v------ 5, 040 Aluvium Dry R 12-12-69 J---eecm)mmmmmmm e e T J------ Well abandoned.
16ddd 1946 100 | ----eo-m-- 5, 007 Alluvium 39 12-12-69 | ~-----—| --=mmer | mm e S |e--e--]------ FC, 2,100,
19bch 1946 100 | ---mmoene- 4,976 Alluvium 40 12-12-69 | cemooo | e e [T [PORPE P FC, 2,900.
35¢chd 1969 410 f---------- 5, 080 Chinle Formation and 886 -69 | ----eem | - S T |------
Moenkopi(?) Formation
(A-19-22)1ccc 1-55 1,182 | ---r-en--- 5, 682 Coconino(?)} Sandstone 1, 000R 2- 6-55 [---eeeofommm e u |- T 0Oil test.
(A-19-23)33dba 1958 80 OHB 50 5,270 Alluvium 14R =58 | -or--eoe oo e PS  f------ T
33dce 1-73 80 50 5,275 Alluvium 30 2- 9-T3 | -ver-mmmmmm e | m e PSS |---e-] e ¥C, 1,950,
(A-20-16)8ded | ------- 65 20 4,810 Alluvium 1 1) - S S e ) [T IO R
16cbe 1950 50 20 4,810 Alluvium [:3 S SOOIty RO O (ST [P
24ddd 11-62 562 | ---------- 4,935 Coconino Sandstone 200R 11-23-62 | ---mm-v] = | mmeme - S e e et FC, 6,000,
28ddd 19857 135 20 4,820 Alluvium 8R -57 1, TO0R 2TR |-------- S R T
{A-20~18)6dcd 3-70 730 |OHB 708 5, 458 Chinle{?) Formation Dry R 3-11-70 | ~--reem ] e m e i U T |------ Well abandoned.
30cad 1-70 1,000 |OHB 860 5,250 Coconino(?) Sandstone | —==-==- | ==rereaeno | cmmmmen | oo e oo I R Ittt
{A-20-19)31db 1969 105 94 5,073 Alluvium 30R 1-21-70 | w-cerom| smmmmem [ mm o s T |[------




T Tablé 5.-"Chemicalanilyses of waler fromi selécted wélls and sprifigs in southern Navajo Cotnty ™ T - - g

[Analyses by U.S. Geological Survey except as indicated. Analytical results in milligrams per liter except as indicated. Dissclved solids represent the sum of determined
constituents using the carbonate equivalent of the bicarbonate ion in Geological Survey analyses. Remarks: AES, analysis by University of Arizona Agricultural Experi-
mental Station; ASHL, analysis by Arizona State Health Laboratory; ATL, analysis by Arizona Testing Laboratories; CL, analysis by Curtis Laboratory; GSL, analysis
by Bureau of Indian Affairs, Gallup Soils Laboratory; USSL, analysis by U.S. Salinity Laboratory, Riverside, Calif.; WFC, analysis by Western Filter Co.; ST, sample
collected from a storage tank; tap, sample collected from a water tap]

Dissolved Hardness
Ni- Specific
- Dis- solids ag CaCO Sodium-|
Well or | 1) e of T::- Silica |°01Ved| Cal-| Magne-| o, |Potas-|Bicar-| Car- | o |00 ge|Fluo- iy Ol:tho'- Boron : Pert— adsorp-{¢onuct-
spring collect‘l)on l:ur (510 iron | cium | sium (Na) sium |bonate | bonate (s € 4&;1 €[ ride .";d phof (B), |Milli-| Tons cen tion (‘n;\ce pH Remarke
location . e 2} (Fe), | {(Ca) {(Mg) » {K) (HCOg){(CO4) 4 (F) Ni- | phate ug/l |grams|{ per Calcium,| Non- | so- ratip |\micro-
{c) trate| (PO,) magne- | car- |[dium)| mhos at
ug/1 4 per |acre- {SAR) .
(N) liter | foot sium |bonate 25°C)
(A-8-23)
ldbe 4-26-72 le--mrlmmee |mme e 17 9 11 -—- 96 0 <1 7 0.05 |---=|----—-}-mmeun 117| 0.16 80 1 23 0.5 167 B.3| ASHL.
2cba 8- -64 f|------ 21 0 14 5 18 ——— 66 0 20 14 0 el Rl Reh kel bl 158 .21 56 2 41 1.0 |-------+ B.6| ATL.
8- 3-T1 |==e=—- 20 10 11 6.0} 13 1.8 102 0 1.5 1.3 .10 |0, 18 0.12|~----- 106 .14 52 0 34 .8 143 6.4
4abd 7-20-71 14.0 22 10 32 16 12 1.9 200 0 .3 2.7 .10 .27 12)----- 187 .25 150 0 15 .4 313 k.8
4baa 12- 7-51 10.0 11 |- 35 15 0.9 169 0 6.6 2.0 B e R e ettt 156 .21 149 10 1 0 274 |-~
4bch 11- =87 Je-m-mrfmecoe |ommm e 22 10 15 ———— 112 4 4 155 .21 96 4 25 B -~~| ASHL.
7-14-71 13. 4 29 20 37 15 10 1.8 183 0 1.8 120 .26 150 4 12 .4 298 (7.7
4bce 1- =61 [-----m]mmeme fommeee 29 11 11 - 139 Q <1 4 22 | e e 170 .23 118 4 17 B R R ---| ASHL.
7-14-71 13.5 22 10 29 12 12 2.8 189 0 0 4.5 .2 .05 03| 176 .24 120 0 17 .5 299 1.7
Sacd 9- -65 34 186 14 -—-- 168 0 6 8 <1 f-——m | == - 214 .29 152 14 17 .5 370 --| ASHL.
8-22-72 72 15 15 —-—— 282 0 <6 17 3 R e il REL R 264 .36 242 27 12 .4 417 PB.0| ASHL.
Sbda 7~14-71 13.0 21 10 29 10 15 2.3 179 0 2.0 6.2 .1 .15 L03f--=--- 174 .24 110 0 22 .6 300 [7.7
5ddc 6-27-72 13.5 21 20 24 10 16 2,2 159 0 7.0 501 .3 .21 0 [------ 165 .22 100 o] 25 .7 259 B.1
Yaccl,’2] 7-21-71 15.0 26 20 15 7.6 6.3 2.0 99 0 1.3 1.5 .2 .16 JA8f------ 110 .15 69 0 16 .3 147 [7.0] Composite
sample from
two wells
pumping
simultane-
ously.
10bad 12-11-70  |------ 25 10 21 9.5 12 1.9 138 0 1.5 1.8 .1 .15 06 femem e 141 .19 91 0 22 .5 197 1.8
10bbb 8-22-72 J--mem)eeme e 38 4 7 - 122 [} 8 4 R e el EE Lt 142 .19 112 12 12 .3 217 {7.3]| ASHL.
1labe 7-22-71 12. 0] 28 20 13 7.9 6.3 4.3 97 0 3.0 1.4 .2 .18 31— 113 .15 65 0 16 .3 147 7.2
11bdb 2- -64 26 0 21 2 53 95 0 80 8 ——— 285 .39 62 0 66 2.9 {-mmmme M.8| ATL.
8- 3-71 27 10 15 . 5.7 1.8 95 0 1.5 1.7 .1 108 .15 69 0 15 .3 143 1.0
12aaa B-22-72 |------f-==== e 17 7 4 - 6 0 7 2 B B R il RAL DDt ER LR EEL L 72 9 11 .2 122 [7.4] ASHL.
(A-9-22)
4abe S 72 emeoo e 88 18 6 ———— 224 0 9 32 B I B D Rt Tt B .39 294 {110 4 .2 454 7.8| ASHL.
4caa 7-21-71 15.0 12 10 79 19 4.4 1.1 238 0 85 5.3 .2 .04 0 [-eem-- 323 .44 280 80 3 .1 511 1.1
4cbd 7-20-71 |------ 12 20 49 13 3.7 1.6 177 0 48 3.5 .2 .02 0 |------ 218 . 30 180 31 4 .1 355 .0
8aab 4- <69 J------fomee e 43 27 6 ———— 160 0 63 6 L1B femem e e 250 .34 220 88 6 .2 400 p--] ASHL.
9cee g9- -60 75 20 6 —-—- 182 0 80 5 28 e e [ e e 319 .43 272 120 5 A e F--
7-21-71 74 19 4.4 1.3 240 0 i 5.4 .2 .05 0 |------ 312 .42 260 66 4 .1 487 1.0
9dbc 10- -67 |-=--==]-=cee|--——-- 7 4 5 .- 164 0 50 & L2 e e 260 .35 208 74 5 .2 421 |--| ASHL.
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Table 5. --Chemical analyses of water from selected wells and springs in southern Navajo County—Continued

0L

. Ni- Diss?lved Hardness . |Specific
Well‘ or Date of Z:::: Sitica s?ised (;al— Ma'gne— Sodium Potas-|Bicar-| Car- Sulfate | Chloride F}uo- t:;;e 2;2;0_- Boron ‘so.hds as CaCOy fee:t_ S;;f::;:_ ct;r:icuect-
spring collection | ture |(SiO.) iron | cium | sium (Na) sium {bonate | bonate 50, | 4cny ride Ni- | phate (P), | Milli-| Tons Calcium | Non- | so- tu{n (micro- pH Remarke
location ©C) 2’| (Fe), | (Ca) | (Mg) (K) |(HCOgz)|(COy) 4 (F) trate| {PO,) ug/l |grams| per magne—' car- |dium| T2t mhos at
ug/1 N) 4 per | ECTeT  fum bonate| (SAR) 25°C)
liter | foot
(A-9-22)
10cbb 7-20-71 |~------ 13 20 62 17 3.8 1.3 242 0 32 3.1 0.2 |0 0 je---- 251| 0.34 220 26 3 0.1 406 [7.0
10ceb 3= -88 - e oo | 62 13 4 -—=- 164 4 54 4 B Rl e 250 .34 215 74 4 .1 400 [---} ASHL.
14adb 10-15-71 |-----4 17 20 87 18 8.5 1.6 276 0 45 4.3 .21 .09 03------ 298 ..41 240 15 7 .2 492 (7.2
15bed 10-20-71 14,5 12 0 1 14 3.8 1.3 272 0 32 6.3 .20 .19 Rk EEEEETS 275 .37 230 7| 12 3 .1 478 7.1
15debl 8- 3-1 15.0 13 | 820 68 14 3.9 1.2 252 0 22 3.0 -390 0 |------ 250 .34 230 21 4 .1 435 [6.4
22bab 8- -66 |------ 22 0 81 23 16 354 0 10 20 N et EE T 347) .47 296 6 [---- .4 588 [7.7 Tap.
22dbe 10-15-71 13.5 17 40 170 33 22 .7 344 0 69 160 .40 .37 08 ----- 643| .87 560 | 280 8 .4 1,260 |7.3
23chbd 8-23-72 |---—-efemem e 41 16 19 ———- 196 0 <6 8 B B il EE TR 210 .29 172 8 20 .6 333 [8.3] ASHL.
23dac T- =Tl Jeeomef cmmee e 38 21 10 ———- 170 5 9 9 .0’1--—- ------------ 234{ .32 182 42 11 .3 370 --| ASHL.
24¢cb 7-21-71 14.0 31 70 54 23 21 2.8| 289 0 7.8 12 .2 (2.8 09[-~---= 307} .42 230 0 16 .6 479 1.1
25acd I B R e EEET T EEES 55 16 19 1.6 118 3.3] 104 16 137w mmem oo 0.12 305 .41 203 | 106 17 .6 490 +--| GSL; tap.
25cdc 1-11-92  [--==--] 26 10 37 19 17 4.1 244 0 4.5 8.2 .1 12 03— 234| .32 170 0 17 .6 373 [7.8|ST.
28adal 3-10-51 10.0 26 |--m-ed 38 32 18 283 ] 9.1 15 B R 280f .38 226 0 15 .5 485 L--
26cdal e =85 |remmeef el 31 21 13 ——— 164 0 7 5 R e T T EEE 225¢ .31 164 | 30 15 .4 357 F--| ASHL.
26cda2 8-23-72 |----me|-momm|mmmaay 38 19 19 ---- 194 0 [ 8 .2'4—-“- ------------ 225| .31 176 14 19 .6 357 B.1] ASHL.
36aaa 4- 6-72 12,0 27 10 19 11 6.3 1.6 117 0 5.8 4.6 .1 .38 18f e 135 .18 93 0 13 .3 200 [1.2} Adair Spring.
36bbd 7-13-71 12,0 27 20 17 10 6.8 1.6 111 0 2.5 2.6 1 f---- W21 == 124 .60 84 0 15 .3 188 .2| Big Spring.
36¢cbb 1-11-72  Je-mem- 22 20 63 23 21 3.1 305 0 7.8 25 .6 .96 0 j---e-- 320 .44 250 2 15 .6 552 ’7.5
36cca 3= =61 = e e 39 23 31 ---= 243 2 11 8 T R e EE R 367 .50 191 0 26 1.0 |-m=mmm F--1 ASHL.
7-21-71 J-=vem- 17 1,100 36 14 18 3.3 195 0 4 16 .30 L03j--—-=- 206| .28 150 0 21 .6 349 F.l ST.
{A-9-23) {
4dbd p IR N ISR S I 14 8 i1 ———- 92 fee--o- 5 3 B B Er ey [ 100] .14 68 o |26 B --{ ASHL.
10-15-71 15.0 27 0 14 10 10 2.8 122 0 1.8 3.1 -1} .31 06-m=-m 130 18 76 0 21 .5 201 [i.5
5dee 10-15-71 12,0 33 10 23 16 11 3.0 172 0 4.8 5.4 .17.50 09~ 183} .25 120 0 16 .4 285 1.5
18adb 7-13-71 12,2 35 20 15 8.7 6.2 2.2 99 0 4.0 2.1 L1 ---- A2 123 .11 73 0 15 .3 105 [7.0| Porter Springs.
22ddb 5= 1-72 |----oe|ommm e e 35 21 15 ---- 164 10 10 5 B Rl S s 210} .29 176 40 |---- .5 333 PB.6|ASHL.
32cdc 8- 3-71 12. 0 22 | 200 25 15 12 1.5 161 0 8.0 1.2 2 (LT L03f-- e 180{ .24 120 0 17 .5 290 6.9
32dbe 8- -69 |-m-eeofemme fmmme e 17 8 6 ———- 88 0 7 04---- |- e 125| .17 76 4 15 .3 178 {--- ASHL.
7-14-71 12.5 27 100 14 8.2 6.1 1.6 96 0 1.8 1.7 .11 .16 2 109) .15 69 0 16 .3 156 [7.0
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Table 5. --Chemical analyses of water from selected wells and springs in southern Navajo County—Continued

