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CONVERSION FACTORS

For readers who prefer to use International System (SI) units,
rather than the inch-pound terms used in this report, the following

conversion factors may be used:

Multiply inch-pound unit By To obtain SI unit

inch (in.) 25.40 millimeter (mm)

foot (ft) 0.3048 meter (m)

mile (mi) 1.609 kilometer (km)

square mile (mi?) 2.590 square kilometer (km?)

acre-foot (acre-ft) 0.001233 cubic hectometer (hm3)

cubic foot per second 0.02832 cubic meter per second
(££3/s) (m3/s)

gallon per minute 0.06309 liter per second
(gal/min) (L/s)

foot squared per day 0.0929 meter squared per day
(fe?2/d) (m?/d)

degree Fahrenheit (°F) (temp°F-32)/1.8) degree Celsius (°C)

Sea level: 1In this report "sea level" refers to the National Geodetic

Vertical Datum of 1929 (NGVD of 1929)—A geodetic datum derived from a
general adjustment of the first-order level nets of both the United States
and Canada, formerly called "Sea Level Datum of 1929".



GEOLOGY AND GROUND-WATER RESOURCES OF THE SAN CARLOS INDIAN
RESERVATION, GILA, GRAHAM, AND PINAL COUNTIES, ARIZONA

By

James G. Brown

ABSTRACT

The San Carlos Indian Reservation includes about 2,900 square
miles in east-central Arizona. Relatively impermeable pre-Tertiary rocks
are exposed in about 23 percent of the reservation and underlie water-
bearing Tertiary and Quaternary basin fill and Quaternary stream alluvium
in much of the southern part of the reservation. About 9,000 members of
the San Carlos Apache Tribe live in the reservation and rely on ground
water to meet public-supply, irrigation, and other needs.

Basin fill is widespread in the valleys of the San Carlos and Gila
Rivers and consists of fine sand, silt, limestone, clay, and pyroclastic
volcanic rocks that may attain a total maximum thickness of more than 3,200
feet in the reservation. Quaternary stream alluvium overlies the basin
fill along many streams and washes. Stream alluvium consists of poorly
sorted and unconsolidated sandy gravel and gravelly, muddy sand that
reaches a maximum thickness of 100 feet along the San Carlos and Gila
Rivers. The volume of recoverable water stored in the basin fill to a
depth of 1,200 feet is estimated to be about 20 million acre-feet. The
volume of recoverable water stored in the stream alluvium on the
reservation is estimated to be more than 100,000 acre-feet. The stream
alluvium along the San Carlos River supplies most of the water used for
drinking. Water in much of the reservation is suitable for most uses
except for that in the alluvium along the Gila River, which contains large
concentrations of dissolved solids.

INTRODUCTION

A general adjudication of water rights on the Gila River system is
being conducted in the Superior Court of Arizona under authorization of
Arizona Revised Statutes Title 45, Chapter 1, Article 6. The San Carlos
Indian Reservation lies entirely within and is a hydrologically significant
part of the system. Fair and responsible adjudication requires adequate
knowledge of the surface-water and ground-water resources of the entire
drainage basin. This study, done in cooperation with the Arizona
Department of Water Resources, was undertaken to provide information needed
to adjudicate water rights on the Gila River system.

Purpose and Scope
This report describes the spatial distribution, volume, and

quality of available ground water in the San Carlos Indian Reservation in
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Arizona. The report focuses on three principal water-bearing units: (1)
volcanic rocks of Tertiary and Quaternary age on the Natanes Plateau, (2)
basin fill of Tertiary and Quaternary age, and (3) stream alluvium of
Quaternary age.

The scope of work included a review and compilation of existing
data and literature to provide background for the present study, water-
level measurements to define the water table and volume of saturated
aquifer material, well discharge measurements, and an aquifer test to
determine aquifer properties. Ground-water samples were taken to determine
the chemical characteristics of the ground water.

Location and Geographic Setting

The San Carlos Indian Reservation includes about 2,900 mi? in
parts of Gila, Graham, and Pinal Counties in east-central Arizona (fig. 1).
About 9,000 people live on the reservation (Valley National Bank, 1987,
p. 44) and rely on the ground-water and surface-water resources of the
reservation for domestic, agricultural, and industrial uses. The
reservation is bounded on the north by the Black and Salt Rivers, on the
east by the Graham-Greenlee County line, and in the southeast extends to
the crest of the Gila Mountains. The reservation extends from 10 to 15 mi
south of the Gila River in the southwest; the western boundary is a few
miles east of Globe, Arizona.

The San Carlos Reservoir is on the Gila River in the southwestern
part of the study area. The reservoir has a maximum usable capacity of
more than 900,000 acre-ft of water, which is used to irrigate crops in
downstream areas.

The San Carlos Indian Reservation lies almost entirely within the
Basin and Range physiographic province of the western United States
(Fenneman,; 1931) and ranges in altitude from about 2,200 ft above sea level
along the Gila River downstream from the San Carlos Reservoir to more than
8,000 ft at Mount Turnbull. The valley floors of the San Carlos and Gila
Rivers are less than 3,000 ft above sea level. The northern part of the
reservation, which includes the Natanes Plateau, is generally greater than
5,000 ft above sea level. Although included in the Basin and Range
province, the rocks that compose the Natanes Plateau and the area eastward
to the boundary of the reservation are relatively flat-lying and more
closely resemble landforms characteristic of the Colorado Plateau province.

The climate on the reservation is semiarid with hot summers and
cool winters. Climatic variations in the study area are a function largely
of land surface altitude. Average annual rainfall ranges from less than
15 in. in the relatively low-lying area southwest of San Carlos Reservoir
to more than 20 in. in the mountains southwest of the confluence of the
White and Black Rivers and at Mount Turnbull (Sellers and Hill, 1974,
p. 7). Rainfall occurs mainly in the winter and summer. During the
winter, frontal storms that move in from the Pacific Ocean cause
widespread, light to moderate rainfall (and snowfall at higher altitudes).
During the summer, convective storms cause localized but sometimes intense
rainfall. In the town of San Carlos, at an altitude of 2,643 ft, the
average daily maximum and minimum temperatures in July are 101 °F and
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Figure 1.--Location of San Carlos Indian Reservation.
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68 °F, respectively. In January the average maximum and minimum daily
temperatures are 61 °F and 27 °F respectively (Sellers and others, 1985).
Average temperatures in areas of higher altitudes are slightly cooler.

In the northern part of the reservation, surface-water drainage is
northward into either the westward-flowing Black or Salt Rivers. In the
southern part, streams drain to either the Gila River or the San Carlos
River, which is the largest tributary to the Gila River on the reservation.
The Black and Salt Rivers are perennial. The Gila River on the reservation
is perennial during most years. The San Carlos River is dry at times in
most years (Wilson and Garrett, 1989). Tributary streams to the Gila River
between the head of San Carlos Reservoir and Bylas are dry most of the year
(Burkham, 1975, p. 9) and flow only in response to large amounts of
rainfall. The quantity and duration of flow in tributary streams in other
areas of the reservation are unknown.

Previous Investigations

The hydrology and geology of the San Carlos Indian Reservation
have been described by several investigators beginning in the latter half
of the nineteenth century. One of the earliest studies of the area was
done by Gilbert (1875), who applied the name Gila Conglomerate to sediments
of late Cenozoic age now included in the basin fill. Schwennesen (1921)
studied the geology and water resources along the Gila and San Carlos
Rivers on the reservation in order to determine the feasibility of using
ground water for irrigation. Bromfield and Shride (1956) appraised the
mineral resources of the reservation. The basin fill of Tertiary and
Quaternary age was studied by Marlowe (1961) as a part of a study of late
Cenozoic geology along the Gila River. Culler and others (1970) described
the methods and objectives of an investigation of water use by phreato-
phytes in the Gila Valley on the reservation. Weist (1971) studied the
geology and ground-water system of the Gila Valley as part of the
phreatophyte study. ©Berry (1976) studied the mid-Tertiary volecanic rocks
of the White Mountain volcanic province, which includes the Natanes
Plateau.

Methods of Investigation

Water levels, well-construction information, and drillers’ logs
were obtained from files of the U.S. Bureau of Indian Affairs. The San
Carlos Apache Tribe Utility Authority provided well-construction
information, drillers’ logs, and water-quality analyses for tribal wells.
The Indian Health Service provided water-chemistry analyses for public-
supply wells. Well-construction information, drillers’ logs, lithologic
logs, and water-chemistry analyses were obtained from files of the U.S.
Geological Survey and Arizona Department of Water Resources. Information
was also collected from published and unpublished reports, and several well
drillers provided well logs and other information. Field data were
collected during the spring and summer of 1988. Most of the wells in the
reservation were inventoried; water levels and discharges were measured at
many of these wells. Wells are numbered in accordance with the Bureau of
Land Management’s system of land subdivision (fig. 2). Water samples were
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The well numbers 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 quadrants.
These quadrants are designated counterclockwise by the capital letters A,
B, C, and D. AIll land north and east of the point of origin is in A
quadrant, that north and west 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 also are
assigned in a counterclockwise direction, beginning in the northeast
quarter. If the location is known within the 10-acre tract, three lower-
case letters are shown in the well number. In the example shown, well
number (A-4-5)19caa designates the well as being in the NE4YNE%SWY
sec. 19, T. 4 N., R. 5 E. Where more than one well is within a 10-acre
tract, consecutive numbers beginning with 1 are added as suffixes.

Figure 2.--We||-numbering system in Arizona.
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collected at 20 wells drilled into the basin fill and stream alluvium
throughout the study area and were analyzed for major ion and selected
trace-element concentrations. At these wells, specific conductance, pH,
alkalinity, and temperature were measured in the field. Chemical analyses
from four wells sampled by the U.S. Geological Survey and the Arizona
Department of Water Resources between 1985 and 1988 were also used in this
study. An aquifer test was conducted along the San Carlos River to
estimate the transmissivity and specific capacity in the stream alluvium
along the river. Drill cuttings were collected from a well to obtain
lithologic and particle-size data for the stream alluvium and the uppermost
part of the basin fill.

County geologic maps (Wilson and Moore, 1958; Wilson and others,
1959) were used in compiling much of the generalized geology map (pl. 1).
Orthophotoquads at a scale of 1:24,000 were used to determine the contact
between the stream alluvium and the basin fill along the San Carlos River
and in part of the Gila Valley. A depth to bedrock map was used to define
the subsurface configuration of the basin fill in the southern part of the
reservation.
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GEOLOGY

Rocks in the reservation range in age from Precambrian to
Quaternary (Wilson and Moore, 1958; Wilson and others, 1959). The northern
part of the reservation, which is in the Colorado Plateau structural
province as defined by Bromfield and Shride (1956, p. 615), is
characterized by relatively flat-lying basaltic and basaltic andesitic
volcanic rocks of Tertiary and Quaternary age. The southern part is in the
Basin and Range structural province of Bromfield and Shride (1956, p. 615)
and is characterized by northwestward-trending mountains composed of pre-
Tertiary igneous, metamorphic and sedimentary rocks. These mountains are
separated by alluvium-filled structural basins. Pre-Tertiary rocks are
exposed in about 23 percent of the reservation. Sedimentary rocks,
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volcanic rocks, basin fill, and alluvium of Tertiary and Quaternary age
cover the remaining area.

Pre-Tertiary Rocks

Rocks of Precambrian to Cretaceous age are widespread in the
western and southern parts of the reservation (pl. 1). Southwest of the
Natanes Plateau, these rocks are exposed mainly in the mountains and are
covered by alluvial material of Tertiary and Quaternary age in low-lying
areas. They also crop out along the escarpment of the Natanes Plateau west
of 110° 15’ longitude, and on the Natanes Plateau along the west edge of
the reservation. Rocks of Precambrian age include granite, basalt,
quartzite, conglomerate, shale, and limestone. Younger rocks include
Cambrian quartzite, pre-Devonian diabase, Devonian and Carboniferous
limestone, and Cretaceous granite and volcanic rocks (Wilson and Moore,
1958; Wilson and others, 1959). None are known to yield water to wells in
the study area.