G Dissolved Hardness
Ni- Specific
- Dis- solids as CaCO Sodium -
Well or Date of T:;:_ Silica [*01ved| Cal- | Magme- Sodium | Fotas-|Bicar-| Car- | o\ Chloride|F1u0" tri:; O;tho_- Boron 3 Pert— adsorp-| conduct-
spring col?ecttl)on Tu e |(si0.,) iron cium sium (Na) sium |bonate | bonate (50 481’;1 €l ride ;n phos (B), Milli- | Tons lei cen tion (a?ce pH Remarke
location .r 2’{ (Fe), | (Ca) | (Mpg) (K} [(HCOZ)|(COZ) o) (F) i- | phate ug/l |grams| per Calciumf Non- | go- |\, |{micro
c) trate| {PO,) magne- | car- |dium mhos at
ug/1 o 4 per |acre-|™® bonat (SAR) 25°C)
liter | foot sium onate
(A-9-23)
32dcb 7-20-71 13.51 27 10 18 9.7 7.3 1.9 122 0 25 2.6 0.2 0,21 0.15[-----~ 130f ©.18 85 0 15 0.3 201 |6.8
32dce 11~ =62 |-rrreef eomee oo ee 1 16 g 6 -——- 84 0 5 3 .1 1220 .17 76 8 14 .3 161 ---| ASHL.
7-14-71 13.5( 27 10 14 8.2 6.3 1.8 97 o .8 2 .1 109 .15 69 0 16 .3 158 7.1
34aba 10-15-71 15.5 18 10 5.0 1.5| 30 1.7 104 0 2.3 2.4 .1 .12 L15f------ 113 .15 19 0 76 3.0 162 8.2
34abd1l § 10-15-71 12.5] 29 10 19 14 7.3 .6 143 0 2.0 3.4(0 .18 A2 - 147 .20 110 0 13 .3 228 |6.7
(A-10-20)
8dac 4- 4-72 15.0 12 10 84 28 4.8 1.6 314 0 80 8.1 .1 .12 L03}------ 374 .51 320 67 3 .1 618 7.1
(A-10-21)
3cee 6-14-72 15.5 13 10 87 21 5.7 1.2 291 0 18 9.910 .49 06)|~----- 281 .38 250 15 5 .2 488 7.4
10baa 4-16-72 |ooooof oo ] 73 16 5 --—- 208 0 20 8 AT - e - 278 .38 250 ki 4 .2 435 |7.8| ASHL.
l4cac 10-20-72 |-omooe|~omon oo 69 22 3 -——- 210 0 50 6 B R e B el el 278 .38 264 91 2 .1 435 [8.0f ASHL.
24ddc 1= =62 fre---f-mme oo 8! 22 7 ———— 222 0 58 6 A R B e 307! .42 270 86 5 L2 t--1 ASHL.
6-14-72 | 15.5| 11 10| 76 28 4.4 1.3] 311 0 58 6.0 0 0 0 |------ 338! .46 300 | 50 3 .1 578 17.4
{A-10-22)
20dad ] 10~ -60 f----en|omeon oo 66 23 8 -—-- 205 5 51 7 1 R S 313 .43 260 | 91 6 R F--| ASHL.
11-21-72 16 14 9 64 24 6.9 1.6 287 0 53 5.4 .3 .13 .03 20 302f .41 260 40 5 .2 497 6.8
30aba 8-22-T72 fe---mo|-mmem |momeon 73 30 4 - 244 0 48 6 Rt e e R T 308] .42 308 | 106 3 .1 476 [8.1| ASHL.
32ach 5= =71 fe--mmefmmm e e 61 13 4 ———- 194 0 24 8 B R el LE Tt 325] .44 206 47 4 .1 500 --! ASHL.
(A-11-19)
14abb 8- ~62 |---ooofooen oo 84 22 4 ----1{ 250 0 53" 5 A R el ettt 326 .44 300 | 95 3 R l--] ASHL.
11-21-72 |-~=----| 12 9 75 28 4.0 1.3 302 0 56 5.1 .3 .9 03 10 332f .45 300 55 3 .1 558 (6.8
{A-11-20)
32cba 11-21-72 |------ 12 9 58 22 4.1 1.3 264 0 22 4.6 W1 13 0 10 255] .35 240 19 4 .1 439 6.9
{A-11-21)
1Tbac 6-14-72 16.0 9.1 10 73 24 7.0 1.4 267 0 74 9.710 0 03 |- 330| .45 280 62 5 .2 544 7.4
(A-11-22)
14cca 10~ -67 |------l--—ec |- 11 6 8 ——— 1 | ---=~- 8 3 B R il aile L 1100 .15 52 0 25 j------- 152 9.2| ASHL.
15adb 10- =67 jr--m-of-mmee frem e 17 9 7 —m— 92 1 7 3 W2 e e 135 .18 80 4 16 |-~----~ 196 [B.4] ASHL.
15ddd 10- =67 j---m—f-mmo fome o] 13 7 7 -——- 8 |------ 6 4 B R e mhabettated 115) .16 82 0 20 Jewee--- 156 8B.4) ASHL.
35dbe 4-23-72 |--=--m|=r——r jom o 75 18 10 - 256 o 9 4 I e el 325) .44 264 51 8 .3 500 {7.6| ASHL.
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Table 5. --Chemical analyses of water from selected wells and springs in southern Navajo County—Continued

2L

Dissolved Hardness i3
: Ni- . Specific
Dis- solids as CaCO Sodium |
Well or D { T::n: Silica solved| Cal- | Magne- Sodlum Potas-|Bicar-| Car- Sulfate |Chlorid Fluo- | trite 0;3‘0_- Boron 3 Pert— adsorp- conduct-
spring lia:et? ]: a (S‘(l) iron cium sium (Na) sium |bonate | bonate (‘;0 ;" 4C°11;1 €| ride Nmid ph f (B). Milli- | Tons . cen tion ar.xce pH| Remarke
location | SOMection | ture (SiO) (pey | (cay | (Mg) K) J(HCO4)| (CO4) 4 (F) - | phate | )3 grams| per |[Calcium) Non-feo-| . |(micro-
(°C) trate! (PO ) magne- | car- |dium mhos at
ug/1 ™) 4 per |acre-| - bonat (SAR) 25°C
liter | foot sium onate| )
(A-11-23)
3bba 11-21-53 { 18.0 18 l------ 21 10 12 124 |----—- 8.4] 6.0/ 0.2 J--ecfomomofonee 139{ 0.19 94 0 22 0. 5 222 ——-‘
20dcd 4- 6-72 { 16.0 29 10 12 7.4 B.5 3.2 95 0 2.9 2.910 0.17) 0.12 [---w--- 113 .15 59 o [ 23 . 5 153 |1.6| Silver Springs.
31dbb 2-10-72 Jrmmmmmf o e 17 12 9 ———- 94 0 12 8 L R e 142192 92 15 {17 [-==-umn 217 {7.2{ ASHL.
(A-12-15)
36ddc 6- 8-72 { 12.0 8.3 20 52 29 2.3 W7 312 4] 3.7 3.1] .1 1.1 0 |-e---- 258; .35 250 [} 2 -1 471 |7.4
(A-12-16)
20dba 3= =66 [~m-emfecmem [memem- 53 45 8 ——-- 300 0 11 4 A R 380 .52 321 1 5 .2 588 |--- ASHL.
24bba 5- -65 48 25 4 -—=- 218 0 <1 4 BRI Rl T el EET T 235 .32 224 45 4 B ---| ASHL.
6-20-72 | 13.5 9.1 70 43 27 2.7 .6 273 0 5.3 2.9]1 0 .62 .09 f-em--- 233| .32 230 7 2 .1 418 |7.8
(A-12-17)
18ddd 6-20-72 {--=--- 11 10 55 26 4.3 1.9 284 0 20 3.4 0 .07 .03 j------ 267| .36 240 3 4 .1 481 8.0
21bch 5= =BT |mmmm]rmene e 59 23 2 - 238 |-----m oo 4 .1 248(----- 244 47 2 B i -~-{ ASHL.,
6-21-72 0 58 28 2.5 .8 279 0 20 4.3|0 260| .35 250 23 2 .1 463 7.6
32dde 4-25-T72 f--memmfomeme e 60 22 -—-- ———- 214 ] 9 4 L e el REE T 264 .36 240 65 |----fmmmaen 417 |7.9| ASHL.
33bdd 5= -69 Jem-—mlemmen e 44 25 3 ---- 108 0 8 12,0 .05 f~rm= | ememme)emaaam 240| .33 216 125 3 .1 385 ---{ ASHL..
(A-12-21)
1bbb 1-12-72 | 14.5 26 0 57 34 21 5.2 293 0 83 8.7 .2 .41 0 40 383 .52 280 42 14 .5 603 7.4
22bbe 3-10-51 | 16.5 12 f------ 59 22 6.2 274 j------ 17 5.0f .4 1.2 |--momm e 258) .35 238 13 5 .2 457 |---
(A-12-22)
2adb 9~ 8-72 |-=vmum 15 4, 800 36 13 14 2.8 38 0 140 12 1.1 b .03 [-meee- 324| .44 140 110 17 .5 403 6.0
4cdd 6-14-51 | 17.0 B O 18 10 10 108 0 13 5 B R R 130/ .18 86 0 121 .5 203 {---+
30Whcb 7-30-51 | 16.5 | 31 j{------ 35 21 15 230 0 9.9 4 B e R e L E Y EETE 231 .31 174 0 |16 .5 369 ---
1-12-72 | 11.5 31 10 41 25 12 5.5 269 0 12 3.3] .1 3110 40 264 .36 210 0 11 .4 431 7.6
31Whch 1-12-72 | 18,0 30 10 58 31 12 5.9 348 0 16 3.3] .1 181 © 40 327 .44 270 0 9 .3 546 (1.3
(A-12-23) 4
3ceb 6-12-58 | 16.0 | 12 |------ 106 53 170 0 4] 675 97 = e e 1,130] 1.54 482 | 482 |43 3.4 B.6
(A-13-17) I
5caa 6-20-72 | 17.0 10 0 56 30 2.5 .8 310 0 18 4.1]0 37700 |------ 275 .37 260 9 2 .1 499 [7.6
[
(A-13-19)
2T7cde T- =B Jrmeommfmmnem e 50 21 6 184 J------ 32 6 .08 275({ .37 212 61 [ e r--{ ASHL.
6-23-72 | 16.5 12 0 52 21 5.8 1.2 242 0 32 5.8 .1 251 .34 220 18 5 .2 432 B.1



Table 5. --Chemical analyses of water from selected wells and springs in southern Navajo County—Continued

T i
_ Ni- Dissolved Hardness | Specific
Well o | pate of g:;:: Silica S’Z{:“ Cal- | Magne-| g 4o |Potas| Bloar-| Car- | oo | optoride| F19O '::i& ?,;:,}:1— Boron so-lids e s f::t_ 5;;1‘::’; 'coa:,dc?t-
spring iron cium sium 8ium |bonate | bonate ride {B), Milli- | Tons . tion pH Remarks
location | Golection '{,"C'; (510,) (Fe). | (Ca) | (Mg) (Na) (K) [(HCO4)|(COZ) (804 | HcD (F) | Ni-|phate | 000 grams | per |Caleium Non-jso-i o4y, {micro-
ug/1 trate (P04) per |acre-| Pagne-| car- dium (SAR) mhos at
(N) liter | foot sium |[bonate 25°C)
(A-13-20)
29ced 6- =65 Jo---oofoeoooboo-oo 41 16 [ 4 160 J------ 9.0 3 10,4 fo-mm | 187] 0.25 168 | 38 5 0.1 286 }-- ASHL.
6-23-72 17.0 12 10 44 16 2.4 1.0 201 0 9.1 2.1 1 0.99 0,03|--=-~-~ 180 .26 180 11 3 329 8.0
(A-13-21)
10cda 9-28-56 15.0 29 fF----- 26.2 14.2] 80 -——— 129 0 28.9 114 |----- R it S ] R 124 18 58 3.1 663 |[7.8] CL.
23cbe2 8-17-72 15.5 21 10 58 17 14 3.0 214 0 53 9.8 3 .74 . 03|------ 283 .38 210 34 12 .4 463 (7.3
25bch 1-12-72 15.0 22 10 30 16 13 4.6 175 0 33 791 .1 .15 0 40 214; .29 140 0 16 . 5l 328 |1.3
26aab 7-19-46 | 15.0 |----- pomun- 66 24 26 305 [----~-- 46 13 I T e et 328| .45 263 | 13 |18 .1 566 f---
26adb2 T= =72 |r=meemfoee b - 24 30 i4 ———— 150 0 53 10 R R e et 250] .34 182 61 14 . 5| 400 |7.6] ASHL.
29bbe 10- 7-56 16 12.5‘ ————— 52 20 15 -—— 244 0 31.1 8.0|-~w-~ Ll EEEE DR EE L L 403 .55 | 212 12 13 -4 423 |7.2{ CL.
29bdb 7- 9-56  |------ 10,0L ————— 53 22 19 ———— 244 o 48.2 10.0}----- R R e e 422 .57 223 23 16 .6 450 [7.9| CL.
29dda 9-22-56 15.5 120p-~--- 54 22 | 16 - 259 0 34.5 9.0]----- B e e 423| .58 226 13 13 .5 459 [8.1| CL.
32ceb 8-23-50 16.5 15 p--eo-- 64 22 9.7 256 ------ 45 8.0 .1 |--=-}-=mmm=|-omm- 2921 .40 250 40 8 .3 485 |---
34ced 8-24-50 15.5 25 po---- 47 23 17 264 ----- 19 700 .2 |----|----m-|-mmmm 269 .37 212 0 15 .5 441 ---
(A-13-22)
10cca 9- 5-72 14.5 9.6| 950 150 45 14 3.2 289 0 350 13 .7 .01 [ C Y 728 .99 560 | 320 5 .3| 1,060 7.1
(A-14-16)
8dchb 7= =66 |-mmmmnfemeo- bommnn 70 39 |12 - | 263 pe---- 85 10 B B Tt EERE 415| .56 340 |120 7 .3 645 |---| ASHL.
34bch 6-19-72 16.5 9.7 10 56 32 2.5 .8 330 0 8.8 3.9 1 .38 0B |-~mm-- 278 .38 270 1 2 .1 513 (7.7
(A-14-17)
18bbb 8- -69 lee-eefemes b 63 19 4 ———— 232 p----- 8 9.0 .3 j--—-}--—mm— |- 2907 .39 238 45 3 .1 454 I --| ASHL.
(A-14-18)
bade 4- -68 [------|----- boeee- 65 29 i1 -——— 195 o 124 164 j----- N R 689 .94 281 |122 46 2.9 980 |7.6] AES.
{A-14-20)
30caa 9-21-72 16.5 13 20 53 29 P90 2.1 219 ¢} 80 430 .3 .38 L03m-m--- 1,020] 1.39 250 72 71 8.0/ 1,870 [7.7
33daa 7-10-51 19.0 12 fe-=-- 107 50 170 221 po---- 493 102 P R Rl i 1,050] 1.43 472 292 44 3.4| 1,550 |[--
{A-15-15)
12bbe 11-22-66 16.0 13 | 200 48 21 8.3 244 0 18 5.0 .2 jer--femmmmmm e 234 .32 208 7 8 .2 401 7.7
{A-15-16)
15dde 6-14-66 25.5 12 0 50 30 2.1 278 0 14 7010 kil EEE Rl LRt 252 .34 248 20 2 .1 449 1.6
35aac 6-23-172 16.5 1 0 51 28 4.4 .9 279 0 15 5.210 .68 03 [-~---- 256} .35 240 14 4 .1 461 1.9

€L



Table 5. --Chemical analyses of water from selected wells and springs in southern Navajo County— Continued

[

. Ni- Diss?lved Hardness i | specific
Wellor | 1\ e of g::;: Silica ;;Eed Cal- | Magne-i g y;um|Potas-|Blear-| Car- | o e lentoride| FLU0" t:ize Op:g:—— Boron .so.hds et f::t— s""(;i:l:’l: . CZ:chd-
spring N . iron cium sium sium |bonate | bonate ride . (B}, Milli-§ Tons . tion . pH! Remarks
location | cotiection | tare | (5105)] (pey, | (ca) | (mg) | M) | ) fmcop|(cog) | B0 | 4D () o | Phate | ug/1 |grams| per |Caleium) Non-|so- | ;,  (micro-
ue/l ] T per | acre-| HO e | GAR) ot
liter | foot
(A-15-21)
E—— v
8ddc 2-14-34 71 31 118 252 0 120 162 1 0.4 |---n|-mmmoo]meeo o 626| 0.85 305 |----- 46 2.0 -eeeaaae -4
6-11-486 71 28 121 260 0 110 160 I e el EE T 620 . B4 292 79 |- |-~ 1, 100 [--4
32ach 6-11-58 17.0 12 |e=---- 296 29 134 300 0 930 156 LO f---mfomme e 1,780f 2,42 1,150 900 | 20 1.7 2,260 (7.0
36hcb 9-12-72 18.0 20 60 37 13 T4 2.9 180 0 50 83 .2 0.59 0.03]------ 371 .50 150 0} 52 2.7 638 (7.7
(A-15-22)
10dba 9- H-72 18.0 4.2 30 66 74 59 7.5 204 0 350 71 .6 |0 0 |------ 733} 1.00 470 300 | 21 1.2 1,150 (8.2
{A-15-23)
3bbb 12-22-72 17.0 9.3 20 100 29 350 7.6 182 o] 200 500 .5 .02 .06 70 1,370[ 1.86 370 220 | 67 7.9 2,430 7.8
1Tdab 11-20-53 16.9 12 [-enm- 65 24 32 168 0 124 44 A e Rl FES R 385 .52 260 123 | 21 .9 644 |--4
27ddb 11-18-66 |------ 9.4 65 14 35 108 0 138 43 B e R Tl TR 368; .49 218 130 § 26 1.0 598 |7.0
34aad 8- 1-50 17.0 12 = 49 18 27 139 (-----—- 92 34 B e Rl R EeE 302 .41 200 87 | 23 .8 502 {---
{A-16-16)
28cab 12-17-65 |--~---f -wemm oo 42 20 60 199 0 21 94 O e R B 335 .46 188 25 | 41 1.9 620 |7.9| ST.
(A=16-17)
8cab 9-27-72 17.0 11 20 41 19 42 1.3 217 ] 28 56 .2 .56 0 - 308 .42 180 3] 33 1.4 559 {7.6
1ldee 9-27-72 17.0 9.91 20 43 25 120 1.3 208 0 88 180 .2 .43 0 |------ 552 .75 210 40 | b5 3.6 1,010 {7.6
27Tbca 7-24-69 |------ 15 20 88 42 910 3.8 152 0 330 1, 400 .2 .04 [ 2,860] 3,87 3%0 270 | 83 20 4,930 (7.9] ST.
(A-16-18)
2bddA 4-23-68 16.0 14 0 46 44 201 248 0 94 305 B I e Rt bl CE TR 826 1,12 296 92 | 60 5.1 1,510 {7.2
Yacdl 9- 6-72 17.5 9.9 30 924 54 |1,000 3.4 179 0 370 1, 500 .2 .76 03 |------ 3,120] 4.24 460 310 | 83 20 5,470 8.0
28dch 7-24—69 19,0 9.7 10 80 28 940 4.4 217 0 27 1, 500 .4 .90 03 ------ 2,700 3.67 310 140 | 86 23 5,500 7.9
(A-16-19)
4bbe 6-18-46 17,0 [ ~—em oo 82 39 769 225 0 273 1,110 |----- il e 2,390] 3.25 365 180 | 82 18 4,130 |--4
4-23-68 16.0 15 0 8 37 759 236 o 240 1,100 PR R et 2,3560] 3.19 348 154 | 83 18 4,180 /7.1
36che H5- 8-68 |------ 12 0 668 190 2,820 2176 012,620 | 3,980 | 5.4 |-r--|---veoufoomanan 10, 400| 14, 1 2,450 P,ZZO 71 25 15,200 |6.8} Dip sample.
(A-16-20)
16bac 6-15-65 15,5 J~meem o men 72 35 113 303 0 120 138 R A Rl e e e P 322 74 | 43 2.7 1, 110 7.7
(A-16-22)
14adb 9-12-72 19.0 8.7 40 210 51 780 14 364 011,600 350 | 2.0 .03 03 f-m-mem 3,200] 4.35 730 440 | 69 13 4,230 (7.3
17ced 5-17-68 16.0 14 20 84 29 83 236 0 177 91 .8 . Rl R e 595 .80 328 134 § 35 2.8 981 |7.2
29ddd 9- 5-72 18.0 4.3 30 56 25 83 3.8 148 0 160 75 .3 .02 0 Jrew-- 460 .63 240 120 | 36 1.8 776 18.2

122



Table 5. -~Chemical analyses of water from selected wells and springs in southern Navajo County— Continued

Ni~ Dissolved Hardness Specific
- Dia- solids as CaCO Sodium-| °P
Well or Date of T:::_ Silica solved| Cal- | Magne- Sodium | Fotas-|Bicar-| Car- Suifate |Chlorid Fluo- | trite] 0;“‘0‘ Boron 3 Per- adsorp- conduct-
spring collection ;:ure (5i0 iron | cium | sium (Na) gium |bonate | bonate (‘;Oa € 4&; €| rige | 8nd phots- (B), |Milli-| Tons cent | “tion ance pH Remarks
location . 2| (Fe). | (Ca) (Mg) a (K) |(HCO4){(COg) 4 (r) | Ni- | phate ug/l |grams| per |Calcium, Non-|so-| . = i(micro-
Q) ugll trate| (PO,) per |acre-| M3gne- | car- dium| (o, oy jmhos at
. o
(N) lter | foot | 8ium [bonate 25°C)
{A-16-23)
15bad 12-22-71 1 19.5 10 40 96 23 1,200 12 331 0 270 1,800 1.7 ]0.03 ] 0.06 |------ 3,580] 4.87 330 63) 88 29 6, 390 (7.5
(A-17-186)
17aaa 12-14-65 |----=-]mvuce [-moom 29 31 114 257 0 29 147 A R el Bk CEE e 477 .65 201 0} 55 3.5 874 [7.9{ ST.
(A-17-17)
22cce 7- 8-66 | 19,0 14 0 114 38 152 166 0 300 230 R O R ety EET T 930} 1.26 442 306 43 3.1 1,530 |7.4] Spring O on
Chevelon
Creek; 0.5
pint per
minute,
(A-17-18)
3ddb 12-14-65 | 15,5 |--~-- [------ 88 56 915 218 0 330 1, 360 P I Rl et EEE 2,860| 3.89 450 272| 82 19 4,990 [7.5
7-21-70 {------ 12 f=m-ee- 74 51 928 3.4 182 0 225 1,340 B I e R e T T 2, 720| 3.70 395 246 84 28 4,510 8.2
17bdb 12-14-65 fre-omm|mmmoe fommeen 38 42 277 202 0 109 421 L2 e e e 987| 1.34 270 105 ] 69 7.4 1, 790 (7.5
{A-17-19)
2cda 1-12-68 | 18. 0 15 30 55 31 140 256 0 114 169 N e R R T CE R 6511 .89 264 54| 54 3.8 1, 140 [7.3
2dbd 6-12-68 | 18.0 15 20 63 32 138 268 0 126 167 N e el R LTS EEE TR 674 .92 288 68| 51 3.5 1,170 [7.5| Bailer sample.
4cce 12-14-65 | 14,5 |----- |-==--- 81 41 146 287 0 198 175 B el R E 782 1. 06 372 137 46 3.3 1,310 7.5
6cbd 5- 1-68 14 0 464 73 452 214 0 642 1,130 1.1 e e e 2,880| 3.92 11, 460 1,280 40 5.2 4,780 [7.1| ST.
12ach 6-12-68 | 18.0 15 80 57 34 124 220 0 138 161 B R S L e EEEE T 638| .87 282 102 | 49 3.2 1,130 [7.3
12bce 8-17-72 | 16.0 12 50 72 43 140 2.5 232 0 230 180 .5 .01 12 |-~---- 794( 1. 08 360 170} 46 3.2 1,321 [7.4
14cde 4-23-68 | 14.0 14 0 85 56 138 268 0 257 180 B et et ol EE LT 863| 1.17 442 222 | 40 2.9 1,440 [7.2
28cch 4-24-68 | 16.0 3.7] 20 16 i1 544 129 0 166 700 R e e RS Rl EEE L 1,500| 2. 04 84 0|93 24 2,800 B.7§ Dip sample.
(A-17-20)
3bbe 9-13-72 | 17.5 11 40 120 486 290 3.1 2086 0 300 460 .4 .01 .03 |------ 1,330| 1.81 490 320 | 56 5.7 2,320 7.7
5ceel 7-23-68 | 17.0 18 20 42 27 104 204 0 83 132 P e il S 507| .69 216 49|51 3.1 909 7.5
6ach 7-24-68 | 17.0 15 10 45 27 89 200 0 88 114 N e R il SRR 477| .65 224 60 | 46 2.6 858 [7.4
Bace 7-24-68 | 17.0 14 10 42 26 84 198 0 68 113 R e el e 445| .61 210 481 46 2.5 839 1.4
8bdb 9-12-72 | 17.0 11 30 39 26 100 2.1 201 ] 83 130 .5 .01 .03 50 491 .67 200 40| 51 3.0 885 1.7
10caal 4 67 - m e 72 35 60 ———— 186 |------ 155 68 B R O e bl e TR 568 .77 327 171 29 1.4 f---mmmm F--] ASHL.
3= =69 frommee|emmen frmeman 37 16 53 - 152 |------ 130 60 B B e ettt LR 450 .61 260 34|42 1.4 714 |-~
10dac 9- 6-72 [17.0 i2 90 90 59 94 2.5 241 0 280 140 .5 .26 03 150 7981 1.09 470 27030 1.9 1,280 [1.3
11dac 9~ 6-72 | 17.0 14 40 150 130 170 6.1 238 0 740 270 .6 2.8 12 140 1,610 2.19 210 710} 29 2.5 2,360 .6

GL



Table 5. --Chemical analyses of water from selected wells and springs in southern Navajo County—Continued

9.