Interbedded volcanic and sedimentary rocks of Cretaceous age are
widespread in the southwestern part of the reservation (pl. 1). These
deposits include more than 2,700 ft of agglomerate, mudflows, flow
breccias, and tuff; and about 300 ft of conglomerate, sandstone, mudstone,
and water-worked tuff. Conglomerate, sandstone, water-worked tuff, and
agglomerate may have favorable water-bearing characteristics, depending on
the degree of cementation and fracturing at depth (Davis and DeWiest, 1966,
p. 338). Owing to the lack of data, little is known about the storage and
movement of ground water in these rocks.

Cretaceous and Tertiary Granitic Rocks

Cretaceous and Tertiary granitic rocks are exposed mainly on the
flanks of Mount Turnbull and at Granite Basin about 10 mi southwest of
Coolidge Dam. This unit yields small amounts of water to springs, mainly
through fractures.

Tertiary and Quaternary Volcanic Rocks

Volcanic rocks of Tertiary and Quarternary age consist mainly of
basalt, basaltic andesite, and rhyolite and are widespread in the northern
and eastern parts of the reservation. They dip gently to the north, and
are generally lithologically uniform throughout the reservation and
adjacent areas.

At Point of Pines, the total exposed thickness of volcanic
material is between 2,500 and 3,600 ft (Heindl, 1958, p. 10). The base of
the volcanics is not exposed, nor do any wells drilled into volcanics on
the reservation penetrate underlying units. As a result, the maximum
thickness of volcanics in this area is unknown.



The volcanic sequence at Point of Pines has been informally
subdivided into three units (Berry, 1976, p. 289). The oldest of the three
volcanic units consists mainly of basalt and basaltic andesite and is
typically weathered. Individual flow breccias between 5 and 10 ft thick
are common. The maximum exposed thickness of this unit is about 2,460 ft.
The middle volcanic unit described by Berry (1976) is about 800 ft thick
and consists mainly of rhyolitic ash flows and air-fall tuffs with
individual flows generally between 10 and 20 ft thick. The middle volcanic
unit also includes welded tuffaceous agglomerate (Heindl, 1958, p. 10).
The upper volcanic unit is composed mainly of basaltic andesite, is about
300 ft thick, and contains individual flow breccias that are between 2 and
5 ft thick.

Heindl and McCullough (1961, p. 18) also used a three-fold
subdivision to describe deposits in the lower Bonita Creek area located
just south of the reservation boundary. Tertiary volcanic rocks in this
area may be as much as 3,450 ft thick.

Tertiary volcanics along the east border of the reservation in
T. 1 S., R. 28 E., have been down-faulted, and drillers’ logs indicate
that they are overlain by stream alluvium and basin fill that is from 315
to more than 670 ft thick. Five wells drilled in the basin encountered
between 200 and 900 ft of predominantly volcanic flow and pyroclastic
materials. Drillers’ logs from two of these wells indicate that the
volcanics are interbedded with fine-grained sedimentary deposits that range
in thickness from 20 to 50 ft.

Tertiary and Quaternary Basin Fill

Basin fill of Tertiary and Quaternary age is widespread in the
Gila Valley and from San Carlos to the west boundary of the reservation.
Basin fill overlies consolidated rocks ranging in age from Precambrian to
Tertiary. Basin-fill deposits also underlie Ash Flat, the Point of Pines
vicinity, and several smaller areas in the northern part of the
reservation. Owing to a lack of data, the following discussion applies
only to basin fill in the Gila Valley and from San Carlos to the west
boundary of the reservation.

The basin fill consists mainly of fine sand, silt, limestone, and
clay that occur in well-bedded but laterally discontinuous units (Marlowe,
1961). Thick beds may be traced laterally for more than a mile (Weist,
1971, p. 4). Particle size and sorting varies little along the axis of the
Gila River Valley, but an increase in the percent by weight of soluble
carbonate material in the basin fill from east to west was observed north
of the Gila River. Volcanic tuff deposits are interbedded with these
sediments and may be recognizable over a distance of about 10 mi (Marlowe,
1961).

Marlowe (1961) divided the basin fill into red and white facies on
the basis of carbonate percentages and placed all sediments containing more
than 15 percent carbonate material into the white facies. Weist (1971)
divided basin fill in the Gila Valley into a sand and silt facies and a
limestone facies that generally are equivalent to the red and white facies
recognized by Marlowe (1961).
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The red facies of Marlowe (l1961) consists primarily of
calcareously cemented light-tan to red-brown silt, sand, and clay that
contains lenses of limestone and pyroclastic material. The white facies,
which is finer grained and in places contains less clastic material than
the red facies, is a light-tan to white silt, clay, and limestone that is
commonly interbedded with volcanic rocks. The white facies is bounded on
the west and south by the San Carlos and Gila Rivers, respectively, and
extends eastward along the flanks of Mount Triplets and the Gila Mountains
through R. 20 E. (pl. 1). In some places, limestone of the white facies
lies in depositional contact with Tertiary volcanics of the Gila Mountains
(Marlowe, 1961, p. 14).

Many studies of basin-fill aquifers in the southwest have shown
that the lithologic characteristics of basin-fill deposits may vary greatly
laterally and with depth. The studies by Marlowe (196l) and Weist (1971)
describe only the upper few hundred feet of the basin fill and may not
reflect the nature of these deposits at depth. Basin fill may be more than
3,200 ft thick in the study area (Oppenheimer and Sumner, 1980). Basin
fill may be more than 6,400 ft thick in the Gila Valley east of the
reservation boundary (Oppenheimer and Sumner, 1980), and in some areas may
include more than 2,400 ft of lacustrine deposits (Marlowe, 1961, p. 119).
Well (D-1-16)4cdc (fig. 2, pl. 2), located just west of the reservation
boundary, penetrated about 1,850 ft of basin-fill material. A lithologic
log of the well indicates that the basin fill consists of varying
percentages of mud, and sand and gravel derived from quartzitic, granitic,
and metamorphic rocks. The basin fill contains an average of 85 percent
sand and gravel from 50 to 400 ft below the land surface and contains an
average of 95 percent sand and gravel between depths of 400 and 1,600 ft.
Between a depth of 1,600 ft and the contact with underlying volcanic and
sedimentary rocks at a depth of 1,850 ft, the basin fill contains about
80 percent sand and gravel. The hydraulic properties of the underlying
materials are unknown.

Quaternary Basalt

Basalt flows of Quaternary age overlie basin fill east and
southwest of San Carlos. The basalt flows lie above the regional water
table and are not known to contain usable amounts of ground water.

Quaternary Stream Alluvium

Stream alluvium of Quaternary age overlies the basin fill along
the Gila and San Carlos Rivers. Weist (1971, p. 7) described the areal and
vertical extent of the stream alluvium in the Gila Valley:

"Along the Gila River, the channel is 4,000-8,000 ft
wide, and drilling indicates that it is filled with
alluvial deposits to a maximum depth of about 85 ft.
Along the tributaries, a few alluvial channels range
from 1,000 to 3,000 ft wide, but most of the channels
are only a few hundred feet wide. The alluvium in the
tributary channels probably is less than 40 ft thick."
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Along the San Carlos River, seven drillers’ logs and one
lithologic log indicate that the alluvial deposits generally are between
60 and 80 ft thick. Between the San Carlos area and the San Carlos
Reservoir, the deposits range from 1,200 to 4,900 ft wide.

The stream alluvium is unconsolidated and consists of poorly
sorted sandy gravel and gravelly, muddy sand. Along the Gila River, the
alluvium contains particles ranging in mean grain size from silt to
pebbles, and contains an average of about 35 percent gravel (Weist, 1971,
p- 9). In general, the percentage of gravel-sized material below the water
table is greatest along the central part of the trough (Weist, 1971, p. 9).
Drill cuttings of stream alluvium from a well about 2 mi north of San
Carlos consist of poorly sorted, gravelly, muddy sand that contain an
average of 22 percent gravel below the water table. The contact between
the alluvium and the underlying basin fill at this location was placed at
the first appearance of hard siltstone fragments that did not break down in
the wet-sieving process.

Weist subdivided the stream alluvium of the Gila Valley into
terrace alluvium and flood-plain alluvium. The flood-plain alluvium is
less well compacted, generally coarser grained, and may be better sorted
than the terrace alluvium. The two units are otherwise similar
lithologically and form a single aquifer (Weist, 1971, p. 16). Data were
not available to determine if the alluvium along the San Carlos River could
be similarly subdivided.

GROUND WATER RESOURCES

Ground-Water Development

The San Carlos Apache Tribe uses ground water to meet all
drinking-water needs and to supply a significant part of its irrigation
water. Ground-water resources are developed most intensely along the San
Carlos and Gila Rivers, where more than 900 gal/min may be pumped from
individual wells completed in the stream alluvium and in the uppermost part
of the basin fill. Along the Gila River, ground water is used mainly for
irrigation or livestock because it contains large concentrations of
dissolved solids and is unsuitable for human consumption.

In areas underlain by volcanic deposits, ground-water development
has been limited to a few stock wells that probably yield less than
50 gal/min. As a result, ground water in volcanic rocks on the Natanes
Plateau may be at or near steady-state conditions. Under such conditions,
the rate of flow into and out of the aquifer is equal, and long-term water
levels in the aquifer are steady. The effects of ground-water withdrawals
adjacent to the reservation in T. 1 S., R. 28 E., on water levels in the
reservation are unknown.

In areas underlain by basin fill, ground water is used mostly to
water stock. Ground water is withdrawn from small-capacity wells equipped
with pumps connected either to windmills, small (1 to 5 horsepower)
gasoline engines, or electric motors. The city of Globe operates several
public-supply wells less than 1 mi from the west boundary of the
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reservation in T. 1 S., R. 16 E. In well (D-1-16)9bdc, static water levels
have declined about 170 ft between 1974 and 1987. The effect that pumping
in this area has had on the water table in adjacent areas of the
reservation is unknown. East of San Carlos Reservoir, about 25 widely
scattered stock wells obtain water from basin fill. Water levels measured
in the Gila Valley during the 1960’s and also during the present study do
not indicate a definite trend of either rising or falling water levels.

Several wells in the area have been measured annually as part of a
regional monitoring network. Water levels in the stream alluvium
apparently have not been affected by development along either the San
Carlos or Gila Rivers. Water levels in well (D-1-18)13bba rose about 10 ft
between 1970 and 1988, probably in response to increased recharge from the
San Carlos River and tributaries during years of greater than normal flow
(fig. 3). At well (D-4-22)13acd, about 5 mi southeast of Bylas, long-term
water levels have changed little between 1960 and 1988, but have risen for
short periods in response to large flows in the Gila River (fig. 4). At
well (D-4-22)35ada, water levels have risen at a rate of about 1 ft/yr
since 1960.

Quaternary Stream Alluvium

Along the Gila and San Carlos Rivers, water levels in wells in the
stream alluvium of Quaternary age were between 9 and 31 ft below the land
surface in 1988. Ground water in the alluvium along the San Carlos and
Gila Rivers flows southward and westward, respectively, toward the San
Carlos Reservoir.

In 1988, depth to ground water along Goodwin Wash was between
14 and 50 ft below the land surface (pl. 2). In the alluvium east of Point
of Pines, the depth to water in a dug well was 3 ft below the land surface.
Measured depths to water in two public-supply wells near Point of Pines
were 36 and 50 ft. Although no well data are available, it is likely that
these wells are also perforated in alluvial deposits because observed water
levels in nearby wells drilled in the volcanic rocks on the Natanes Plateau
are greater than 300 ft below the land surface.