Ni- Dissolved Hardness Specific
Dis- solids as Caco Sodium-| °P
Well or Date of T:::: Silica solved| Cal- | Magne-~ Sodiu Potas-|Bicar-| Car- Sulfate |Chlorid Fluo- trite O;th(i- Boron 3 Per- adsorp- conduct-
spring coll e: n l: (si0.) iron cium sium e )m sium |bonate | bonate (‘;O € 4181‘;1 €| ride and phots (B), Milli- | Tons ) cent tion afxce pH Remarke
location | SOV ECHON | ture (WI0)) (pe), | (Ca) | (Mg) * (K) J(HCOZ) | (COg) 4 (F) | Ni-phate | o)) Jgrams| per |Caleium) Non-|so- | .. |(micro-
C) tratej (PO,) magne- | car- |dium mhosg at
ug/l ™) 4 per |acre- o bonat (SAR) 250C
liter | foot sium onate )
(A-17-20)
26dbe 11- 4-69 {-~=--- 13 |----- —‘ 38 23 57 2.3 186 [------ 89 52 0.4 |-wu}ameen 0.01 383| 0.52 190 371 39 1.8 635 |7.9f USSL; zone
tested 554
R to 615 feet,
11~ 5-69 |-~---- 13 j------ 38 24 53 2.3 185 [-~=--- 82 52 R Rl et .02 375 .51 194 421 37 1.7 626 7.9 USSL; zone
tested 436
to 546 feet.
11- 6-69 |----- 13 |-==--- 39 22 80 2.7 203 |------ 119 54 B g R L 0 476 .65 188 221 47 2.5 724 18.0| USSL; zone
" tested 297
to 446 feet.
11-25-69 |-~-—-- I 436 62 |5,560 11 209 011,070 8, 790 B A R EE T . 14116, 300]22. 2 1,340 {1,170, 90 66 24, 800 [7.4{ USSL; bailer
sample
from 722
feet.
(A-17-21)
10cba 4-18-54 J--mmofmmmm e e ---- ---- A R e 3,320 |----- i e R B et R T EES TR E TR R e 10, 700 |--- Bailer sample.
16adb 4-18-54 |--~--- 4. 5f-----~ 124 43 119 279 |-=---- 305 140 B R S R e 874| 1.19 486 258 35 2.3 1,400 |---| ST.
(A-17-22)
17dbd 4-30-65 |[---—=-|mmoon [-m oo 132 45 1,110 182 0 215 1,810 B R e RE L B Lt 3,490 4.75 515 366| 82 21 6, 090 |7.5| ST.
22bcce H- 3-63 |-l m o e 298 43 197 —-———- 261 o 710 285 (----- ikl Rt e Rt 1,660( 2,26 924 7071 32 2.8 2,300 |7.0] WFC.
(A-18-16)
30dd 7- 7-66 | 17.0 13 0 50 24 178 222 0 32 280 I B R et R 686 .93 224 42| 83 5.2 1, 280 [7.7] Spring 1 on
Clear Creek;
0.5 pint per
minute.
3ladb 6-30-66 | 18.0 12 0 50 24 201 224 0 31 317 0 Rl Rl S 745 1,01 226 42] 66 5.8 1,400 J7.6
31bbb 7- 7-66 | 20.0 14 0 46 27 576 160 0 50 920 I e L Lt 1, 710{ 2.33 228 97| 85 17 3,200 {7.8] Spring X on
Clear Creek;
0.5 pint per
minute.
(A-18-17)
Scaa 8-22-57 | 15.0 | 15 |------ 96 53 1,680 245 10 385 | 2,470 P e e el EEE 4,830| 6.57 548 240 89 34 8, 330 F.s
6ceb 3~ 8-67 |------ 18 |------ 276 39 7286 274 |------ 680 1,060 R e R EE ST R 2,930] 3,98 850 6261 65 11 4,500 7.2
12cba 3- 3-70 {------|-----|----~+ 320 58 |[i,100 —-——— 164 |~----- 830 | 1,760 N1 Rl EEEEETS PEEET 4,454) 6.06 | 1,040 9034 70 15 6,670 |--| ASHL.
14aad 1-10-67 J------ 18 f---=-- 52 12 522 256 0 210 627 I e Rl it 1,570( 2,14 180 0f 886 17 2,800 1.5
(A-18-18)
Tddc 1-10-67 j-~m==~ 13 |-~-=-- 146 24 604 204 0 420 820 B e R el EEE T 2,140| 2. 91 465 2981 74 1.2 3, 600 7.4
10ada 1-10-67 j====-- 11 [-=--=-] 66 32 405 272 0 194 525 R e e P 1,370| 1.86 295 72175 10 2, 440 ’7,4
10ccbl 1-10~67 j-=~--- 3.3)------ 16 19 224 374 0 4 156 R bt EEE R 594 .81 48 0| 80 14 1,070 7.3
34daa 7-16-69 | 16.0 13 10 40 35 400 4.8 156 0 250 540 .3 0.38 0 |r----- 1,360 1.85 240 1201 78 11 2,300 B.2



Table 5, ~-Chemical analyses of water from selected wells and springs in southern Navajo County—Continued

1 Dissolved Hardness
Dis- Ni- s Specific
- _ solids ag CaCO Sodium |
Well or Tem solved] Cal- | Magne- Potas-}Bicar-| Car- .. |Fluo- tritef Ortho Boron 3 Per- adsorp- conduct-
in Date of | pera-|Silica . Sodium Sulfate |Chloride and { phos- cent P ance
spring collection | ture |(SiO,) iron | cium | sjum (Na) gium jbonate | bonate (s0,) | 4cn ride N hat {B), | Milli-| Tons tion ‘ pH| Remarke
location . 2| (Fe), | (ca) | (Mp) K) [(HCO,) | (CO,) 4 (F) | N phate | o)) lgrams| per |Caletum Non-|so-| ., |(micro-
(°C) wg/l trate| (PO,) per |acre-| M3gne-) car- dium| (SAR) mhos at
(N) liter | foot sium (bonate| 25°C)
(A-18-19)
8ddd 12-17-53 17.0 6 34 759 256 |-=w--- 179 1, 120 0.7 |---- 330 120] 83 18 4,230 |-~
6-15-R5 16.0 684 76 - ———- 207 0 680 1, 960 W5 feme- 2,020 1,850 [~--=|---mu-- 7,000 [7.0] Sampled after
pumping 5
minutes.
3- 3-86 [----- 22 0 96 40 1,100 268 6 255 [ 1,640 | .8 [---cjocmmme]oomonn 3,280 4.46] 405 186| 86 24 | 5,730 {7.7] Sampled after
pumping 100
- minutes.
16ada 11-19-53 16.5 11 feem--- 66 30 589 243 |------ 185 825 R e Rl ettt 1, 840! 2.50 288 89| 82 15 3,220 -
yué/ 11-24-53 | 17,0 12 |------ 64 32 569 241 j------ 186 805 | .6 |-r--[---mmo]ooom- 1,790| 2.43| 291 94| 81 15 | 3,180 |--| Sampled after
pumping 8
hours.
7= 1-54 jo--ceofeocmm oo [ “-—- R B2 B e 825 |----- - 3,250 f--
6-15-65 31 592 236 0 176 850 '} .6 [---- 290 97| 82 15 3,330 |[7.6
16bbc 1-12-68 17.0 12 70 81 41 959 270 0 235 1,410 .8 |---- 2,870 3.90 370 149] 85 22 5,110 7.5
) ¢ 3-19-68 17.0 15 20 70 36 752 268 0 205 1,080 .8 f---- 2,290| 3.11 322 103 84 18 4,100 [7.4| Sampled after
NN pumping 4
hours.
5- 1-68 17.0 14 0 8 38 802 270 0 218 1, 320 R R R EE P 2, 700| 3.867 350 129 88 21 4,860 [7.3] Sampled after
pumping 3
weeks,
6-20-68 18,0 13 20 82 39 958 270 c 228 1,410 I e el RaEE Tl EEE T 2,860 3.89 365 144 85 22 5,170 |[7.1{ Sampled after
pumping 4
! weeks.
7-16-68 18.0 13 20 84 39 974 274 0 235 1, 430 I e ettt EE S LT 2,910| 3.96 370 146 | 85 22 5,240 |[7.4| Sampled after
pumping 8
weeks.,
8-28-68 16.0 i3 20 81 40 946 268 0 232 1, 390 B b EE TS L 2,830| 3.85 366 197 85 21 5,090 [7.5] Sampled after
pumping 3
months.
16bch 3- 3-66 |------ 14 0 53 34 444 264 0 165 600 N e Bl EEE R 1,440! 1,96 270 54| 78 12 2,520 7.7
11-16-66 16.5 11 pe---- 60 27 429 256 0 170 570 .8 |---- . 260 50| 78 12 2,460 (7.3
7-17-68 17.0 13 10 55 32 445 262 0 162 605 A el R el CEE ST 1,440 1. 96 270 56| 78 12 2,640 (7.1
8-17-72 |-=---r|mmmmm poema 60 32 460 ---- 281 ] 170 650 |----- bl b LRt 1,659) 2.26 281 51|78 12 2,600 {7.9] AES.
16caal [12-18-53 15.0 11 === 58 32 391 258 |~wmeem 1im 520 B R e el Rdetet il EE SR T 1,310) 1. 78 276 64| 75 10 2,320 k-~
1-12-68 17.0 13 30 55 33 393 256 0 162 530 B I e ettt LA b 1,310| 1.78 274 64| 76 10 2,400 7.3
16caa2 8- 1-55 16.5 |~-=-= ol fome - -——— ———— 146 0 |----——- 1,060 j----- e e el B e 2,190 2,070 F--—- po----- 6,070 [7.0] Bailer sample.
8- 5-55 16.5 |--~-~ ——— -———— 165 0 [------ 1,040 {----- el b e L e EE il R b SE LT 1,850 1,720 == pr-v--- 5,430 [.0]| Bailer sample.
8-22-55 16.5 12 389 248 0 163 585 A e il EE LT 1,380] 1.88 354 150 71 9.0] 2,410 5.7
16caa3 [12-17-53 14.5 9.9F----- 177 38 492 231 J--m--- 496 675 LT femmm e e 2,010} 2.73 598 408 | 64 8.8| 3,260 tf--
3~ 3-66 |------ 14 0 274 40 596 244 0 745 830 B e ittt Tt 2,620] 3.56 850 6511 60 8.9] 4,130 [.5
16cac 12-17-53 15.0 11 pe---- 592 45 649 292 |------ 1, 700 750 1.5 [-m-- e e 3,9800; 5.30 |1, 660 1,420 46 6.9 5,010 }f--
16cce 8-21-67 |-----~ 22 10 55 35 436 264 0 160 598 A el S e L 1,440] 1. 96 280 64|77 11 2,830 [1.5
16cdc 12-18-53 15.0 12 p----- 55 34 209 245 |-----~ 137 270 I el e el EE LR L 842 1.15 277 76 | 62 55| 1,480 F-~
16dac 6-12-46 18.5 |--~-= Fm-=-= 66 31 508 237 |------ 170 725 B O e aadl AR EEE R 1,820 2.20 292 98 | 79 13 2,850 p--
16ddb2 4-26-54 49 772 293 1,370 920 1.8 [~--= |-==m=m |- 3,710} 5.05 | 1,290 1,050 | 56 9.3| 5,230 |--| Bailer sample.
5- 8-54 |-~—---| 20 fremempomonn foaeaaan ———— ——— 208 725 F-=- p-m=--- 2,900 }--| Bailer sample.
5- 8-54 25 508 240 695 1.0 fr==m frmmmmm o 1,570} 2. 14 245 48 | 82 14 2,850 f--|Bailer sample.
5- 9-54 30 526 244 735 L0 f-e-= - |- 1,640] 2.23 273 73| 81 14 2,980 [--|Sampled after
pumping 1 day,
6-15-65 16,0 |-==-e po-mu- 64 32 ———- —-—- 242 0 182 835 5 e--- 292 94 b---

~
~



Table 5. --Chemical analyses of water from selected wells and springs in southern Navajo County—Continued

Ni- Dissolved Hardness Specific
Dis- _ solids as CaCO Sodium-| °P
Well or Date of Te;:: Silica [01Ved] Cal- | Magne-|o .. |Potas-|Bicar-| Car- Sulfate |Chloridel LU0~ trite O;thcl Boron 3 Per{ adsorp-{conduct-
spring c 1111 et? }:e (Sl‘O iron cium sium ?N )m slum |bonate | bonate (s0,) 4Colr)x €l ride Ni phO:! {B), Milli- | Tons loi cen tion al:lce pH Remarks
location | COECHOR | ture 102} (Fe), (Ca) | (Mpg) 2 (K) {(HCO3)| (COZ) 4 (F) - | PRAte ) ot grams| per Caleium,| Non- B0~ | ratio {micro-
°C) trate| (PO,) magne- | car- |[dium mhos at
ug/l ) 4 per |acre- o1 bonat {SAR) 250C)
liter | foot tum onate
(a-18-19)
17aac 2- 1-54 [~emeec] 13 fre-ne- 195 43 346 248 |------ 961 141 | 1.2 |emo|omomon]omand 1,830 2.49 664 | 460| 53 5.8 2,510}--- Bailer sample.
P A R R e LT Bt el ---- ---- 211 |- 2,000 b e et e R T T 1,710 ) ----- Rt SRR 3, 820 |---{ Bailer sample.
2- B-54 [~----o 17 |--=--- 652 121 769 2,500 722 2,120 |1, 960} 44 7.3 6, 080 |---| Bailer sample.
2-12-h4 437 66 370 1, 640 180 1,020 {1,170| 37 5.0 3,450 |-~--| Bailer sample.
3-15-54 | 16,0 11 [|------ 56 33 299 149 400 275 701 70 7.8 1, 850 |---|
6-15-65| 16.0 j-----|------ 58 32 ———- --—-- 257 |------ 164 660 | .4 jr-esfmomeeo| e e 276 66[--~=|------~ 2, 730 {---!
17aad 6-20-68 1 18 14 60 89 41 1,130 280 0 248( 1,680 B e R 3,340 4,54 392 163{ 88 25 6,00017.3
8-17-72 [emm-oe] mme o oo 100 49 11,350 ———— 293 0 290/ 1,920 |[----- Il el B B B el I -—-- 28 6,300 (7.7 AES.
1Tada 6-16-72 | 17.5 10 10 63 34 530 3.5 283 0 180 780 .4 |0 0.03 |[-=~--- 1,730] 2.35 300 821 79 13 3, 130 [7.5
8-17-72 ] 16.0 10 20 64 35 540 3.0 255 [¢] 180 790 .6 |0 0 f--e-e- 1, 750, 2. 38 300 95! 79 13 3, 150)7. 6
8-17-72 |- mm o e - 66 36 534 ———- 264 o 180 766 |----- Bl L el R e 1,852 2.52 313 96{ 79 13 2,90017.7 AES.
17ade 4- 3-68 | 16.0 14 20 50 32 309 256 0 142 405 B R Rl Kttt 1,080 1.47 258 48| 72 8.4 1, 940 17,5
B-17-72 J-=moef oo fomeen 55 33 | 313 --—-| 2586 0 150] 404 |----- RO [ S—— 1,219( 1.66 273 63| 71 8.2f- -] 7.6| AES.
17cbe 9- 7-72 [--om mmmem e 51 31 174 -—-- 198 0 116 190 L3 - 600 .82 300 92| 60 4.4 1, 000 (7.8
17cda 4-30-54 |-=---+ 11 f----- 46 28 179 247 |------ 132 195 1.8 [-=--|-=-——-}-—===- 714 .97 230 28} 63 5.1 1,250 -~
17daa 2-12-54 |--~--4] 10 |------ 50 32 278 257 |------ 144 352 R e R TR 994| 1.35 256 46| 70 7.6 1,770 F--
6-16-65 |=m==no| ~monm o men 50 30 | ----  ----| 251 0 144] 345 | .5 |-moo|ommmmn oo oo aee e 248 /3 PRSI R 1,760 |7.8| Tap.
18daa 4-21-70 | 14,5 { 11 10 26 26 | 190 2.9 207 0 120 =210 | .8 | .01l 0 [|------ 689 .94 170 2| 70 6.3] 1,220 (8.3
22cbb 6-12-68 | 17.0 13 40 60 30 494 244 0 185 675 .8 |- 1,580| 2.15 272 721 80 13 2,870 7.7
7-21-701¢ 17.0 10 - 47 33 610 3.2 207 0 184 855 .8 |---- 1, 840| 2.50 254 84| 84 17 3,320(8.2
23dbd 1-12-68 | 17.0 3.7 40 34 51 2178 98 Q g0 380 A R Rl R T 839 1.14 106 28| 67 12 1,570 (7.2
28cdd 7-12-68 ] 16.0 15 10 54 31 146 256 [ 118 175 R e el R T 686 .91 264 54| 55 3.9 1,160 {7.5
28ddd 6-12-68 ] 17.0 14 10 50 31 153 228 0 115 196 A D e R 672 .91 252 65| 57 4.2 1,200 |7.4
33ada 1-12-68 | 18.0 14 40 56 35 136 270 0 113 171 .6 fe-ee 659 .90 286 64] 51 3.5 1,180 7.2
7-21-70 | 17.0 13 oo 46 34 pE:3 1 1.8 228 0 113 168 .6 |---- 629 .86 256 69| 55 3.8 1,100 (8.1
34caa 6-12-68 | 18.0 14 10 52 31 134 238 0 88 186 R e BTl EEE T 622 .85 258 63} 53 3.6 1,160 |7.2| Tap.
35adb 3- 2-54) 16.0 14 Jo--ee- 50 31 228 214 0 112 322 I R e ettt 864] 1,18 252 771 686 6.2 1, 550 }--
(A-18-20)
3laac 5- 1-68 [-----~ 14 0 134 56 342 212 0 296 585 R R R R il LT 1,530 2.08 564 390 57 6.3 2,690 {7.1} Tap.
33dbe 7-16-59 [--oomef mmme - [ 127 50 342 ———— 210 j-=----- 300 555 j----- --—- 1,584[ 2.15 524 351 59 6.5]-------- F--| AES,
7-26-72 1 17.0 11 10 110 47 330 3.2 204 0 280 540 .9 |0 1, 420{ 1.93 470 300( 60 6.6 2,490 (7.7
(a-18-21) i
12aad 11-28-59 {------ 38 |ree--- 536 326 {25,635 ———= 754 0 950 |40, 000 P R R EE LT 68,240(92.8 3,360 |2,0860| 95 190 |-e--oee- 7.9] ATL.
(A-18-22)
16aabl 10~ -89 |---mmfmmem e | 44 7 550 ——— 480 15 178 500 .95 | --w- 1,650| 2,24 140 01 90 20 fr------- l--] ASHL.
10- 63 [=rreme] mmemm b 392 10 575 ——— 489 |---eu- 94 545 .70 | ---- 1,586} 2.16 122 0 91 23 2,820 |--] ASHL.



Table 5. --Chemical analyses of water from selected wells and springs in southern Navajo County—Continued

Ni- Dissolved Hardness Specifie
- Dis- solids as CaCO Sodium - °P
Well or Date of T::_:_ Silica |?01ved| Cal- | Magne- Sodium |POtas-|Bicar-| Car- | nloride| F190- trite Ozthi' Boron 3 Per- adsorp-|{cOnduct-
spring collect(l’on 1: (si0,) iron | cium | sium (ON 1;m sium |bonate | bonate (‘,;oa € C{COXI; ®l ride :‘nd phof (B), | Milli-| Tons . cent | tion ance pH Remarke
location ure 2! (Fe), | (ca) | (Mg) a ) |(HCOZ)|(CO4) 4) (F) i- | phate | %) grams | per |Calcium|Non-iso-i .. |tmicro-
<) trate| (PO,) magne- | car- (dium mhos at
ug/1 e 4 per |acre-| " bonat (SAR) 25°C)
liter foot sium onate|
(A-18-22)
16aab2 2- -60 jr---oe|eeomm eeeeas 15 0.5} 235 ———- 353 15 125 32 1,22 ) mmem e e 675 0.92 39 o 93 168 |-------- ---| ASHL.
(A-18-23)
6cac 8-29-65 |-----nf-meen [fmmann 32 6.3 469 442 0 200 395 1.6 fmommfommmem oo 1,540 2,09 106 0 91 20 2,270 (8.0
10dda 10-14-64 18.0 18 [------ 18 6.6 317 532 45 122 82 ) R e ATt EE PR 875 1.19 72 0} 91 16 1,4108.9
12cbcl | 10-15-64 15.0 21 j--n-- 80 13 567 500 0 243 578 1.4 |-=--j---m— |- 1, 7501 2.38 252 0 83 16 2,970 (8.0
{A-19-15)
26dad 1-21-54 |----- 8. 0f------ 53 38 628 261 0 120 924 A R e el Rttt 2,040 2.77 288 751 83 I e 7.6 ATL.
36aba L e B B e ettt SE TR 64 26 386 -—-= 198 j------ . 65 690 L33 e 1, 420| 1.93 270 104| 76 10 2,380 ---| ASHL.
(A-19-18)
6acb 4-30-65 [-=--o-jomoan femmenn 78 25 430 272 0 162 595 B e el TR 1,380] 2.26 296 73] 76 11 2,560 {7.6| ST.
6cda 4-30-65 14.5 J-==== [r=vunn 57 26 623 254 0 200 840 B R e el ma Rt 2,200[ 3.00 248 401 84 13 3,390 7.4
6cdb 4-30-65 [---mo-e|omeee Jomaean 51 27 621 246 ‘0 190 840 I R e ST T 2,190 2.98 236 34} 85 18 3,370 7.6 ST.
28ddd 6-13-66 |-----—|--m-m frooen 105 49 918 - 283 [~----- 300 1,380 P I e e el T 3,020f 4.11 464 232| 81 19 fr---mm-- r--1 AES.
36dba 6-16-72 17.0 10 10 150 54 1,000 7.2 287 0 520 1, 500 .2 |0.01 3,380| 4.60 640 420] 77 17 5,870 |7.5
{A-19-17)
5ddd 4-15-66 fm-eomfomemn o 522 70 2,660 251 0| 1,360 4, 080 A I e e el mhaa et 8,820|12. 0 1,580 |1,390| 78 29 13, 500 [7.6] Bailer sample.
5- 2-66 18.0 |-m=w= === 200 .8 1,340 50 0 488 3, 790 I R e T SE TR 6,580 8.94 500 462 85 82 12, 100 -~
(A-19-22) L
lece 1- 2-55 L ---------------- 601 128 | -—-- Rt [ X1 J [ERES S 4,430 |----- Bl AT Ll SIS MU PR 2,030 {1,800 -=nu|-cmommn 13, 800 [--| Bailer sample
from 1, 085
feet.
1- 3-55 fr-eoofommme oo 655 142 ——— -—-- 243 |-----=|---r--~ 5,720 |[----- R e el EEL T IR 2,220 [2,020)--~-|------- 16, 900 r--{ Bailer sample
from 1, 125
feet,
(A-19-23)
33dba 3-13-69 p----- 13 0 12 4.1 452 391 19 166 359 1.7 Jemempmmmem e 1,220] 1.66 47 0| 96 29 2,000 8.7
{A-20-186)
28ddd 12-13-58 p--eo-foeoom boeeeo 94 19 377 -—=- 234 0 260 470 1,460 1.99 308 121 72 9.3F------- b--1 AES.
7-18-66 f-oooo|omeoe fomees 94 24 377 ~---| 258 0| 240 490 1,480| 2.01| 334 122 71 9.0f------- F--
{A-20-17)
22chd T-18-66 |-e-oofommoe booann 12 10 227 i 391 7 80 100 2.4 Jo-eomrmemes e 829| 1.13 72 0| 87 12 b-e-e-- r--| AES; Rincon
Spring.

6L
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Table 6.--Modified drillers' logs of selected wells in southern Navajo County

Thick- Depth Thick- Depth
ness ness
{feet) (feet) (feet) (feet)
(A-8-23)1bed
QUATERNARY: Malpais, black, hard -~ ------n oo uooo 28 220
Basaltic rocks: Shale, blue 20 240
Malpais, black, hard - -----r--o-omoo 59 59 Malpais, brown, hard-----~--«c-o-woo-o 12 252
Clay and broken rock - - - 6 65 Shale, blug ~ -~ = - - - - v v mmm oo 10 262
Malpais, black, hard - == ---=----wcoo- 65 130 Malpais, black, hard ~-----cvccmocoo-no 13 275
Malpais, fractured; small amount UPPER CRETACEOUS:
of water - -----~---- 10 140 Sedimentary rocks:
Malpais, black, hard - - - 50 180 Clay, yellow « - - = = - - - o e o o oo m e e a o 25 300
Malpais, fractured; water---«-«------------ 2 192 Shale, blue ~ ~ == = = o = = 'c = o e o e ol Lo — o 30 330
(A-8-23)1dbe
QUATERNARY: Malpais, red---=-cmcmom oo e o [4 317
Basaltic rocks: Sand, red; more water at
Malpais, 20 20 337 feet - -~ - - ~ - 20 337
Malpais, 4 24 Cinders and gravel 15 352
Malpais, 131 155 UPPER CRETACEOUS:
Malpais, 37 192 Sedimentary rocks:
Malpais, 119 311 Clay, red and black; water found - -~ ------- 11 363
(A-8-23)2cha
QUATERNARY: Clay, yellow - - 6 166
Surficial material: Malpais, hard - 14 180
Clay =-=v--mm et e mrc e 8 8 Shale, blue - - - 4 184
Basaltic rocks: Malpais, black 11 1956
Malpajs ~----cccmmc ot e e o 32 40 Malpais, red, broken; increase in water
Malpais; some water at 195to 205 feet - ----- - o e e o mm e oo 10 205
85 feet - - --- 55 95 UPPER CRETACEQUS:
Malpais == -==--~---~ 20 115 Sedimentary rocks:
Malpais, red and brown 5 120 Shale, red ------cocwom o m e a oo 10 215
Malpais, black ~---=-c-mccwmcmma 40 160 Shale, black or blue mud 8 223
(A-8-23)3ceb
QUATERNARY: Basalt, hard == - -~ r-ecmmmc e oo c oo 8 139
Basaltic rocks: Basalt, very hard -~~~ -- 15 154
Malpais boulders, hard------c-uccmomcunooo 12 12 Clay and gravel 4 158
Basalt, very hard; first water at 32 feet, Basalt, hard - - 39 197
baijled at 50 gal/min- - - =« - == oo - c e o - w - 30 42 Basalt, soft ~-=~--~=--- 21 218
Basalt, badly broken with clay fill Basalt, red, hard -~ ---- 11 229
. inerackB-~---=-mo e mmc e m e 5 47 Basalt, black, hard 33 262
Basalt, hard - - - - -~ - - - - o c e m oo 9 56 Basalt, red, bard ------ 29 291
Basalt, broken and cavey --------“--v---w 3 59 Basalt, black, hard 39 330
Basalt, medium to medium-hard ---~«~-----= 9 68 UPPER CRETACEOQUS:
Basalt, hard - - - - - - v - - e s mmm e c e e 33 101 Sedimentary rocks:
Clay, light-brown- - - - R 8 108 Clay, orange and cream - - -~-==~-c«-co-=o 12 342
Basalt, medium-hard ~ ==~ - m e s m e c e o 22 131 Shale of Dakota(?) Sandstone, orange,
pink, white, andred ~---------------- 11 353
(A-8-23)4bce
Nolog ~---mmmmm et e o e s e e r e e e e oo 250 250 Shale, sandy 17 297
UPPER CRETACEOUS: Shale, blue - - - - 53 350
Sedimentary rocks:
Shale, blue =~ - === - = e o e e m e e s e e m e o - 30 280
(A-8-23)5abbl
QUATERNARY: UPPER CRETACEOUS:
Basaltic rocks: Sedimentary rocks:
Malpai§ -~ --mecm e m e e m e m 171 171 Clay - --cocmmm s m e c e c e c e 22 193

4
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Table 6.-~-Modified driliers' logs of selected wells in southern Navajo County— Continued

8!