Dense growths of phreatophytes (plants that use ground water)
consisting mainly of saltcedar and mesquite occur along the Gila River
above the San Carlos Reservoir and use significant amounts of ground water.
Flow in the alluvium past a cross section between Calva and Bylas was
estimated to be about 610 acre-ft/yr, and flow past a cross section near
the upstream edge of San Carlos Reservoir was only about 200 acre-ft/yr
(Weist, 1971, p. 13). Much of this loss was attributed to water use by
phreatophytes.

The saturated thickness of stream alluvium along the Gila River
generally is between 30 and 40 ft and averages about 35 ft. The saturated
thickness of the alluvium along the San Carlos River generally is between
about 40 and 65 ft. The average transmissivity of stream alluvium along
the Gila River was estimated by Hanson (1971, p. 24) to be about 9,800
ft?/day from flood-wave propagation analysis. Hanson also estimated that
the transmissivity was about 28,000 ft?/day in T. 3 S., R. 13 E. from a
drawdown aquifer test. The transmissivity of the alluvium along the San
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Figure 3.--Annual flow in the San Carlos River near Peridot
and measured water levels in wells, 1960-88.
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Carlos River near Peridot is estimated to be about 19,000 ft2?/day from an
8-hour recovery test done as a part of this study. The specific yield of
the alluvium was estimated to be about 0.15 from an aquifer test (Hanson,
1971, p. 6).

The volume of recoverable ground water in a given area is a
function of the areal extent and saturated thickness of the aquifer and the
specific yield of saturated material. The specific yield is the ratio of
the volume of water that a saturated rock or soil will yield by gravity to
the total volume of that rock or soil (Lohman and others, 1972, p. 12).
Because most natural water-bearing materials will retain some water against
the force of gravity, the volume of recoverable ground water is less than
the total volume of water in storage.

The volume of recoverable ground water in the stream alluvium of
the major drainages was estimated using all available drillers’ and
lithologic logs, water levels, orthophotoquads, and the estimated
specific-yield value. 1In addition to the logs and water levels shown in
table 3, more than 50 lithologic logs and 45 water levels from observation
and test wells drilled along the Gila River during the 1960’s were used to
determine the areal and vertical extent of saturated stream alluvium.
Using these data, the volume of recoverable ground water in stream alluvium
along the San Carlos and Gila Rivers is estimated to be more than
100,000 acre-ft (table 1). About 55 percent of this ground water is in the
Gila Valley; however, the water is of poor quality and is unsuitable for
many uses.

Table 1.--Areal distribution of volume of recoverable
ground water in stream alluvium

[Values, in acre-feet, are not intended to imply
accuracy to the precision shown]

Subarea Volume of recoverable
ground water

Gila Valley. . ... ...t i, 63,000
Goodwin and Telegraph washes...................... 7,000
San Carlos. .. ... ... e 44,000

Total. ... .. 114,000

Tertiary and Quaternary Basin Fill

Ground water in the basin fill of Tertiary and Quaternary age
occurs under both unconfined and confined conditions. Basin fill is
recharged by rainfall, snowmelt, and streamflow infiltration on the slopes
of the Gila and Santa Teresa Mountains (Weist, 1971, p. 12). Some of this
water percolates to the water table and then flows toward the Gila River.
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Before reaching the river, the ground water becomes confined, probably by
fine-grained materials that may occur at depth near the axis of the valley.
Observed depths to water in the basin fill in the Gila Valley were between
24 and 491 ft in 1988 and were shallowest near the Gila River. The water
level in wells perforated in basin fill adjacent to the Gila River
generally is higher than the water level in nearby wells perforated in
stream alluvium, indicating that ground water may flow from the basin fill
into the stream alluvium (fig. 5). A well drilled into basin fill a few
miles east of the head of San Carlos Reservoir flowed at a rate of about
0.5 gal/min, and the water level in a nearby observation well perforated in
stream alluvium was about 12 ft below the land surface (Weist, 1971,
P. 12). Weist estimated that in an area of about 9 mi? between the head of
the San Carlos Reservoir and Bylas about 5,400 acre-ft/yr of water from the
basin fill recharges the stream alluvium.

Basin fill west of the San Carlos River is recharged mostly by
rainfall and streamflow infiltration. Measured water levels in this area
in 1988 were between 40 and 459 ft below the land surface. In 1987, static
water levels were more than 550 ft below the land surface just west of the
reservation (pl. 2).

Aquifer tests of the basin fill aquifer about 4 mi west of Cutter
in the 1970's yielded transmissivity values ranging from 1,200 to 2,500
ft?/day (Water Resource Associates, 1975). These tests used wells that
were perforated in as much as 500 ft of saturated basin fill, and yielded
values that may be indicators of the transmissivity of the upper part of
the basin fill.

Water levels measured in more than 30 wells scattered throughout
the area were used to define the water-table configuration in the basin
fill. Because water levels in the basin fill in the Gila Valley do not
appear to have changed significantly since the 1960’'s, water-level data
collected from 12 wells during that time were included in the analysis.
The bottom of the basin fill was estimated using a depth-to-bedrock map
(Oppenheimer and Sumner, 1980). Basin fill is overlain by volcanic rocks
of Quaternary age east of San Carlos (pl. 1). The areal extent, thickness,
saturated thickness, and lithologic character of basin fill in this area is
unknown. The volume of water stored in basin fill that is overlain by
these volcanic rocks was not estimated.

The specific yield of basin fill in nearby basins has been
estimated to be from 0.03 to 0.25 and is dependent mainly on lithology. In
basins that have extensive areas that contain more than 50 percent silt and
clay, transient flow models matched observed conditions best using
specific-yield values between 0.03 and 0.15 (Freethey and Anderson, 1986).
Data on basin-fill lithology at depth in the study area, including the
thickness and extent of fine-grained deposits, are lacking. For that
reason, an average specific-yield value of 0.10 is used in this estimate.
The volume of recoverable ground water in the basin fill to a maximum depth
of 1,200 ft below the land surface in the southwestern part of the
reservation (excluding the area east of San Carlos in which basin fill is
overlain by volcanic rocks of Quaternary age) is estimated to be about
20 million acre-ft (table 2). Owing to a lack of data, the volume of
recoverable ground water in the basin fill at Ash Flat and Point of Pines
was not estimated.
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Table 2.--Areal distribution of volume of recoverable
ground water in basin fill

[Values, in millions of acre-feet, are not intended
to imply accuracy to the precision shown]

Subarea!l Volume of recoverable
ground water

LONT R o8 o = ol 2.1
Gila Valley...... .ot 15.2
San Carlos. .. vttt e e e e e e e e 2.2

Total. . i i e e e e e e e e e 19.5

1Subareas are shown on plate 1.

Tertiary and Quaternary Volcanic Rocks

As stated earlier, volcanic rocks of Tertiary and Quaternary age
on the reservation consist mainly of many individual deposits of flow
breccia, air fall tuffs, basalt flows, basaltic andesite flows, ash flows,
and welded tuffaceous andesite. Permeability of fractured or brecciated
flow rocks in southern Arizona ranges from low to high and may vary greatly
over short distances. The availability of water in flow rocks is also
controlled by the degree of interconnection of fractures and other openings
(Heindl, 1965, p. 9). The permeability and porosity of volcanic tuff is a
function of grain size and sorting. Welded tuffs have low permeabilities
(Pavis and DeWiest, 1966, p. 337). Data are insufficient to estimate the
storage and transmissive properties of the volcanic rocks.

Observed water levels in the volcanic rocks ranged between 345 and
745 ft below the land surface. Because available water-level measurements
are widely scattered in both space and time, ground-water flow directions
in the volcanic rocks could not be reliably determined. The upper volcanic
unit, which is about 300 ft thick, is probably unsaturated, and the middle
unit is partially saturated. Only the lower volcanic unit lies completely
below the water table. Similarly, only the lower unit is saturated in the
Bonita Creek area just south of the reservation boundary. The lower unit
in this area ranges in thickness from 500 to 1,250 ft and yields limited
quantities of water to small ephemeral streams (Heindl and McCullough,
1961, p. 15). No water-level rises were observed during the drilling of
several wells in volcanic rocks on the Natanes Plateau (W.F. Stephens, well
driller, oral commun., 1988), indicating that ground water in the volcanic
rocks probably is unconfined.

In contrast, ground water in volcanic rocks adjacent to the
reservation in T. 1 S§., R. 28 E., is confined. Basin fill that overlies
the volcanic rocks and faults that bound the basin at least partially
impede ground-water flow out of the area. Water-level rises of more than
500 ft were observed in two wells drilled into volcanic rocks. In one
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well, ground water encountered at a depth of 585 ft in volcanic
rocks reportedly rose to the surface and flowed at an unknown rate. The
degree of hydraulic connection between ground water in this area and that
on the reservation is unknown.

Pre-Tertiary Rocks

Where fractures and (or) faults are present, granitic,
metamorphic, and sedimentary rocks of pre-Tertiary age on the reservation
may yield small amounts of water to springs. Wells in the reservation,
however, are not known to obtain water from these rocks.

In the Globe area (fig. 1), nine wells are perforated in and
obtain significant amounts of water from Paleozoic limestone units (Mineral
Extraction Task Force, 1983, p. A29-A31) that are also present in the
southwestern part of the reservation. Analysis from one of these wells
indicates that the water was a calcium bicarbonate type and contained
532 mg/L dissolved solids (Mineral Extraction Task Force, 1981, p. 63). 1In
the study area, one of these limestone units commonly contains fractures
and solution channels (Willdon, 1964, p. 23). However, no wells on the
reservation are known to obtain water from this unit.

Accuracy of Storage Estimates

The uncertainty associated with the estimates of the volume of
recoverable ground water in storage in the basin fill and stream alluvium
are a function of the uncertainty of individual storage components, the
extent of data interpolation and (or) extrapolation, and intrinsic
measurement errors. The mean error of the depth-to-bedrock map used to
define the bottom of the basin fill is 23 percent for depths less than
2,000 ft, but probably varies greatly over the mapped area (Oppenheimer and
Sumner, 1981, p. 114). The error may be greater in areas where well and
gravity data are scarce.

No wells penetrate the base of the basin fill in the Gila Valley
on the reservation, and the accuracy of the depth-to-bedrock map in this
area is unknown. However, the depth to bedrock in much of the area is
greater than 23 percent deeper than 1,200 ft. Because this analysis
considers only ground water stored within 1,200 ft of the land surface, the
uncertainties in the depth-to-bedrock estimate in this area may not be
critical to the accuracy of the storage estimate.

The minimum contour interval on the depth-to-bedrock map is
400 ft. According to the map, about 60 percent of the area underlain by
basin fill is estimated to be less than 400 ft deep. This area contains
about 25 percent of the total volume of saturated basin fill. In addition,
water-level measurements in this area are widely scattered. As a result,
the estimate of the saturated thickness in much of this region has a great
degree of uncertainty. An average saturated thickness of 200 ft was used
to estimate the volume of recoverable ground water in storage in this area.
However, a change of 100 ft in this estimate would change the estimate of
recoverable ground water in storage by about 3 million acre-ft.



19

Uncertainties in the true value of specific yield may also affect
the accuracy of the storage estimate. For example, if a specific-yield
value of 0.08 were used instead of 0.10, the estimate of recoverable ground
water in storage would change by almost 5 million acre-ft. In additionm,
the different sources of error may combine to cause even larger errors.
The computed volume of recoverable ground water in the basin fill is
estimated to be within 50 percent of the actual value.

The areal and vertical extent of stream alluvium of the San Carlos
and Gila Rivers were mapped on the basis of more than 50 lithologic logs
and 45 water levels and is fairly well defined. The greatest uncertainty
in the estimate is the thickness of stream alluvium in Gilson, Seven-Mile,
and Goodwin Washes. On the basis of the present estimate, storage in these
areas accounts for about 38 percent of the good-quality water in the stream
alluvium. The computed volume of available ground water stored in the
stream alluvium is estimated to be within 25 percent of the actual value.