Thick- Thick-
ness Depth ness Depth
(feety | (feet) (feery | (eet)
(A-8-23)5abb2
QUATERNARY: UPPER CRETACEOUS:
Surficial deposits: Sedimentary rocks: ;
Surface €lay - =--==--ccomuonno e~ 12 12 Clay - =-wmmmmmmomm o m e mmm e 30 200 !
Basaltic rocks:
Malpais = - -, - e et m e e e e m e 158 170
(A-8-23)5acd
QUATERNARY: Sandstone; water 130-165 feet -~ ~ - - =« - = = - - 60 165 |
Alluvium: Shale, gray=-----------“=-=----------- 16 181 |
TOpBOIl ~ - - m s o e e e e e e 10 10 Sandstone, with water- 16 197 ]
UPPER CRETACEQUS: Shale, blue - ------- 5 202 !
Sedimentary rocks: Sandstone, with water - 4 206 |
Clay, red ~- - - - cm e cm et e e 30 40 Shale, blue = ------- 16 222
Clay, yellow - = - == m - e e e s e m oo oo 65 105 NoJog = -mmcmme e e e e c e e oo 50 212
(A-8-23)5ada
QUATERNARY: Clay, yellow, and shale ~-=-=c-n-vu-om-- 45 125 !
Alluvium: Sand and gravel - - - - - - - - 35 160
Clay ~-=- - e m e r e e e et a e e 50 50 Slight sand and gravel 20 180
QUATERNARY AND TERTIARY: UPPER CRETACEOUS:
Rim gravel: Sedimentary rocks:
Sand and gravel ~ - - = - -« o mc s e mm s o e o m o 30 80 Shale, blue ~ - = - == - = m o wmm e e s e e e 35 215
(A-8-23)5bbb
QUATERNARY: UPPER CRETACEOUS:
Alluvium; Sedimentary rocks:
Surface §80il S~ - - c s w o m e e e e m e oo i0 10 Quicksand, SOft = == - = - e = e o e o e o e o e a 10 145
Clay, light tan, soft - ~-~+ - cwoacumono-- 20 30 Clay, yellow, soft - - 15 160
Basaltic rocks: Clay, red, soft - - - - 10 170
Lava and clay, hard - --~---cccvmcvone 20 50 Clay, red, firm---- 5 175 i
Lava and clay, softer contents; first water Clay, red --~----+-~ 5 180
strata at 90-100 feet with more water at Shale, gray and rock 10 190
100-105 feet-~~---mmmmmc e m e 55 105 Sand, gravel and rock; with water-bearing
Clay, red--w--w--omena- 5 110 [ 4 - R e T T 20 210
Lava and red clay mixture- - - 25 135 Clay, red 10 220
(A-8-23)5bda
QUATERNARY: UPPER CRETACEQUS:
Sedimentary rocks:
Basaltic rocks: Clay, red, mixed with sand - -~-----~----- 103 153
Sand, very coarse 7 160
Malpai§ —-----v - m e m e m e 15 15 Sand - ---c- - m e m e s e e e e oo oo 10 170
Topsoil mixed with fine Clay, blue, mixed with sand - «-----=-v--~-- 10 180
malpais-----c e e e o 35 50 Clay, blue -~ ----v oo o m i cm e m e 132 312
(A-8-23)5ddc
QUATERNARY: PERMIAN:
Basaltic rocks: Coconino Sandstone:
Malpais; water at 135 feet, bailed 12 gal/min- - - 145 145 Sandstone, white; lost water.
UPPER CRETACEOUS: Plugged bottom 135 feet of hole with
Sedimentary rocks: mud. Water level at 330 feet after :
Clay, interbedded with beds of sandstone - - - - - - 585 730 plugging - -c--mc - e e n e 5 735 |
i
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Table 6.--Modified driilers' logs of selected wells in southern Navajo County— Continued

Thick-~

Thick-

ness Depth ness Depth
(feet) (feet) (feet) {feet)
{A-8-23)10baa
QUATERNARY: Basalt, soft, with clay and boulders - - - -~ 4 181
Basaltic rocks: Bentonite and clay -~ - --«-cro-e-n-- -- 23 204
Soil and boulders - = -« == -~ - - m e me e 4 4 Basalt, hard, broken, caving badly- - - - .- 31 235
Basalt, black, hard; small stream of Basalt, hard - - -~- - -~ - - -- 43 278
water at 26 feet - ----- - - m e oo 50 54 Basalt, red, hard, broken- - - 18 296
Basalt, soft, broken- - -~ 15 69 Basalt, black, hard - - --~- -- 8 304
Basalt, medium-hard - - - 9 78 Basalt, red and brown, hard - -----~------ 27 331
Basalt, hard, broken - - ---=~-c--o-ooooo - 30 108 Basalt, red and black, hard; brown clay
Basalt, soft, with clay and boulders; in seams of rock- - - - - -2 - oo - - o n oo 24 355
some water ------- ---- 5 113 UPPER CRETACEOQOUS:
Basalt, hard, broken - - ---- ] 122 Sedimentary rocks:
Basalt, veryhard ------------oooo oo 55 177 Shale and clay of Dakota(?) Sandstone ~ - - - - - - 2 357
(A-8-23)10bad
QUATERNARY: Basalt, medium-hard; caving badly;
Basaltic rocks: possible water at 186-208 feet-- -« ~ -~ - -~ = 26 212
Boulders and clay; losing water - - -« -«------- 29 29 Conglomerate, hard; surface stream
Basalt, hard; first good stream failing, Water level dropped - - - - -~ 4 216
ofwater -~ ---c-cc-c oo e e oo 9 38 Basalt, hard--------~orcccmmm oo ono 14 230
Clay and boulders - - - 4 42 Basgalt, hard with softer layers; possible
Basalt, medium-hard - -~ == -rcmormmaono- 19 61 water from 230 to 243 feet 47 277
Basalt, soft; possible water stream Bagalt, veryhard «---c---cmmmnnin oo 35 312
61l-T3feet - - - - oo m e m e s s m e m 13 74 Bagalt, red and black, broken;
Basalt, medium-hard - 43 117 possible water 6 318
Cinders and clay, brown - 4 121 Basalt, very hard 19 337
Basalt, medium-hard - 3 124 Basalt, broken; possible water - --- 4 341
Basalt, hard ---- -~ - 11 135 Basalt, veryhard --=«---c-m-cmnomvann 39 380
Basalt, very hard ---~~-=~-- 33 168 UPPER CRETACEOQUS:
Clay and boulders, brown [ 174 Sedimentary rocks:
Basalt, hard - - -~ -=-= -~ cm v mm o 12 186 Blue clay of Dakota(?) Sandstone =---~------ 5 385
(A-8-23)10bbb
QUATERNARY: Bentonite, white ~- - v e e v mc e ce e 22 196
Basaltic rocks: Basalt, medium-hard - - ---- 47 243
Boulders -=----=--cmcmmm e m e m 8 8 Basalt, hard -~ -+---w-rcmcmmmmm - o 23 266
Basalt, very hard, broken; water Basalt, red, medium-hard, with thin
at 32 feet---vc-c-m-m e 48 56 layers of sand and clay 27 293
Silt, red and brown, with cinders Basalt, hard -~ ~- - - -~ e oo 43 336
and boulders ---~-------corcomnonoo 13 69 Basalt, with thin layers of clay -- - 8 344
Basalt, medium-hard - 24 23 Basalt, hard----v-----cccmcuwco o oumo 19 363
Basalt, hard ----- - - 43 136 UPPER CRETACEOUS:
Basalt, very hard - - 32 168 Sedimentary rocks:
Basgalt, blue = - v - v - c v m e m e e 6 174 Dzkota(?) Sandstone, white, pink, gray,
and brown --------------eoo oo 12 375
(A-8-23)llabe
QUATERNARY: Malpais, black ~-~-=--cmccmemcoan oo 10 211
Basaltic rocks: Malpais, black, hard 56 273
Malpais, black -~---ceccmcm e . 117 117 UPPER CRETACEQUS:
Malpais, red--c--=--mcccecorocanan o ’ 38 155 Sedimentary rocks:
Malpais, black, hard; water - 20 175 Shale, reéd ~-----cccmmorcm e e c e 14 287
Malpais, black; broken- - - - - 20 195 Shale, black =~ --=---c-c-c-mmcmcuo e 3 290
Malpais, broken; more water - - 12 207
(A-8-23)11bdb
QUATERNARY: Malpais, hard; some water
Surficial material: at 195 feet ~ - =~ - - = - e m e m e 3 195
Clay -=w-mem s e e m i m e e e o 8 8 Malpais, hard - -=-=-c=-m-ocmmmcmmem o 85 260
Basaltic rocks: UPPER CRETACEQUS
Malpais, hard - -~ - = - = - - oo mmm e m oo 147 155 Sedimentary rocks:
Malpais, red; some water- - - 5 160 Sandstone; No Water - ~ = = = = = = = w = w = "= - o -~ 10 270
Malpais, hard - - = - - - - v - mmc e mm e 10 170 Shale, black - - - = - v oo cm i e e e 22 292
Malpais, red, broken; some water -
at 170 feet w = m cc e c s e e e e e oo 22 192
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Table 6.--Modified drillers' logs of selected wells in southern Navajo County— Continued

Thick-~

Thick-

ness Depth ness (I:EP?;
{feet) (feet) (feet) ee
(A-B-23)12aaa
QUATERNARY: Basalt, broken, and clay-------==-~=c---- 7 170
Basaltic rocks: Basalt, hard ~ -~ -- - -« -~ - 24 194
Boulders -- - - cmmm e e e m e~ ] 6 Basalt, red, medium-hard 24 218
Bagalt, hard - - - - - 12 18 Basalt, hard thin layers; thin layers
Basalt, broken -------rmm o m o 4 22 of broken basalt - - ---- - 43 261
Basealt, hard; badly broken, large cracks Basalt, black, very hard 21 282
from 24to 35 feet - ~---c-m e cm o a o 13 35 Clay, blue, and broken rock; water every
Basalt, veryhard --~--c-c-weocmvmnamon 7 42 few feet from 163 to 286 feet 4 286
Boulders, cinders and clay - -------===~~-- 11 53 Basalt, black, hard -~ --=----«-oc--- 43 329
Bagalt, medium-hard - -~ -- -~ - 12 85 Clay, orange, and boulders - - - - -~ -« -- 2 331
Basgalt, hard, broken; lost drilling Bagalt, medium-hard and broken
water 86-90 feet - ~~ - - - - - e m e e ot 25 90 N BPOtE - - = mm - = - s e m e e m e e m e 22 353
Basalt, very hard - ----- 7 97 UPPER CRETACEQUS:
Basalt, badly broken ---- 15 112 Sedimentary rocks:
Basalt, hard - --~--c-vvcvcommema 13 125 Clay, gray -~ ---m - mmmm e cm e o e e 11 364
Bassalt, hard, broken; lost drilling water; Clay, gray and orange, of
small stream at 163 feét - ~----w--o-c-- 38 163 Dakota(?) Sandstone - --«--c-w-cao-oon 11 375
{A-9-22)4abc
QUATERNARY AND TERTIARY: Shale, black -~ --cw oo cmmn e 55 110
Rim gravel: Shale, gray 25 135
Clay and cobblestone =~ - -« -=mw-couemcoanx 20 20 Sandstone; water bearing - -------------- 30 165
UPPER CRETACEOUS: Shale, brown-- - - - - -l 35 200
Sedimentary rocks:
Shale, red ~----cc-wc e m e e m oo e - - 35 55
(A-9-22)15bcd
QUATERNARY: Clay, gray, GUMMY - - -~ - -------=--« =~ 190 500
Basaltic rocks: PERMIAN:
Malpai -« == -co oo e e e e o - o 45 45 Coconino Sandstone:
UPPER CRETACEOUS: Sandstone, red ------cc - e om e e m oo 165 665
Sedimentary rocka:
Clay, red - --rmw-eccmom e e a e e e 265 310
(A-9-22)15dcb2
QUATERNARY: UPPER CRETACEOUS:
Basaltic rocks: Sedimentary rocks:
Malpais -« - mme o e r e e 57 57 Clay, orange; first water at 60 feet ------«- 68 125
(A-9-22)22bab
UPPER CRETACEOUS: Sandstone and elay -~ -« ~~---=---~ oo 95 145
Sedimentary rocks:
Clay ~wo--emc e e e e mm e c e 50 50
(A-9-22)22cda
UPPER CRETACEOUS: Coalbede--v-ccmmmmm e e e oo 1 91
Sedimentary rocks: Hardpan - 1 92
Clay, blue, and yellow sandstone, in Sandstone, yellow - -- == cwmcomc oo 38 130
alternating layers -~~~ ---c---coccmcoo--n 90 90
(A-9-22)23chal
UPPER CRETACEOUS: Shale, blue, and clay ~--=-v-oc-mmmnon- 25 100.
Sedimentary rocks:
75 75