Water Quality

Ground water in basin fill and stream alluvium throughout much of
the reservation is of good quality and is suitable for most uses. Water in
the stream alluvium along the Gila River contains large concentrations of
dissolved solids and is unsuitable for either drinking or irrigation
(pl. 2). Water quality on the reservation is controlled by natural

-geochemical processes that have locally been affected by man’s activities.

Ground water throughout much of the reservation contains less than
500 mg/L dissolved solids, except for that from basin fill and stream
alluvium along the Gila River. Water from wells (D-3-22)18cch and
(D-3-22)30ddd contains more than 4,000 mg/L dissolved solids (pl. 2). Both
of these wells are adjacent to the Gila River and are thought to be
perforated mainly in stream alluvium. Observed large concentrations are
caused by (1) inflow of highly mineralized water under artesian pressure
from the underlying basin fill into the alluvium, (2) percolation of
irrigation water with large dissolved-solid concentrations, and (3)
evaporative concentration of salts caused by use of ground water by
phreatophytes (Gatewood and others, 1950, p. 76-79).

Observed dissolved-solids concentrations in the basin fill in the
Gila Valley in 1988 were between 242 and 384 mg/L (pl. 2), and were either
sodium bicarbonate, calcium bicarbonate, or mixed-bicarbonate type water.
All samples were obtained from the sand and silt facies and none were
closer than about 2 mi from the Gila River. Ground-water quality in basin
fill in other areas in the reservation may be variable, and is probably
controlled largely by lithology. Laney (1977, p. 8-9) found that ground
water in basin fill near the limestone facies contained more than
3,000 mg/L dissolved solids, and water from a well that penetrated deposits
containing large percentages of silt and clay contained more than
2,570 mg/L dissolved solids. In addition, water in basin fill adjacent to
the Gila River contained between 670 and 2,570 mg/L dissolved solids.

Ground water in stream alluvium and the uppermost part of basin
fill beneath the San Carlos River and Seven-Mile Wash is suitable for most
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uses. Ground water beneath Seven-Mile Wash contains between 254 and 367
mg/L dissolved solids and is a mixed-bicarbonate or sodium bicarbonate
type. Below the confluence of the San Carlos River and Seven-Mile Wash,
dissolved-solids concentrations are less than 500 mg/L and the ground water
is a mixed-bicarbonate type.

Water samples from two wells contained concentrations of dissolved
arsenic that exceeded the maximum contaminant level of 50 ug/L for arsenic
in drinking-water supplies (U.S. Environmental Protection Agency, 1986).
One of the wells is drilled into basin fill south of the San Carlos
Reservoir and contained 230 pg/L of dissolved arsenic. The other well, in
San Carlos, contained 76 pg/L of dissolved arsenic and is thought to obtain
water mainly from the stream alluvium, although wells commonly are drilled
into the uppermost part of the basin fill and may obtain water from both
units.

CONSIDERATIONS FOR FURTHER STUDY

In order to improve storage estimates for the basin fill and the
stream alluvium, additional data of various types would be useful. The
estimate of storage in the basin fill would be improved by additional
information from wells that penetrate underlying unit(s), especially in
areas of shallow bedrock. Such wells would provide information on the
thickness of the basin fill as well as the vertical and areal distribution
of fine-grained deposits. Geophysical methods may be the most cost-
effective way to obtain the needed information. Seismic data may help
define the water-table and bedrock configuration. Resistivity data may
help locate fine-grained deposits and shallow bedrock. Borehole-gravity
data and gamma-gamma logs may help to determine vertical variations in
density and, indirectly, the specific yield. Other borehole-geophysical
methods, including neutron and electric logs, may provide useful
information (Tucci and Pool, 1986, p. 52-54).

SUMMARY

The San Carlos Indian Reservation includes about 2,900 mi? in
east-central Arizona. Ground water is the principal source of water for
the reservation’s approximately 9,000 residents. Residents use ground
water to meet domestic, public-supply, and agricultural needs.

Relatively impermeable rocks of pre-Tertiary age are exposed in
about 23 percent of the reservation and underlie younger sediments
throughout the rest of the reservation. Basin fill of Tertiary and
Quaternary age and stream alluvium of Quaternary age are the main water-
bearing units in the southern part of the reservation. On the Natanes
Plateau, volcanic rocks are a potentially important source of water.
Currently, most stock wells in this area obtain water from shallow stream
alluvium that overlies the volcanics in tributary streambeds.

Tertiary and Quaternary volcanic rocks are widespread in the
northern part of the reservation. The thickness of these deposits exceeds
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3,500 ft. Data were not available with which to estimate the volume of
ground water stored in volcanic rocks.

Basin-fill sediments are widespread in the valleys of the San
Carlos and Gila Rivers and consist of fine sand, silt, limestone, clay, and
pyroclastic volcanic rocks that may attain a maximum thickness of more than
3,200 ft in the reservation. The observed transmissivity of the upper part
of the basin fill ranges from 1,200 to 2,500 ft2?/day. The specific yield
of nearby basins has been estimated to be between 0.03 and 0.25. An
average specific yield of 0.10 was used in this analysis to estimate the
volume of recoverable ground water in basin fill. The volume of
recoverable ground water in the basin fill to a depth of 1,200 ft is
estimated to be about 20 million acre-ft.

Stream alluvium of Quaternary age overlies basin fill along the
San Carlos and Gila Rivers and is also present in many of the tributary
streams in the reservation. Stream alluvium consists of poorly sorted and
unconsolidated sandy gravel and gravelly, muddy sand that may be as thick
as 100 ft. The average transmissivity of the alluvium in the Gila Valley
is about 9,800 ft2?/day but locally may be as high as 28,000 ft2/day. The
transmissivity in stream alluvium along the San Carlos River is estimated
to be about 19,000 ft2?/day. An average specific yield of 0.15 was used to
estimate the volume of recoverable ground water in stream alluvium. The
volume of recoverable ground water in the stream alluvium of the San Carlos
and Gila Rivers and major tributaries in the reservation is estimated to be
more than 100,000 acre-ft.

The alluvium underlying the San Carlos River supplies most of the
water used for drinking. Ground water in much of the reservation is
suitable for most uses except for that in the stream alluvium along the
Gila River, which contains large concentrations of dissolved solids and is
unsuitable for drinking and possibly harmful to crops. Locally, water in
the stream alluvium and basin fill may contain concentrations of dissolved
arsenic that exceed Federal drinking water standards.
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County:

Primary use of water:

Method of construction:

Type of finish:

007, Gila County; 009, Graham County; 021, Pinal County.

S, Stock; U, Unused; I, Irrigation; P, Public supply; H, Domestic;
C, Commercial.

D, Dug; P, Air percussion; C, cable tool.

P, perforated or slotted; F, gravel with perforations.