Clay, red------ccmmmc i m e e c i m e oo
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Table 6.--Modified drillers' logs of selected wells in southern Navajo County— Continued

Thick- Thick-
ness Depth ness gep:i)x
(feet) (feet) (feet) ee
(A-9-22)23dac
QUATERNARY: UPPER CRETACEOUS:
Basaltic rocks: Sedimentary rocks:
Cinders and topsoil - ------~------—-— .- 3 3 Clay, red ~-----cmcmme e e c e oo m e o 1 101
Malpais; water at 32, 66, and 87 feet - - -~ ---- 97 100
(A-9-22)24bca
QUATERNARY: Clay, brown, fine, and gravel;

Basaltic rocks: about 15 gal/min water- -~ - -« =« c v euowo-- 5 160
Topsoil and boulders -----c=c=mco-we- oo 5 5 MalpaiB - =---c-m o s e e e 20 180
Malpais; 2-3 gal/min water at 80-90 feet----- - 150 155

(A-9-2p)24cac
QUATERNARY: Cinders ---c-ccmmoecomcm e e e emm o 30 60
Surficial material; UPPER CRETACEOUS:
Clay -~ cmmmm e c e e e e - 20 20 Sedimentary rocks:
Basaltic rocks: Clay; water at 65, 92, and 102 feet--------- 42 102
Malpais, soft ~----cror e c e 10 30 Sandstone, yellow-orange - -------=- ===« 18 118
{A-9-23)25aca
QUATERNARY: UPPER CRETACEQUS:
Sedimentary rocks:
Basaltic rocks: Clay e -vmmemomme e e e e e 28 93
Sandstone; water at this point - --=-c-w-o-t 19 112
Topsoil = -=-mcmc e m s e e e e oo 2 2 Clay 8 120
Sandstone ~ - - - = -~ o - o - e o e e e oo 13 133
Lava; seep at 65 feet -~ -~ -~ == wceo oo 83 85 Clay and shle-«---c-cccmcmom oo m e 31 164
(A-9-22)25ach
QUATERNARY: Gravel; first sign of water ~--~---cw-o--- 30 85

Surficial material: , Sandy gravel - - = = - - v 2 - - e e e e oo o 20 105
Topsoil - -=c o mmcm c e e e e 18 16 Sandy clay with malpais rock; second

Basaltic rocks: water strata at 105 feet - - -----~------ - 40 145
Malpais rock--=-w =~ o s cm o s m e m el oo 28 44 Gravel; third water strata at

QUATERNARY AND TERTIARY: I T R i 5 150

Rim gravel:

Sand -~ ----c o i e e e 11 55
(A-9-22)25bda
QUATERNARY: Malpais, solid--------cc-cmom e 50 70
Basaltic rocks: Malpais, broken; water, 20 gal/min----~-+-« 20 90
Malpais, broken ------ccmommm oo 20 20 Malpais, solid-------ccrmc o n o 60 150
(A-9-22)25cch
QUATERNARY: Malpais, solid- -~~~ oo cccwomm e — o 80 97
Basaltic rocks: :
Soiland float-=--=-ccw v cm e m o 11 17
(A-9-22)25cdc
QUATERNARY: Sandstone, yellow ---=--=cwcm-mwe-= - 15 150

Basaltic rocks: Clay, yellow - - == = - e o v o= = B 5 155
Malpais - -- - - e v m e e a oo 15 15 Sandstone, brown;

Malpais; some water at 35-40 feet - - ---- - - -~ 85 100 third water ------cccmcmececaoucnnan 38 193

Malpais, soft; second water Shale, blue-black--==-m e o oo mco oo 5 198

at 105 feet - - - - - - - o i e e 10 110 Sandstone, gray- - 17 215

Black cinders - - ---c-m v i cmm o a i 20 130 Limestone, hard - - - = - - - - oo v umnunn 15 230
UPPER CRETACEOUS: Sandstone, gray, with shale

Sedimentary rocks: layers--=-= e e o m o - 12 242
Clay; no water ------rccmerencumoonoo 5 135 Shale, gray----------=c---o-omoooo 8 250




Table 6.--Modified drillers' logs of selected wells in southern Navajo County— Continued

Thick~

Thick-

ness Depth ness (1?22:?
(feety | {feet) (feet)
(A-8-22)25ddd
QUATERNARY: Malpais -~ - - --mm e mm e m e e oo 132 149
Basaltic rocks: Malpais, blue - - - - - 20 169
Topsoil and malpais float -=-----=--=--=~-- 17 17
(A-9-22)26ada2
QUATERNARY: QUATERNARY AND TERTIARY:
Basaltic rocks: Rim gravel:
Malpais, blue - - - = v v o e i e i e - 200 200 River gravel; swampy smell ~- - -~ - -~ -2~ 20 220
(A-9-22)26cac
QUATERNARY: Cinders and volcanic ash- -~~~ « == = = - = = = = = 8 110
Alluvium: UPPER CRETACEOUS:
TOpPBOil - - v w s m e e r e e e e e e o e o 1 1 Sedimentary rocks:
Redclay--=--ccccmcmmm e m e m oo m e m e - 18 17 Clay, blue =~ - ---ocommceem e e o 15 125
Basaltic rocks: Sandstone, gray---------- o mmme oo 35 160
Lava, malpaig-------ccmcmcmenmmcuoo 34 51 Layers of soapstone and blue clay;
VolcanicaBh -« v - = e s s e e e e e e ma o e o 29 80 * coal bed at about 180 feet - - - - -~ - - - v -~ 72 232
Lava, malpaig§~---~--omcccm o m e e s ea 22 102
(A-9~22)26cbe
QUATERNARY: Clay, red - - e - mme o e e e e oo 42 105
Surficial material: 7 112
TOopsOil - - -~ mmmmc e e e e e e e e e 3 3 Clay, blue ~- -« s v mmm e e e e m e a e 253 365
UPPER CRETACEOQOUS: PERMIAN:
Sedimentary rocks: Coconino Sandstone:
Clay, brown - - --- e m o e e 27 30 Sandstone - - - - = ~ - - m e mm e e s oo o 195 560
Clay, blueg --=c--- oo m e e e o 33 63 SAand -~ - e - e e s mm e e e el e 190 750
(A-9-22)26cda2
UPPER CRETACEQUS: Shale, blue = - = - = m o o m e s e e e oL oo 20 100
Sedimentary rocks: Sandstone; water bearing - - - 35 135
Sandy topsoil- - cc v mc e n e e e 5 5 Shale, black == -~ =-cemmmmcmmmm e — o 25 160
Sandy shale- - - - v - v mm oo c e oo 5 10 Sandy shale- ~~=-m=mcccmcummm oo n e 30 190
Shale, blue - - - 30 40 Sandstone 60 250
Shale, gray--~---cmccmmmc o mm e m e - 40 80 Shale, black ~=----=mc - e m o c e o 50 300
(A-9-22)35aac
QUATERNARY: Volcanic ash, red -=-wvccvcmmwocccenwn- 10 83
Surficial material: UPPER CRETACEOUS:
TOPBOIl === e e e m e e e m oo 2 2 Sedimentary rocks:
Basaltic rocks: Clay, blue - ----ccmcmm i e c e o 27 110
Basalt, black ~wr-c-cmr o m e e e e oo 71 73 Sandstone - - -~~~ - - e e m e e e e oo e - 40 150
{(A-9-22)35abe
QUATERNARY: Clay; hit water at 40 feet,
Alluvium: 12-foot rige = === - -2 e e cc s i s e e oo e - 15 50
Clay ~rvo-ccmmmmcmmme e s e me e oo e 30 30 Malpais rock- -~~~ ~---=-- 30 80
Basaltic rocks: Clay and cinders; water 20 100
Malpajis w -~ ---cwcc e e e e oo 5 35
(A-9-22)35abd
QUATERNARY: Lava ~ - m e e et e - e 39 132
Alluvium: UPPER CRETACEQUS:
Topsoil - -~ - 1 1 Sedimentary rocks:
Clay, yellow 8 9 Clay, blue, andcoal----~ovwvcovenoo- 8 140
Basaltic rocks: Sandstone, blue-gray -~-----«cc--couoo-o- 70 210
LAVE === m e mme = 80 89 Sandstone, gray, and trace
Volcanic ash, red 4 93 of gravel - -« m e e m e 18 228
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Table 6.--Modified drillers' logs of selected wells in southern Navajo County— Continued

ick- e
Thic Depth Thick Depth
ness {feet) ness (feet)
{feet) ee {feet) €
(A-9-22)36cbb
QUATERNARY: Shale, black - - - 22 96
Alluviam; Clay, blue - ----c-omom o mm oo e - 16 112
Alluvial fill~ -~ - v - o s s mm i m s m - m i m e s e 18 18 Sandstone and clay, decomposed - 15 127
Basaltic rocks: Clay, blue --- - 1 134
Basalt = ---~r-c-mocm e e 18 36 Shale, green - - - 22 156
UPPER CRETACEOUS: Clay, blue « -~ - e oo e o oo 6 162
Sedimentary rocks: Sandstone and clay;
Sand and clay; water bearing 6 42 water bearing - -----~- oo -aoo o 25 187
Clay, red; water bearing ------ 14 56 Shale, blue ki 194
Clay, blue -------m-=cmmec e m e o mm oo 18 T4 Clay, blue 6 200
(A-9-22)36cbe
QUATERNARY: Clay, red ~-----mcc-cmomcmm e m oo 10 55
Alluvium: Clay, blue - - -- 20 5
Alluvial fill - - - - - - - - o - oo s oo 18 18 Shale, blue - - -- 25 100
Basaltic rocks: Sandstone and clay - - - - - - - 25 125
Malpais, 5 feet, andclay -----v-me-wamnmw- 18 36 Shale, gray-----«---- -- 25 150
UPPER CRETACEOUS: Shale and clay, blue - - 30 180
Sedimentary rocks:
Sandy clay and black alkali ----------~~--~ 9 45
(A-9-23)4dbd
QUATERNARY: UPPER CRETACEOUS:
Basaltic rocks: Sedimentary rocks:
Malpais ~-~-=------ e oo oo 700 700 Clay, red, gummy (shale) - ----~---c--n-- 98 830
Clay, red, gummy, and gravel- -- - - - 20 850
QUATERNARY AND TERTIARY: Clay, red, small amount of sand - - - .- 30 880
Rim gravel: Shale, buff - - -w- e mcm e - 15 895
Red clay, sand and gravel, Sandstone, buff, some very fine - - - - - 5 200
some boulders - ~--=--=c--voomnn - 32 132 Shale, red, white, and green----=-=--w-u-o- 5 905
(A-9-23)5dce
QUATERNARY: UPPER CRETACEOUS:
Basaltic rocks: Sedimentary rocks:
Basalt, black ---~-r-r-erc e r e oo 300 300 Clay, yellow 220 720
Basalt, red; basalt dry - 200 500 Clay, blue -~ 60 780
(A-9-23)23bda2
QUATERNARY: Cinders, red----~--mcc-mmcomu oo 4 112
Basaltic rocks; Malpai§ ~= -~ -c - s m e c e e m e oo oo oo 33 145
Soil and malpais boulders - - --=-c-ccmomon- 3 3 Clay and cinders - - -~ 11 156
Malpajs --------------- - - -- 32 35 Malpais - - = -r----mm s m oo e oo 34 190
Cinders, red~---~-------- - -- 15 50 Clay and cinders -~ -----ccormcccc oo 5 195
Malpais -~ -------c----- - - - 27 17 Malpais 40 235
Cinders, black ~--=---ommo oo nmm o 8 85 Cinders - - 9 244
Malpais ----=--smc s m o 23 108 Malpai§ - - - e s m s e e e e 6 250
(A-9-23)32dbc
QUATERNARY: Malpais, broken without fractures ---«-«---- 25 210
Basaltic rocks: UPPER CRETACEOQUS:
Malpais, broken =~ ---- c e e m oo it e 8 8 Sedimentary rocks:
Malpais, broken and fractured - 82 90 Shale, black to gray;
Malpais, broken; water at 92 feet------ -~ -~ 95 185 NOWater ~=-=--m- oo o e m e e oo 26 236
{A-9-23)32dcc
QUATERNARY: Basaltic rocks:
Surficial material: Malpai§ - ----mmmc e m e e e e e o 70 85
15 15 Malpais with streaks of cinders -~ ----=--~- 115 200

Surface clay and boulders - = -« --=-oc-uwon-
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Table 6.--Modified drillers! logs of selected wells in southern Navajo County— Continued