Table 3.--Records of selected wells

Miscellaneous: Dashes indicate no data.
Depth to
top of Altitude
open of land
Date Method Diameter Depth interval, surface,
Primary well of of in feet in feet
Local use con- interval, Type well, below the above
well Site of struc- in of in land sea
number identifier County  water ted inches finish feet surface level
(A-01-16)15aba 332610110393001 007 S  mmmmem-- - - 19 -==-- 3,840
(A-01-16)27dbc 332349110393201 007 S === -- - TTTEeses meees 3,360
(A-01-17)0laca  332741110311401 007 U -- - Tommmss meees 3,180
(A-01-17)03ded  332705110331701 007 S - - TTmmmms o mmees 3,140
(A-01-17)05bad  332745110353801 007 S -- - mmemee— mmeee 3,407
(A-01-17)05bbal 332752110355101 007 u -= - mmmmemes mmee- 3,440
(A-01-17)05bba2z 332752110355102 007 U - - TmmTmmems . mmees 3,440
(A-01-17)15cdd  332525110332801 007 S -- - mmmmmes mmeee 3,154
(A-01-18)01laac 332233110270601 007 P -- - mmmmses mmeee 2,687
(A-01-18)03bcc  332736110273701 007 S -- - mmememms meee- 3,160
(A-01-18)17acb  332554110291301 007 S Rl b - - mmmmmee emeee 2,901
(A-01-18)17ddd  332525110285001 007 S  mmmmeee- -- R e e 2,868
(A-01-18)28cad  332355110281501 007 s - - - mmmmees —meee 2,840
(A-01-18)28dad  332349110275001 007 I e - e et 2,760
(A-01-18)29cdc 332338110292601 007 s -m------ - - mmmmees =mmee 2,840
(A-01-18)34cca  332255110273001 007 Uy - - - mmmmmms emeee 2,715
(A-01-21)11dda  332624110065901 009 S  mmmmeee- -= - mmmmme= mmee- 4,361
(A-01-22)21lacc 332459110031601 009 s -em-ee-- -- P 272 212 4,560
(A-01-24)08abc 332651109515001 009 u e -- P 814 714 6,040
(A-01-24)08acb  332651109514901 009 s @ —--ee-e- -= et e 6,040
(A-01-25)01bdec 332733109414401 009 s --ee---- -- = mmmmee— meees 6,180
(A-01-25)29acc 332402109454001 009 I b - - mmmmee— mmee 5,920
(A-01-25)36cad  332302109413701 009 S ---me--- - - mmmmee= meee- 5,849
(A-02-17)01bac 333257110313201 007 S  mmmmeee- -- - mmmmmss o meees 4,052
(A-02-17)06bad  333257110363801 007 I -- - mmmmees emee- 3,760
(A-02-17)14dda  333040110315401 007 s  ---emm- - - mmmmemes mmee- 3,661
(A-02-17)20abdl 333019110352401 007 | -- - meemme- meees 3,460
(A-02-17)20abd2 333019110352402 007 | et -- - mmmmeme s 3,460
(A-02-17)20abd3 333023110352101 007 S  mmmmmee- -- -~ mmmmme— memee 3,480
(A-02-17)31bbe 332840110370201 007 S e -- R 3,589
(A-02-17)31ddd  332759110361001 007 S --meeee- -- - mmmmems mmeee 3,460
(A-02-17)34bba  332842110334801 007 S meemem-- -- R L L R 3,266
(A-02-18)27ced  332853110273001 007 S  mmmemee- - - mmemees emoee 3,337
(A-02-18)32dcd  332801110290401 007 s  -------- -- = mmmmees —meee 3,020
(A-02-21)08cda  333136110104301 007 S  mmmmee- == - Tmmmmms mmees 4,880
(A-02-23)01aad 333301109532801 009 U - -- = mmmmee= mmmee 5,720
(A-02-25)26acb  332924109423501 009 S s -- e el 5,960
(A-02-26)17abc 333111109392201 009 v - -- - mmemmems meeee 6,240
(A-02-26)31daa 332817109400201 009 S  mmmee--- -- - mmmmme= —-ee- 6,440
(A-02-27)03cdd  333222109311301 009 S  mmmmee-- -= P 565 525 6,090
(A-02-27)06dbb 333240109341201 009 S  mmemem-- -- - 773 ----- 6,320
(A-03-17)24dba  333516110310701 007 s  mmmmeme- --= - mmmmems o mmmes 4,093
(A-03-19)07dda  332847110235501 007 u e m— e ~-= - memmmm- meeee 5,650
(A-03-21)17dbe 333559110103001 007 S  smmememe- -= - mmemmmm emmee 5,480
(A-03-21)28dbc 333424110094501 007 S  mmmmeme- -- = mmemmmes meme- 5,260
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Method water level measured: S, Steel tape: V, Calibrated electric tape; R, Reported.
Method discharge measured: M, totaling meter; C, current meter; O, orifice; E, estimated; V, volumetric
measurement; W, Weir; P, Pitot-tube meter.
Type of lift: P, piston; T, turbine; S, submersible.
Type of power: G, gasoline; W, windmill; E, Electric.
Type of log available: D, drillers’; P, photovideo.
Dis-
Method Date charge, Method Date Type
Water water water in dis- dis- of
Local level, level level gallons charge charge Type Type Date log
well in meas- meas- per meas- meas- of of of avail-
number feet ured ured minute ured ured lift power lift able
(A-01-16)15aba 0.23 S 07-05-88  ---=---- - memeeee- P G  ---mm--- -
(A-01-16)27dbc ~ ------ - mmmmemmn e - eemmmees P W ememm-e- -
(A-01-17)0laca 39.5 v 07-06-88  ==-===--- S s P - 07-06-88 -
(A-01-17)03ded @ ------ - memmeees mmmeeee- - mmemeee- P G W emmme--- -
(A-01-17)05bad ~ ------ - emmmmemn ememeeee - e P G 07-05-88 -
(A-01-17)05bbal  =--=--- = ==e--ee- eeeme—-- b - - memeese- -
(A-01-17)05bba2  ------ - mmemmeees eeee—eee - mmmeee- - - mmeeeee- -
(A-01-17)15cdd 459 07-05-88  -------- - s P G 07-05-88 -
(A-01-18)01aac - = mmeeesos eeeeeae- - mememee- T E 06-24-88 -
(A-01-18)03bec ------ = eeseceoe ssceeoe- - mmeeeee- P G 07-06-88 -
(A-01-18)17ach 68.4 06-24-88  —==------ - e P G 06-24-88 -
(A-01-18)17ddd ~ ------ - mmmmmmen e = emeeeee P W 06-24-88 -
(A-01-18)28cad ~  ~------ = emmmeen e - e s E 08-18-88 -
(A-01-18)28dad 26.4 06-24-88  ~===-=--- - e s E  -------- -
(A-01-18)29¢dc ~  =------ - emmmemes o - e P W 07-05-88 -
(A-01-18)34cca @ ------ = mememseee eeeceeeo - memmeeee- - - mmmeeme- -
(A-01-21)11dda 98.7 06-22-88  -------- - mmmmee- P W 06-22-88 -
(A-01-22)21acc 200 - - =71 —e-ee-- - e P G 10-25-88 -
(A-01-24)08abc 760 - 01- -72  -=------ - e s - 08-25-88 D
(A-01-24)08ach 8.85 07-06-88  -------- - mmeemee- P G 07-06-88 -
(A-01-25)01bdc =~ ------ - mmmmeeen e - memmeeee s E 06-23-88 -
(A-01-25)29acc -===-- = mmmeeses eeeceeee e bt P G 10-25-88 -
(A-01-25)36cad ~  ------ e e T - ememeees P W 06-23-88 -
(A-02-17)01bac =~ -=----- e LD D e L D - mmee——e- P W mmmeeee- -
(A-02-17)06bad 18.7 07-05-88  -------- - memmmeee- P W 08-09-88 -
(A-02-17)14dda  ------ = mmeeeeen e - e - - emmeeees -
(A-02-17)20abdl = ------ = mmmsmsses emeeeoee e - - mmemseee- -
(A-02-17)20abd2 = ------ - mmmmemee e - e - - - -
(A-02-17)20abd3 ~ ------ = mmmmmeen e - e P G 07-05-88 -
(A-02-17)31bbc = ------ e i P W 07-05-88 -
{A-02-17)31ddd 79.2 v 07-05-88  -------- - e P I -
(A-02-17)34bba  =-»--- - mmmmmmem e - e P G 07-05-88 -
(A-02-18)27ccd 205 v 07-06-88  -==------ - emeeeeas P G 07-06-88 -
(A-02-18)32ded =~ ------ S mmmmmeem mmemeees = memeeees P W 07-06-88 -
(A-02-21)08cda  ------ - mmmmmmem e - e P G 07-06-88 -
(A-02-23)01laad 346 v 07-06-88  -------- - e - - e -
(A-02-25)26acb ~ ------ - mmmmmeee e - meeeee- s E 06-23-88 -
(A-02-26)17abc =~ ------ - mmememen e - e P W 06-23-88 -
(A-02-26)31daa  ------ S mmmmmmee e - e s E 06-23-88 -
(A-02-27)03cdd 525 R - =71 meeeeee- = e P G 08-07-88 D
(A-02-27)06dbb 745 - 12- =70  ---=---- - e P G 07-01-88 -
(A-03-17)24dba  ------ - mmmmemen e - e P I -
(A-03-19)07dda @ ------ - emeesmses eecmeeee - mmemmee- P - 09-15-88 -
(A-03-21)17dbc =~ ------ = mmesesee smmeeeee - P - 07-06-88 -
(A-03-21)28dbc =~ ------ = | s=emeoon | oo - P - 07-06-88 -
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Depth to
top of Altitude
open of land
Date Method Diameter Depth interval, surface,
Primary well of of in feet in feet
Local use con~ interval, well, below the above
well Site of struc- in in land sea
number identifier County water ted inches finish feet surface level
(A-03-26)26dca 333412109361201 009 S memmem-- -—- = mm===== ===e- 6,746
(A-04-18)06cdc  334251110303301 007 s -ommeee- -- = mmmmmms mmees 5,500
(A-04H-17)24ddd 334523110304801 007 P - === - T==o==s =mess 4,780
(D-01-16)02bbd  332231110411101 007 S --- = mmmemms mmmes 3,300
(D-01-16)05aad  332233110411601 007 I - =74 -—- 1,210 ----- 3,320
(D-01-16)12dbel 332119110395001 007 H == === - mmmmmms e 3,200
(D-01-16)12dbc2 332130110395001 007 u - - T TETesss mmees 3,200
(D-01-16)12dcc 332114110394301 007 cC  mmmee- === = mmmmsms mmemme 3,200
(D-01-16)13dab  332040110393201 007 H @ ----- --- = mmmeee- ———-- 3,190
(D-01-16)22bcc  331958110422001 007 S mmmeeme- -- = mmmemmms s meees 3,496
(D-01-16)25bcc  331907110401901 007 s - --- = mmmeme— mmee- 3,292
(D-01-17)08cab 332136110375501 007 H - --= = msm=e==— mmee- 3,110
(D-01-17)08cbc  332129110381701 007 H - = = mmmeee- e-oe- 3,160
(D-01-17)09bch 332149110370901 007 U - -—- = mm==—m== —m-e- 3,060
(D-01-17)09daa 332136110361501 007 U 01-01-51 --- 125 ----- 2,995
(D-01-17)10aba 332200110353301 007 g - e it 3,000
(D-01-17)10abb 332159110353901 007 P e -—- = mmmsm=— —eee- 2,997
(D-01-17)17bbc 332101110381201 007 I e -—- 266 145 3,130
(D-01-17)18aad 332103110381901 007 H - -= = m=m===== =-ee- 3,120
(D-01-17)18bed  332031110391801 007 I -—- = mmme—e— —eee- 3,190
(D-01-17)21ddd  331932110361802 007 s  ---ee-- S== e e 3,633
(D-01-18)01daa  332227110265801 007 P - -—- = mmeeee- 47 2,680
(D-01-18)08bcc 332140110320401 007 S @ —mmmem-- = = mmmee—s —eee- 2,850
(D-01-18)08dbb 332135110312801 007 I - === = mme=se=- —--e- 2,820
(D-01-18)11ddd 332114110275901 007 u  =-mmee-- === = mmmsemes —-—e- 2,680
(D-01-18)12dca 332119110271401 007 P - -—-= = m=m==m—e —---- 2,660
(D-01-18)12dcdl 332118110271601 007 U - --- = mmmmems —mee- 2,660
(D-01-18)12dcd2 332117110271501 007 P e - = m====m= —---- 2,660
(D-01-18)12dda  332126110265901 007 u - --- = mmmmmems —mee 2,645
(D-01-18)13aaa  332112110265601 007 u - --- = mmmmems mmee- 2,640
(D-01-18)13adb 332054110271101 007 P --- 77 33 2,640
(D-01-18)13adcl 332048110271001 007 v - - = mommmes mmeee 2,640
(D-01-18)13adc2 332048110271002 007 P - === = mmmemmm —m-ee 2,640
(D-01-18)13bba  332108110274501 007 g e --- = mmmmmes emee- 2,665
(D-01-18)13bca  332058110274301 007 U - -—-- = mmmemmm —mee 2,670
(D-01-18)13dbal 332045110271501 007 u === === = mmm===e —--e- 2,640
(D-01-18)13dba2 332045110271401 007 v - --- = mmmmmm- e 2,640
(D-01-18)14aad  332102110280201 007 I - == = mmmmme= - 2,660
(D-01-18)14bab  332109110284301 007 U - === mmmmems —-eee 2,740
(D-01-18)15hdc 332049110294101 007 S emmmem-- -—= = =-==m=- —=e-e- 2,788
(D-01-18)24aaal 332016110270001 007 I - -—= = mm=——=- ————- 2,620
(D-01-18)24aaa2 332018110270101 007 u e == = mmmmee— —mee- 2,620
(D-01-18)24aab 332024110264801 007 I - =34 -=- 110 @ ----- 2,620
(D-01-18)24dbd  331946110271301 007 u - -==- = memmmmms me-ee 2,620
(D-01-18)24ddd 331934110265801 007 v - == = mmmmse= =-ee- 2,600
(D-01-18)25dabl 331857110270901 007 U - --= 108 57 2,600
(D-01-18)25dab2 331857110270501 007 I - =34 -—- 200 ----- 2,590
(D-01-18)25dbdl 331852110271401 007 H - e Lt 2,600
(D-01-18)25dbd2 331852110271402 007 H - == = mmeemme —eeee 2,600
(D-01-18)30chc 331850110330201 007 S -=--ee-- - = mmm=s== m--e- 3,470
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Dis-
Method Date charge, Method Date Type
Water water water in dis-~ dis~ of
Local level, level level gallons charge charge Type Type Date log
well in meas- meas- per meas- meas- of of of avail-
number feet ured ured minute ured ured 1lift power lift able
(A-03-26)26dca @ ------ - mmeecses seeceeae - mmemee—- P - 07-01-88 -
(A-04-18)06cdc ~------ - mmememmes ememeee- - memem———- P W 09-15-88 -
(A-04H~17)24ddd =~ ==--=- -~ mmemsmes e - e s E 09-15-88 -
(D-01-16)02bbd ------ - mmmeseee e e P W 07-05-88 -
(D-01-16)05aad ~-=---- - mmemeses eeeeeoee - moemeooee - - mmmemeee
(D-01-16)12dbcl  ------ I - emmeee- S E 07-07-88 -
(D-01-16)12dbc2 209 v 06-15-88  ==~===== - memeeee- s - 06-15-88 -
(D-01-16)12dcc ~-=---- - ——mmmmmm mmemeee e e S E 06-15-88 -
(D-01-16)13dab ~---=- = mmesmememm mmeemeee - memmmeee- S E 06-24-88 -
(D-01-16)22bcc ---~--- - mmmesmee meceae- - mmmeeee- P G 06-16-88 -
(D-01-16)25bcc ~  ------ - mmmemeen eeeeeee - mmemeeee P W 06-24-88 -
(D-01-17)08cab  ------ - mmmesses —meeeeee - mmmmeee- S E 06-15-88 -
(D-01-17)08cbec -=---- = smeecras ceccaaae - e S E 06-16-88 -
(D-01-17)09bcb ~=---- -~ memmeesea ceceeaa- - emeeeaea S - 06-16-88 -
(D-01-17)09daa 19.0 - 11-01-51  -------- - e - - -- -
(D-01-17)10aba  =-=---- I - e s E 06-16-88 -
(D-01-17)10abb 67.2 s 06-16-88  ~=-=~===- - mmeeeee- S E 06-16-88 -
(D-01-17)17bbe 109 S 06-15-88  -------- e bt T G 06-15-88 D
(D-01-17)18aad = ------ - mmmemeee e - emeeeee s E 06-15-88 -
(D-01-17)18bed 177 s 06-24-88  —====--- - memmeees P G 06-24-88 -
(D-01-17)21ddd = ------ - mesesees emeeeeeo - mmemeee- P W 06-15-88 -
(D-01-18)01daa @ ------ - mememee—ea 200 M 09-13-88 S E 06-15-88 P
(D-01-18)08bcc ~  -==-==-- R - e s E 06-16-88 -
(D-01-18)08dbb ~ -~-=-- e e - meeeeeee s E 06-16-88 -
(D-01-18)11ddd 14.7 v 06-16-88  ~--=~---- - mmeemee- - kit -
(D-01-18)12dca ------ e - e T E 06-14-88 -
(D-01-18)12dcdl 31.5 S 06-14-88  ~=--=-== - mmemee—- - e -
(D-01-18)12dcd2 30.6 s 06-14-88  -------- - mmeeee- T E 06-14-88 -
(D-01-18)12dda 4.00 s 03-01-67  -=--=--- - e - - e -
(D-01-18)13aaa @ -=--=-=~- e ittt -~ mmee—e—— T - 06-14-88 -
(D-01-18)13adb ~  ==---- - mmmeeee- 448 M 09-21-88 S E 08-16-88 -
(D-01-18)13adcl 18.1 S 08-16-88  -------- - memmeee- - - mmememe- -
(D-01-18)13adc2 18.7 s 08-16-88  ~=====-=- - e s E 08-16-88 -
(D-01-18)13bba 36.0 S 09-01-59  -=--=--- - mmmemeee- J E  --=----- -
(D-01-18)13bca 19 s 09-22-88  -------- - e T - 09-22-88 -
(D-01-18)13dbal = ------ e i S DL - mmemmee- - - mmm—eee- -
(D-01-18)13dba2 22.0 s 09-01-59  -------- SRR - - e -
(D-01-18) 14aad 41.0 S 09-01-59  -------- - emeemees T E  -------- -
(D-01-18)14bab 72.6 S 09-14-88  ~---~--= S b - e -
(D-01-18)15bde ~ ----=--- = mmemmeem o - e P W 06-14-88 -
(D-01-18)24aaal 14.6 s 06-14-88  ~-=------ - - T E 06-14-88 -
(D-01-18)24aaa2 --=----- - mmsesees cemeeeee - mmeemeee- T - 06-14-88 -
(D-01-18)24aab 10.0 S 03-01-67 -------- e T N e D
(D-01-18)24dbd = ------~- - wecescea ceemeeee S = - e -
(D-01-18)24ddd 7.00 s 03-01-67  ~--====- - e T SRR EEE D
(D-01-18)25dab1l 25.4 S 06-14~88  —==---=-- - mmmmmee- - - mmemeee- -
(D-01-18)25dab2  ------- R 627 c 09-20-88 T E 06-14-88 D
(D-01-18)25dbdl = -~----- - mmemmmmem emeemeeo R S E 09-22-88 -
(D-01-18)25dbd2  ------- - mmmem—ee e - memeeea- c E 09-22-88 -
(D-01-18)30cbc ~ -=---== = mmmmemme e s mmmeeees P G 06-15-88 -
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Depth to
top of Altitude
open of land
Date Method Diameter Depth interval, surface,
Primary well of of of in feet in feet
Local use con- con- interval, Type well, below the above
well Site of struc- struc- in of in land sea
number identifier County water ted tion inches finish feet surface level
(D-01-18)35dab  331806110281201 007 H W -—-=-=-- - -_— P 225 115 2,740
(D-01-18)35dac 331801110281001 007 P - - -— - mmmmmms eeee- 2,735
(D-01-18)36aac  331828110270701 007 P - - -—- R 2,590
(D-01-18)36adb  331818110271001 007 I - - -—- - m=mmee- —mee- 2,575
(D-01-18)36ddd  331744110265801 009 P --me--- - == - 50 - 2,560
(D-01-19)06cch  332216110264801 007 u - - --- - Tmmmmms mmees 2,680
(D-01-19)06ccc  332210110265401 007 u - - .- - 105 89 2,680
(D-01-19)06ccd  332210110264001 007 u 10- -88 -—= - 125  ----- 2,670
(D-01-19)22cba 331947110233301 009 S  mmmmmee- - -—= - mmmmmme mmee- 3,132
(D-01-19)30bac  331920110263901 009 P - - --- - TmmTTms meees 2,600
(D-01-19)30cdb  331844110263801 009 P - - --- - mmmmees ——--- 2,600
(D-01-20)12bbc  332154110152601 009 S  mummeoe- - --= - mmmmmes i 4,037
(D-01-22)27bbc 331919110050701 009 S  mmmeme—- - --- = mmmmems eme-- 5,140
(D-01-23)07abc  332153110013101 009 S o - --- - Tmmmmes mmmes 4,770
(D-01-23)07abd  332151110012301 009 S  mmeemee- - - - mmmemes meems 4,767
(D-01-23)10bde  332142109583801 009 S  mmmmmme- - --- e il ol 4,950
(D-01-23)31cdb  331750110014501 009 U -mmemee- - - e 5,050
(D-01-24)27acc  331903109521501 009 S - - --- = mmmmmms meeee 5,228
(D-01-25)11abb  332202109450301 009 P m-mm-me- - -—- - mmmems- mmee- 5,920
(D-01-25)11bad  332153109450801 009 P - - --- - m=mmee- ——--- 5,920
(D-01-25)13bbbl 332110109443301 009 P -mmmm-- - --- - mmmmeme- emee- 5,920
(D-01-25)13bbb2 332110109443401 009 H W -------- - --- - mmmems- oeee- 5,920
(D-01-26)06cdb  332213109431501 009 S  mmmmeee- - 42 - 13 ----- 5,872
(D-02-16)02baa  331737110405701 007 S  mmmmme-- - --- - mmmmmmm mmee- 3,409
(D-02-16)23bba  331500110410901 007 S  memmeee- - --- - mmmeems - 3,680
(D-02-16)26abc 331407110405001 007 u  --mm--- - -—- - 13,5 ----- 3,760
(D-02-16)26bdb  331358110410001 007 S  mmmmeee- - --= = mmmemms eeeee 3,780
(D-02-16)28ddb 331328110423701 007 S W =meeeme-- - --= - mmemmme== m-ee- 3,940
(D-02-16)35dda  331238110402401 007 S  mmmmmme- - --- - mmmmmes m-ee- 3,960
(D-02-17)01dca  331703110332401 009 I - --- - mmmemes emeee 3,820
(D-02-17)20ada  331451110371801 007 - 09-16-75 - -—- 680 580 4,740
(D-02-17)31caa  331250110385501 007 U - - --- e 3,980
(D-02-17)32acc 331259110374401 007 S  mmmmeme—- - --= - mmemeos=e —-ee- 4,360
(D-02-18)09cad  331613110303501 007 S  mmemmme- - --- T 3,033
(D-02-18)12dab  331619110270901 007 I - 149 149 ----- 2,520
(D-02-18)12dac 331618110270501 007 I - Cc --- P 149 ----- 2,520
(D-02-18)12dad  331617110265801 007 I - - --- - mmmmmes mmeee 2,522
(D-02-18)12dba 331619110271201 007 u - (o4 --- P 151 ----- 2,540
(D-02-18)17abd  331546110312701 007 u - - -~ - mmemme— meeee 3,260
(D-02-18)18bcb  331545110330001 007 I --= - b 3,780
(D-02-18)21cbe 331433110305801 007 S -meeme-- - - e i 3,173
(D-02-19)06bac 331734110263401 009 Uy e - --- - mmmmmms meeee 2,620
(D-02-19)07cbcl 331616110265401 007 u - - -—- - Tmmmess meees 2,520
(D-02-19)07cbc2 331616110265601 007 u - - -—= - Tmmmsems meees 2,520
(D-02-20)11labb  331646110155201 009 S mmemee- - - - mmeee- ——--- 3,100
(D-02-21)08abd 331642110124601 009 s  ------—- - --- Ll 3,447
(D-02-21)22cac 331426110105901 009 S  meemm—-- - --- R ke 3,040
(D-02-21)25dac 331338110082901 009 S @ mememee-- - --- L et 3,240
(D-02-21)26caa  331347110095101 009 I b - --- - mmemmm— oeees 3,120
(D-02-21)32acb 331305110124701 009 u  -------- - - = mmmem== eeeee 2,820



Table 3.--Records of selected wells--Continued

31
Dis~
Method Date charge, Method Date Type
Water water water in dis-~ dis- of
Local level, level level gallons charge charge Type Type Date log
well in meas- meas- per meas- meas- of of of avail-
number feet ured ured minute ured ured lift power lift able
(D-01-18)35dab 148 v 10-26-88  -------- - memee--- S E 10-26-88 D
(D-01-18)35dac 151 v 06-15-88  -~---=~- - mmmeeee— S E 06-15-88 -
(D~-01-18)36aac @ -=~--- - mmeeeee- 160 M 09-21-88 T E 06-15-88 -
(D~01~18)36adb 17.7 S 06-14-88 879 P 09-20-88 T E 06-14-88 -
(D-01-18)36ddd —————— = meeseees 231 M 09-21-88 S E 06-16-88 -
(D-01-19)06ccb  ~=---- = msensmsa | semsmeee - mmmeeee— T - 06-15-88 -
(D-01-19)06ccc 11.2 06-15-88  —~---~m-~ - mmmee——— S - 06-15-88 -
(D-01-19)06ced ------ = sssmemas | cesemsoa - mmmmmee- - - mmeem—e-
(D-01-19)22cba - L e e L - == P W 06-14-88 -
(D-01-19)30bac =~ ------ e ket i - meemeee- S E 06-15-88 -
(D-01-19)30cdb ~-mm-- - sme—ee—- 335 06-15-88 S E 06-15-88 -
(D~01-20)12bbc 406 \ 06-22-88  -~mm--m- - mmme—ee- P G 06-22-88 -
(D~01-22)27bbc 23.1 S 06-22-88  ---~----~ - mmmmmee- P W 06-22-88 -
(D-01-23)07abc = ~=mm-- - seememes ccecase- e S E 06-22-88 -
(D~01-23)07abd 13.8 N 06-22-88 --------~ - memmeeee P W 06-22-88 -
(D~01-23)10bde -==-=~ =  —mmeesme e - mmmmeee- P W 06-22-88 -
(D-01-23)31cdb @ ~------ = msem—mes | emeeemes - == P - 06-22-88 -
(D-01-24)27acc 441 v 06-22~-88 -~------ e b P W 06-22-88 -
(D~01-25)11abb 50.0 H 06-23-88  —-mm-—m~ e et S E 06-23-88 -
(D-01-25)11bad @ -----~ = =eemecos —eeeeeee e bt S E 06-23-88 -
(D~01-25)13bbb1 35.6 S 06-23-88  ------~-- - mmemmeee S E 06-23-88 -
(D-01-25)13bbb2 = -----~ = mmmeemmes mmeeoe—. - mmeeee- S E 06-23-88 -
(D~01-26)06cdb 3.0 S 06-23-88  --mm-mme- e ik P W 06-23-88 -
(D-02-16)02baa @ ~=~=-~- = esemesae eece—aa- - mmemm—ee P W 06-24-88 -
(D~02-16)23bba 10.4 S 06-24-88  ----~--~ - mmmmmee- P G 06-24-88 -
(D~02~16)26abc 7.3 S 06-24~88  ~------- = P - 06-24-88 -
(D~02-16)26bdb 10.2 S 06-24-88 ---~---- e P W 06-24-88 -
(D-02-16)28ddb @  ~~~--~ i e L L D e D = meeme——- P W 06-24-88 -
(D-02-16)35dda @ ~----- - meeeeces mceeeee- - mememee- P G 06-24-88 -
(D-02-17)01dca @ =~=~~-=~ = s e - memem———— P G 10-26-88 -
(D~02-17)20ada @ —=~-=~ L e - mememe——- - - mmeeeee- D
(D~02-17)31caa @ ~===== = meesasse ccmeeeee - meeemee- S - 06-24-88 -
(D-02-17)32acc -===-- = mmeesems e e P G 06-24-88 -
(D-02-18)09cad @ -~--~~ = msemenea e - memmeee- P W 06-24-88 -
(D-02-18)12dab 19.8 S 09-14-88 906 M 09-14-88 T E 09-14-88 D
(D-02-18)12dac 18.3 S 09-14-88 940 M 09-14-88 T E 09-14-88 D
(D-02-18)12dad 16.5 S 09-14-88  --=----- - mmeeeee- T E 09-14-88 -
(D-02-18)12dba 25.0 S 09-14-88  -—------ R - - mmmeeeee D
(D-02-18)17abd = ------ = mmmemeeee e - memm—eee - - memmeemea -
(D-02-18)18becb =  ~===--- e il - memmmee- P 10-26-88 -
(D-02-18)21cbc -----= = - mememeem e - memmeee- W 06-24-88 -
(D-02-19)06bac ~  ------ - mmmmseem mmemeeeee e - - mmeeeme- -
(D-02-19)07cbcl 16.9 S 09-14-88  ~=--=--- S - A e -
(D-02-19)07cbc2 17.3 S 09-14-88  -------- e el T - 09-14-88 -
(D-02-20)11abb @ -=~---- = mmmememme mmmeeeee et P W 06-21-88 -
(D-02-21)08abd 11.2 S 06-21-88  -------- - mmemmean P W 06-21-88 -
(D-02-21)22cac =~ ------ - mmmmemem mmmemeee - mmmmmmee P G 06-21-88 -
(D-02-21)25dac =~ ---=-= e e Lt DL = mmemeee- P W 06-21-88 -
(D-02-21)26caa @ ------ e ] = mmme—eee P W 06-21-88 -
(D-02-21)32ach 106 06-21-88  -----=-- - mememm—e— P - 06-21-88 D