Thick- Thick-
ness Dfepth ness gepg’
(reety | (feet) (feet) ee
(A-9-28)32ddd
QUATERNARY: QUATERNARY AND TERTIARY:
Rim gravel:
Basasaltic rocks: Clay, red--~---------uoc-rnnoon 10 164
Gravel; more water - - 10 174
Malpais; water at 70 feet -~ -- === =wen--ow- 154 154 Clay and gravel ~ - - -~ =« - - m - - o e oo m o e o 3} 180
(A-9-23)34aba
QUATERNARY: Melpais - ---c---m e e e e e e 4 284
Basaltic rocks: Clay and cinders - -~ -~ oo ocomcm oo ovnn 13 297
Malpaif -~ - - - e e e m e o o 155 155 Malpais 8 303
Clay and gravel - - - - 30 185 Clay and cinders - - - =- -~ - oo -meu oo on 25 328
Malpais ~----- -~~~ 30 215 Malpais, black, hard - - - - - -vu-o oo 37 365
Clay and cinders - - - 18 233 Malpais, soft, and red cinders------------ 17 382
Malpais - - - c-cmecc e s e e mm e 9 242 Conglomerate; rock, sand and gravel,
Cinders ----cocmm oo o m e e amm s 23 265 bailed 40 gal/min with no noticeable
Malpais - - 8 271 drawdown ----- -~ - o et 2 384
Clay ~=-c-vmmmemc e e m e e e - 9 280 Malpais, black, hard «----vovmocuonaunn 34 418
(A-9-23)34abdl
QUATERNARY: Malpaig, 80lid- -~~~ --cnecmm e a e 132 162
Basgaltic rocks: Clay; water 48 210
Malpeis boulderg - - -~ - - - - =cc v oo o ma o mm 30 30 Malpais, solid-~~c--ccccmmmmne o mme oo 40 250
(A~10-20)20aba
QUATERNARY: PERMIAN:
Surficial material: Kaibab Limestone:
Sand and gravel -~~~ -~ - - -c e mmm oo aa 15 15 Limestone, white and gray ----«--c--u--- 60 120
UPPER CRETACEOQUS(?): Coconino Sandstone:
Sedimentary rocks: Sandstone, white and yellow;
Clay ~-o-=mrmcmmmnc oo e e 30 45 first water at 450 feet ~ - - -~ - e m v oo - 405 525
Sandstone, red -~----ccrmeemmn e oo 15 80
{A-10-21)3cce
PERMIAN: Coconino Sandstone:
Kaibab Limestone: Sandstone; first water
Limestone = - --c-o- e oo e e e e m e 62 62 at 205 feet -~ - -~ - e m i o e e e 198 260
(A-10-21)9dbd
QUATERNARY: PERMIAN:
Surficial material: Coconino Sandstone:
=3 | B e R 1 1 Sandstone « -~ ~ - - - v e m e oo et e e oo oo 243 261
TRIASSIC: ’ Sandstone; water - - --=--cm == -t mnm oo 55 316
Moenkopi Formation:
Clay, red - -~ -ccmcmcc ot e m e 17 18
(A-10-21)10baa
QUATERNARY AND TERTIARY: PERMIAN:
Rim gravel: Coconino Sandstone:
Sand, gravel, andredclay -----~-~vc-oo-o- 20 20 Sandrock, hard 90 210
TRIASSIC(?): Sand, cavey ------c---ccc oo 95 305
Moenkopi(? ) Formation:
Shale, red 100 120
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Table 6.--Modified drillers' logs of selected wells in southern Navajo County— Continued

Thick- Thick-
ness Depth ness gep:};
(feet) (feet) (feet) ee
(A-~10-232)9cbd
QUATERNARY: Sand and gravel - - - - - - -~ - oo e m e 10 100
Basaltic rocks: Clay, brown - 50 150
Topsoil and malpais boulders - - - 4 4 Clay, blue - - 30 180
Malpaig - -~ - = - e e m e oo 11 15 Clay, yellow - - = - - - - - o m o mm oo e o e e o 60 240
UPPER CRETACEOUS: PERMIAN:
Sedimentary rocks: Kaibab Limestone:
Clay, brown =~ - - - - cm o mm e e e m e a e oo 15 30 Limestone, white- - - - - - = c - v e n o nc o m oo 60 300
Clay, yellow - -~ --- 10 40 Coconino Sandstone:
Sandy clay, red 50 90 Sandstone -~ - - - - - - - e - e oo mmm e e 200 500
(A-10-22)17abb
QUATERNARY: UPPER CBETACEOUS:
Basaltic rocks: Sedimentary rocks:
Soil and boulders 17 17 Clay ----mem-emr e s e e e e e 10 37
Malpais -~ - ~-c- e m e e e e e m oo 10 27 Sandstone 43 80
(A-10-22)30aba
UPPER CRETACEOUS: PERMIAN:
Sedimentary rocks: Coconino Sandstone:
Clay and shale, yellow ~--=--v=ccmmnonon- 103 103 Sandstone, yellow 125 500
Clay, shale and sand, yellow - 79 182 Sandstone, yellow 15 575
Sandy shale, red 93 275 Sandstone, light-yellow, cavey,
Shale, gray----- 75 350 WALED ~ mm e m - m e e m e e e oo 110 685
Sandy shale, red 25 375 Sandstone, light-red, solid 65 750
(A-11-19)156ded
QUATERNARY AND TERTIARY: Clay, yellow - = - - = = = - o - o oo m oo e m o 25 48
Rim gravel: Sandy clay, yellow - - =~ -~ - cm e o ane oo 23 71
Topsoil = -wmmemc e m e m e e 10 10 PERMIAN:
UPPER CRETACEOUS: Coconino Sandstone:
Sedimentary rocks: Sandstone, first water
Clay, red - -rmemrorme e e m e m e e e e o e 13 23 at 315 feet - -~ - - - - - e - e i 359 430
(A-11-20)32baa
QUATERNARY AND TERTIARY: PERMIAN:
Rim gravel: ) Kaibab Limestone:
TopSOfl == wm - e m e e 3 3 Limestone = --c-cceov o mcmm e m e e 15 75
UPPER CRETACEOQUS(? ) Coconino Sandstore:
Sedimentary rocks: Sandstone, first water
Clay, red-----c--cmmmomm o mm oo m o 57 60 at 320feet - -~ -~ - - - - m- - e m e oo a 375 450
(A-11-21)17bac
QUATERNARY AND TERTIARY: Sandstone, hard----=-m--m-oo-cvaoaon 20 140
Rim gravel: Sandstone, cracked 140-190 feet, and
Seil - - - - - - - oo - - = e e e m e e - 3 3 broken 190-222 feet-----~«----c-o--mo 82 222
Graveland clay ~ - =---m-mmmcmcm e e 15 18 Sandstone - = -~ -~ - - v o e o e aa e 38 260
Clay : ---- 42 60 Sandstone, yellow - - 70 330
Sandy €lay ~-------c---mooo oo 10 70 Sandstone, broken - - -« -« - e oo 20 350
PERMIAN: Sandstone; Water - - - - - - o= c - - co - wo o= 20 370
Coconino Sandstone: Sandstone, S0lid ~-~r-----cc-“c“ecoocn-= 20 390
Sandstone, cracks 110-120 feet - ----------- 50 120
{A-11-22}14cca
QUATERNARY: Moenkopi(?) Formation:
Basaltic rocks: Shale - - - v v o m e e e e oo 20 120
Malpais - - - --vcm e e e o e e 69 69 Sandrock 5 125
TRIASSIC(?): ’ Shale - - - == ro e e e m e 45 170
Chinle(?) Formation: Sandrock 15 185
Shale - = - == - v - e e e 20 89 Shale —- - - o m - s e e e e o e oo e 15 200
Sandand gravel - ~-~--- oo ccce e e oo 11 100
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Table 6.~~Modified drillers' logs of selected wells in southern Navajo County— Continued

ick- hick-
Tn}:ss Depth Tness Depth
(feet) | UeeV) (foor) | (feet)
(A-11-%22)15adb
QUATERNARY: Sandrock 16 148

Basgaltic rocks: Shale - - - 48 194

Malpaig -~ -~ v - e e o 115 115 Sandrock 16 210
TRIASSIC: Shale - - - 10 220

Chinle and Moenkopi Formations, undifferentiated: Nolog -~-=--commmm s e m e e oo - 80 300

Shale = - mcm e e e e e e e e 15 130
(A-11-22)15ddd
QUATERNARY: Sand and gravel - - - - - - - o C e m oo oo 17 128

Basaltic rocks: Moenkopi Formation:

Malpajs ~ - ~--cm s e e e e e - 89 89 Shale - - - - - - = - - o m e oo e m oo — oo - 28 156
TRIASSIC: Sandrock - ------- 19 175

Chinle Formation: Shale - - - - - .- 5 180

Shale -~ - - dmm e et e e e oo 22 111 8androck - - - - - - s c - e e e oo 5 185
(A-11-22)19bad
QUATERNARY: Moenkopi(?) Formation:

Basaltic rocks: Clay ~~=-=cmce e sm e e m e e e m e 180 260

Malpai§ - - - - - e e e e e e a o - - 20 20 PERMIAN:

Cinders ~ - - - m e mm e e e et e m e 10 30 Kaibab Limestone:

Malpais - - < e o mm oo e m e 40 70 Clayand lime - ~-===cccvmmmmmoec e omo 10 270
TRIASSIC(?): S S s L= R T 10 280

Chinle(?) Formation: Coconino Sandstone:

Sand and gravel « -« = - ='m e m e c e e e o e mm o 10 80 Sandstone - -~ -« == s - e e oo e mm - o - 170 450
(A-11-23)3bba
QUATERNARY: Shale, red and blue ~----c--wmoooounn- 14 326

Surficial material: Sandstone, brown---- - e e oo mmmmmne oo 5 331

Surface 80il --~c-c e m oo K ki Sandstone, red -----«cc e - e o nn oo no 4 335
TRIASSIC: Shale, red [} 341

Moenkopi Formation: Sandstone, browh- - - - = = = o - = o oo e e mm 6 347
Clay, brown ~---c-meccmom oo o 146 153 Shale, red and blue - - - - o o s e e e m oo mu o 43 390
Shale, red - 14 1687 PERMIAN:

Sandstone, brown- == -----ceecmmcoaoono- 15 182 Kaibab(?)} Limestone:

Shale, red ---vm v m e e e e .o 79 261 Shale, with soft white sandstone

Sandstone, brown- - - 15 276 Btreaks - - - - m e e e e e e m e e e oo 21 411

Shale, red and blue i1 287 Coconino Sandstone:

Sandstone, brown; seep of salty Sandstone, buff; water -~ ~--~-~--c-cuc--n-- 27 438
water, 2 gal/min, not enough te Sandstone, white; water 7 445
drill withe = - - - = c e e m e e e e e 25 312 Sandstone, buff; water - -« - -----ccw-wao - 19 464

(A-11-23)19bed
QUATERNARY: Malpais, hard -~ --coocmmmncnconamnnon 18 58

Surficial material: UPPER CRETACEOUS(?):

e | i e 6 6 Sedimentary rocks:

Basaltic rocks: Sandy shale, dark-yellow, soft - =~ =«w--w-- 17 75
Malpais, broken, and §0il ~ - ==~ == - - - - v - - - 6 12 Sandy shale, light-yellow, soft - 10 85
Malpais; seep at 18 feet - - - - - v v oo oo m v wo o 24 36 Sandstone, yellow, soft------+«-covwwoooo 15 100
Malpais, red, and black cinders;

water at 40 and 44 feet-~---v oo an -t 4 40
(A-11-23)31dbb
QUATERNARY: Cinders, red 12 197

Surficial material: Malpais rock 37 234
Topsoil, clay, rock, UPPER CRETACEOUS(?):

and §8Nd - -~ - v - - - e e e s oo e e e oo 15 15 Sedimentary rocks:

Basaltic rocks: Clay, yellow - - - - - 61 295
Malpais rock---==m=-cccmmommam o oo 82 97 Sandstone - - - - ~ - - 55 350
Clay, red -~~~ -c-m--mw- - 13 110 Shale, blue-gray 7 357
Malpais rock- =~ == -oc oo m e e 75 185 Clay, yellow, and gravel 3 360

89




90

Table 6.-~Modified drillers' logs of selected wells in southern Navajo County— Continued

Thick~ Thick-
ness I‘ze”th ness ge:?;
(feety | (fe€V) (feet) e
(A-11-23)32dcd
QUATERNARY: Malpais; 1 gpm at 153 feet, seep
Basaltic rocks: at 176 feet ~ - - - -~ -~ - - - ao o 57 116
Soil and malpais boulders -« --«------=---- 6 6 Malpais, hard - - - -~ - - - - = mcouo oo 20 196
Malpais -- 84 90 Malpais, soft; well pumps 21 gal/min
Clay, red-----ww oo mm o m e m e e me oo 6 96 with water at 185-foot level - -~ -w-voowwno- 7 203
Malpais -~ cmmm e e e e 19 115 Malpai§ -~ ~--c - - m e m e m e m e 15 218
Clay, red==-=-mocmemsmm e c e 4 119
(A-12-15)36ddc
QUATERNARY: PERMIAN:
Coconino Sandstone:
Surficial material: Sandstone, white to buff turning red
towards bottom of hole; hit first
Clay, sand and rock === ~ == - - = o m m o mwmm e 8 8 water at about 540 feet- - - - - - oo 592 600
{A-12-16)20dba
UPPER CRETACEOUS: Coconino Sandstone:
Sedimentary rocks: Sandstone, pale-yellow to pale-orange,
Sandstone, orange, fine- to medium-grained, fine- to medium-grained -------------- 660 840
somewhat oxidized -~~~ -« e mm e o m oo o 20 20 . Supai Formation:
PERMIAN: Siltstone, moderate-orange to pink,
Kaibab Limestone: Bandy - ---- - e me e e oo 5 845
Limestone, pink, sandy ---