Table 3.--Records of selected wells--Continued

32
Depth to
top of Altitude
open of land
Date Method Diameter Depth interval, surface,
Primary well of of of in feet in feet
Local use con~ con- interval, well, below the above
well Site of struc- struc- in in land sea
number identifier County  water ted tion inches finish feet surface level
(D~02-23)16cbb  331531109595701 009 Uu e - --- = mmmee=—= em-ee 5,215
(D-02-24)12cdc 331601109502901 009 v - - === = =—=s=s= | me=== 5,060
(D-02-24)19cdc 331417109553401 009 u e - == smmwoss o Tomes 5,163
(D-02-25)15aaa  331551109453901 009 s  -------- - -—-- = mmmmess meee- 5,487
(D-02-25)25cca  331331109442301 009 S  memeeee- D --- 17.5 -~--- 5,283
(D-03-16)02bcb  331214110411401 007 S  mmmmeee- - === = TTmmsss mmmes 4,100
(D-03-17)02bdd  331204110344501 007 R - --- = mmmeses —eee 3,600
(D-03-18)05cad  331155110313701 007 u e - - 272 54.0 2,600
(D~03-18)05¢cdc 331140110314601 007 P - - -~ = TTmmmmms mmees 2,662
(D-03-18)05dda 331147110310701 007 P - - -—-- = mmmeme= - 2,600
(D-03-19)1lcac 331103110222601 009 S  mmemeee- - -—=- = mmmmmm= e 2,680
(D-03-19)19cac 330918110263801 009 s @ -------- - --- = mmmeee- meeee 2,660
(D-03-19)24dda  330912110204701 009 S @ em-meee- - === = mmmmmes mmeee 3,120
(D-03-19)26bbc 330854110224101 009 S  mmemeee- - === = mmmm=e- =m-es 3,100
(D-03-19)29dad  330827110245301 009 s @ --m----- - --= = mmm=mms —eeee 2,930
(D-03-19)36bda  330753110211801 009 s  -------- - -—- = mmmmees s —--e- 3,458
(D-03-20)01ccd  331144110151201 009 S @ —--==--- - —-- = m=mmm=e —=-e- 2,530
(D-03-20)05dba  331158110185701 009 U e - --- = =m====— —-=ee 2,500
(D-03-20)10cda  331055110170401 009 S mm———e - === mmmmmee —eeee 2,628
(D-03-20)29aac 330851110184801 009 S  mmmmeme- - === = mTmmesms mmemes 4,000
(D-03-21)09ddc 331048110113101 009 u - - -—=- = ==mm=e- ==ees 2,560
(D-03-21)13acb  331026110084101 009 | (o --- 52 10 2,560
(D-03-21)13dab  331015110082801 009 I -emmeee- - === = mmm=eme =eee- 2,560
(D-03-21)13dad  331007110081901 009 - mmmeeee- - --- 61 @ ----- 2,580
(D-03-21)14bbb  331042110101701 009 u e - --- = mmmmmem —eee- 2,580
(D-03-21)15aac 331037110102701 009 H - - --=- = mmm=mee —-ee- 2,580
(D-03-21)15abb 331044110104301 009 H W - - --= = m=mem=- —=eee 2,580
(D-03-21)16aac 331038110113101 009 U - - --- = mm=mme- —-ee- 2,600
(D-03-21)28abc 330850110114801 008 S  mmem-ee- - --- = mme—mme —eee- 3,080
(D-03-21)30bcdl 330838110141501 009 U --mm--—- - --- = mmmmmes —mee- 3,360
(D-03-21)30bcd2 330838110141502 009 s  -m------ - --= = mmmmmms mmeee 3,360
(D-03-22)18cbc 331004110081001 009 I - - -~ = mmm=m== =-ee- 2,560
(D-03-22)18ccb  331004110080701 009 U  ememeee- - --- = mmmmmms —meee 2,560
(D-03-22)30add  330836110071801 009 gy omemee-- - === mmem==s mm-ee 2,600
(D-03-22)30bdd  330838110074301 009 u - - --- = mmmemem s —eee- 2,665
(D-03-22)30dad  330826110071401 009 I - - --=- = mmemmee --ee- 2,600
(D-03-22)30dda  330819110071901 009 ) - -== = mmemmes —e-ee 2,600
(D-03-22)30ddd  330809110071301 009 I - - == 125 ----- 2,600
(D-03-22)31aca 330751110073101 009 v e - === = mmmmees— me-ee- 2,720
(D-03-22)31adb  330754110072101 009 g --eee--- - === mmemmm— —eee- 2,680
(D-03-22)32ccd  330720110070401 009 g - - == = mmmmme— e 2,700
(D-03-25)20dad  330913109474301 009 S mmmee-- - === = mmemmm- ---e- 5,080
(D-03-25)21cbb 330919109473701 009 S @ mmmmeee- D -—- 11 ----- 5,060
(D-03-25)21dad  330913109464201 009 s  mmmeee-- D - 9.5 ----- 5,046
(D-03-25)29abd  330852109475701 009 u - D --- 8  ----- 5,139
(D-03-26)06acd  331204109424501 009 s  mmmmee-- - -—- 271 221 5,180
(D-03-26)08dba 331107109414501 009 S mmmmmee- === = mmmmess meeee 5,169
(D-03-26)20cac 330912109421101 009 I - S L e 4,841
(D-03-26)34ada 330747109392301 009 S  -mmeeee- - --= = mmemmese eeeee 4,420
(D-03-26)36ada  330752109372601 009 S  mmeme——- - === = mmemmees —eees 4,997



Table 3.--Records of selected wells--Continued

33
Dis-
Method Date charge, Method Date Type
Water water water in dis- dis- of
Local level, level level gallons charge charge Type Type Date log
well in meas- meas- per meas- meas~ of of of avail-
number feet ured ured minute ured ured 1ift power lift able
(D-02-23)16cbb  ------ - memememsee sseeemee - mememee- P W 06-22-88 -
(D-02-24)12¢dec = -=---- = memmmmee meeooee- - mmmmmee- - - mmmeeee- -
(D-02-24)18cdc ~ ==---- - mmmmmmem e - e P W 06-22-88 -
(D-02-25)15aaa @ -~~--- e T it - mmmmeee- P W 07-08-88 -
(D-02-25)25cca 3.3 07-08-88  -------- = meeemees P W 07-08-88 -
(D-03-16)02bcb --=--- e kel e iutatl e P W 06-24-88 -
(D-03-17)02bdd  ------ - mmemeeeee meeeeeee - mmeemee- - - mmmmeees -
(D-03-18)05cad 45.6 S 10-26-88  -===-=-- - mmemmee- - - wmmmesss
(D-03-18)05cdc 13.2 S 06-24-88  -----~-- - =mee—ee- T E 06-24-88 -
(D-03-18)05dda 116 v 10-26~88  -------- - e s E 10-26-88 -
(D-03-18)1lcac  --~--- = mmemmmsss ssee--e- - mmmmme- P W 07-07-88 -
(D-03-19)18cac -==--- = mmmemmess eeeooeeo - mmeemee- P G 07-07-88 -
(D-03-19)24dda @ ------ - memsmmmes emmemee- e P W 07-07-88
(D-03-19)26bbc 259 v 07-07-88  -------- - mmememee- P G 07-07-88 -
(D-03-19)29dad ~ ------ = mmemmemes eeeeees - mmme——e- P W 07-07-88 -
(D-03-19)36bda 179 v 07-07-88  -------- et P w 07-07-88 -
(D-03-20)01ced @ ------ = mmmememes mmmeeee- - =mmemee- P W 06-16-88 -
(D-03-20)05dba 13.4 S 07-07-88  -------- - mmmeeee- - - mmmmeee- -
(D-03-20)10cda @ ------ = mmmmeses emmeeoee - mmmeeee- P G 06-16-88 -
(D-03-20)2%aac =~ ------ = = memmeemmee e - mmmeme—- P G 07-07-88 -
(D-03-21)09dde 26.6 S 06-16-88  -------- - ememeee- - SRR -
(D-03-21)13ach 8.9 S 09-22-88  -------- i T - 09-22-88 -
(D-03-21)13dab 17.1 v 06-16-88  -------- - s T E 06-16-88 -
(D-03-21)13dad =~ ------ S - e - - e -
(D-03-21)14bbb  ------ = =meesses cccecea- - mmmemee- T G 06-16-88 -
(D-03-21)1Saac =~ ------ = mmememmen memeeees - e S E 06-16-88 -
(D-03-21)15abb  ------ = mmememes meeemee- T S E 06-16-88 -
(D-03-21)16aac 24.5 - emmmmee- S - 06-16-88 -
(D-03-21)28abc ~ ------ - TR P W 06-21-88 -
(D-03-21)30bedl = ------ = mmmesees emmeeeee - mmeemee- - - mmememe- -
(D-03-21)30bcd2  ------ = mmmmmmen e - mmeeeeee P G 07-07-88 -
(D-03-22)18cbec ~  ------ - e 370 W 09-22-88 T E 06-16-88
(D-03-22)18cch 10.7 S 06-16-88  -------- - e - - e -
(D-03-22)30add 13.6 v 06-17-88 -------- - memeeee- T 06-17-88 -
(D-03-22)30bdd @ ------ - mesemm—s eemmeee- e S - 06-17-88 -
(D-03-22)30dad @ ------ = mmmememes mmmeeee - mmmmee- T E 06-17-88 -
(D-03-22)30dda 18.8 S 06-17-88 ~------- e T E 06-17-88 -
(D-03-22)30ddd 22.4 S 06-17-88 655 c 09-22-88 T E 06-17-88 -
(D-03-22)31aca @ ------ - mmsesses eemeee-o - mmeeee- - - mmmmeee -
(D-03-22)31adb @ ------ it - mmmeeee- - - mmemeee- -
(D-03-22)32ccd 71.4 S 06-17-88  -------- - mmmeem—- P - 06-17-88 -
(D-03-25)20dad =~ ------ e e - mmemme—- P G 07-08-88 -
(D-03-25)21cbb 5.4 S 07-08-88  -------- I it P W 07-08-88 -
(D-03-25)21dad 4.0 s 07-08-88  -—------ = e P G 07-08-88 -
(D-03-25)29abd 5 S Q7-08-88  -------- - mmeeeee- - e e -
(D-03-26)06acd 157 S 07-08-88  -------- - mmeeemee P W 07-08-88
(D-03-26)08dba @ ------ L E S e P ] 07-08-88 -
(D-03-26)20cac ~  ------ = memmemee —eeeeee - meeeeee- P W e -
(D-03-26)34ada @ ------ - mmemmeemm eemeeeeo - mmmmeee- P W 07-08-88 -
(D-03-26)36ada @ ------ = meme=eees mmeeeeee S it P W 07-08-88 -



Table 3.--Records of selected wells--Continued

34
Depth to
top of Altitude
open of land
Date Method Diameter Depth interval, surface,
Primary well of of of in feet in feet
Local use con- con- interval, well, below the above
well Site of struc-— struc- in in land sea
number identifier County  water ted tion inches finish feet surface level
(D-03-27)28ded  330806109342801 008 S « ----e--- - -—= = memsse=s —eeee 5,011
(D-04-21)24ad 330419110082501 009 - e - - 154  ----- 3,440
UNSURVEYED
(D-04-21)32cd 1 330210110130201 009 U 08-01-40 - --= 34.0 ----- 4,640
(D-04-21)32cd 2 330205110130001 009 u - - - 41.0 ke 4,640
(D-04-21)33bac 330245110120201 009 v ---m—-- - === = TTmsess mmess 4,480
(D-04-21)34bac 330244110110401 009 u e - -—- = Tmeeoss meees 4,240
(D-04-21)354d 330222110093201 009 u mm—————- - -—- 50.0 ----- 4,000
UNSURVEYED
(D-04-22)03cbb  330646110050801 009 U e - -—- = m=e=ee- -—-=- 2,620
(D-04-22)03cd 330630110044201 009 u e - - 100  ----- 2,680
UNSURVEYED
(D-04-22)04cad 330639110054801 009 v e - -—= = mme—ee— =e—e- 2,660
(D-04-22)04dadb 330646110052201 009 I W - - == = mmmm—ee eeee- 2,620
(D-04-22)04dbb 330645110053701 009 Uu e - -—- = mm=se=e —ee-- 2,640
(D-04-22)14abd  330520110032801 009 U e - == = emmmee— —eeee 2,640
(D-04-22)26aca 330328110032201 009 Uu - - -—= = memee—e- ————- 2,840
(D-04-22)26dba  330315110032201 009 P e - R b 2,840
(D-04-22)35bdd1l 330232110034301 009 U e - === = m=m=smss eeeee 2,900
(D-04-22)35bdd2 330235110034201 009 U e - === = mmemeee e 2,880
(D-04-22)35ccb  330210110040101 009 [ et - === = mmeme=s emeee 2,920
(D-04-22)35ccc 330207110040501 009 g - - -—- = === ————- 2,930
(D-04-22)35cdcl 330207110034901 009 I 01-01-52 - === = mmemm=s —eee- 2,920
(D-04-22)35cdc2 330206110034501 009 I 07-03-63 - == 90.0 40.0 2,920
(D-04-26)01cca 330634109381301 009 S  -mmme——- - -—= = mm=ses= eeeee 4,304
(D-04-27)02ddc 330622109322301 009 S e - -—— = mmmememee e 4,800
(D-05-07)14add3 325923110360501 021 I - =51 - --- 466 110 1,382
(D-05-16)25ded  325745110393501 021 s mme-ee—- - e et 3,120
(D-05-16)26a 325827110410901 021 u - - ——- 28.0 ~---- --=--
(D-05-16)26cda  325751110405401 021 U e --=- = =mmememe —mee- 2,760
(D-05-17)30¢ 325755110390401 021 s ---m———- - -—= = mmemese eeeee 3,260
(D-05-21)23cdd  325839110095001 009 u - - === = mmm=mes e 3,290
(D-05-21)24aca 325909110083501 009 u e - === = mmmm—e—= =e—ee- 3,234
(D-05-21)27ba 325832110105701 009 - e - -—= = mmmmems eeee- 3,400
(D-05-21)36aab  325743110052301 009 u - - e ettt b bt 3,400
(D-05-22)03bdd  330145110044001 009 U e - --- = mmeeees —eee 2,974
(D-05-22)06abb  330202110070401 009 U - - e et 3,540
(D-05-22)09bcc 330046110060401 009 U e - === = m=mm=es me-ee 3,080
(D-05-22)18dab  325950110072301 009 u e - --- = mmmmes e 3,179
(D-05-22)28dad  325802110050901 009 u e - == = mememmes e 3,198
(D-05-22)29cdd  325743110064601 009 u e - --= = mmemees —emee 3,288
(D-05-22)32bba  325740110065901 009 u - - === = memmees —meee 3,298
(D-06-17)07caa  325527110385201 021 H - - - = mmmeees eeeee 3,180
(D-06-17)07cdb  325518110380001% 021 s —-mm---- - e el 3,000
(D-06-22)16aaa 325507110053201 009 g - - --- = mmm==e= == 3,580
(D-21-27)13cdd1l  333553109331501 003 e it - i I Ll b S




Table 3.--Records of selected wells--Continued

35
Dis-
Method Date charge, Method Date Type
Water water water in dis- dis- of
Local level, level level gallons charge charge Type . Type Date log
well in meas- meas- per meas- meas- of of of avail-
number feet ured ured minute ured ured lift power lift able
(D-03-27)28ded @  ------ - mmesmees meeeeeeo - mmemeee- P W 07-08-88 -
(D-04-21)24ad
UNSURVEYED 84.2 S 01-17-56 7.50 o] 10- -59 - i inid -
(D-04-21)32cd 1 22.0 E 08-01-40  -------- - mmmeeee- P G - -
(D-04-21)32cd 2 10.0 R 09-01-40  -~--~~-- S P G 09- -40 -
(D-04-21)33bac 11.8 S 01-18-65 -~-~~--- - mmmmmee- P W 01-18-65 -
(D-04-21)34bac 55.1 S 01-19-65 ~~-=---- - memmeees P - 01-19-65 -
(D-064-21)35d = ------ - mmmmemses memeeeee - mmmmeee- - - Toemmmes
UNSURVEYED
(D-04-22)03cbb 13.3 S 06-17-88  -------- - mmmmeee— - it -
(D-04-22)03cd 16.0 R 12-01-41 1,000 - mmmmmeee - - Tmmmmees -
UNSURVEYED
(D-04-22)04cad @ -~----- -~ mmmemses —meeoeee - mmmmmee- - - mmmemee- -
(D-04-22)04dab 17.7 S 06-17-88  ~=~-~--- - mememee— 06-17-88 -
(D-04-22)04dbb 18.6 S 09-25-59  ~==--=-- - mmemeee- - - memmem——- -
(D-04-22)14abd = -~----- D e - - emmmmme- -
(D-04-22)26aca @ ~----- - mmmemmes memeeeee - mmemmee- S - 08-25-88 -
(D-04-22)26dba 14.2 S 08-25-88 --~------ - mmmee-- T 08-25-88 -
(D-04-22)35bdd1l 42.9 S 12-08-64  --~------ - mmmemee- - - mme=eeee- -
(D-04-22)35bdd2 @~ ------ = mmmsemes mmmemeee - mmmem—e- P 12- -64 -
(D-04-22)35ccb  ~=---- = mmmmsmee ommeeeee R it - - mmmeeee- -
(D-04-22)35ccce 34.5 S 06-20-88  ---~--~-- - mememee- P - 06-20-88 -
(D-04-22)35¢dcl = ------ = mmeeemmes —eeemeee L it T 12- -52 -
(D-04-22)35¢cdc2 me———- e e - mmmmmee- - - mmmmeee-
(D-04-26)01cca  ------ - meessees eceeoeeo - mmmmeee- P W 07-08-88 -
(D-04-27)02dd¢ =~ ------ e il - semeeea- P E 07-08-88 -
(D-05-07)14add3 88.0 R == meemeeee - mmeeeee- T E 04-26-84 D
(D-05-16)25dcd  ~----- - mmmmeeee 2.00 E 06- -50 - bt -
(D-05-16)26a 3.10 - 03-01-50 ---~---- e P W e -
(D-05-16)26cda 5.5 S 07-07-88  ~~~~~~-- - mmmeee—— - 07-07-88 -
(D-05-17)30c  ~==m-- - mmmmmmee cmceeee- - mmemm——— - - mmm—m——e -
(D-05-21)23cdd 14.4 S 06-20-88 ---~---- - memee——— - - = -
(D-05-21)24aca 33.8 S 06-20-88 ---~----- R i P - 06-20-88 -
(D-05-21)27ba  ~~=--- -~ mmmmmmem eemmeee- - meeemee- - - mmmeme- -
(D-05-21)36aab 13.6 S 06-21-88  -------- - mmmmeee- - - mmmemee- -
(D-05-22)03bdd 50.2 S 06-20-88 -------- - mmee———— P - 06-20-88 -
(D-05-22)06abb 491 v 06-20-88 -------- - emmm—e—- P - 06-20-88 -
(D-05-22)08bcc 45.2 S 06-20-88  -------- - mmmm—ee P 06-20-88 -
(D-05-22)18dab @ ~------ - mmmemmes cmeeeee - mmee———- - - mmemm——— -
(D-05-22)28dad 25.8 S 06-21-88  --~=---- - mmmeme—- P - 06-21-88 -
(D-05-22)29cdd 8.75 S 06-21-88  ----~--- - meeme—e- P 06-21-88 -
(D-05-22)32bba @ ~----- e ettt - mmmeeee- P - 06-21-88 -
(D-06-17)07caa @ ------ - mmemee—- 25 E 02- -51 - - mmmemee- -
(D-06-17)07cdb  ------ R it .25 - 02- -51 - - mmmmeee- -
(D-06-22)16aaa 181 v 06-21-88  ~-=-=-~-- - mmmmee—- P - 06-21-88 -

(D-21-27)13cddl ~ -==--- - e e - e - ot -




Table 4.--Chemical analyses of water from selected wells
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[Abbreviations: Geologic unit: A, alluvium, alluvium and uppermost basin fill; B, basin fill;
U, unknown; uS/cm, microsiemens per centimeter; °C, degrees in Celsius; mg/L, milligrams
per liter; ug/L, micrograms per liter; <, less than; >, greater than. Dashes indicate
no data)
Spe- Hard- Cal-
cific Tem- ness cium
con- pH pera-  total dis-
Local Geologic duct- (stand-  ture (mg /L solved
well number Site identifier Date Time unit ance ard water as (mg/L
(uS/em)  units) (°c) CaCO3) as Ca)
(A-01-18)17ach 332554110281301 08-18-88 1330 B 588 7.40 22.5 260 63
(A-01-18)28cad 332355110281501 08-18-88 0845 B 402 7.90 25.0 110 23
(A-02-17)34bba 332842110334801 08-16-88 1300 i) 560 7.60 22.5 270 62
(D-01-17)10abb 332158110353801 08-15-88 1515 B 460 8.10 23.0 84 16
(D-01-17)21ddd 331932110361802 08-17-88 1415 B 370 7.80 26.0 160 47
(D-01-18)12dcd2 332117110271501 09-01-88 0845 A 699 7.65 22.5 130 30
(D-01-18)25dabl 331857110270801 08-25-88 1800 A 695 7.50 25.0 180 48
(D-01-18)36ddd 331744110265801 08-17-88 1100 A 752 7.60 21.0 230 56
(D-01-18)30cdb 331844110263801 08-15-88 1100 A 750 7.70 20.0 220 53
(D-01-23)10bdc 332142109583801 08-24-88 1730 U 210 7.60 -—=- g0 23
(D-01-25)13bbb2  332110108443401 09-01-88 1215 4] 234 7.80 17.0 110 34
(D-02-18)21cbc 331433110305801 08-30-88 1045 B 418 7.70 25.5 180 48
(D-02-20)11abb 331646110155201 08-29-88 1045 B 450 7.60 24.5 200 53
(D-02-21)25dac 331338110082801 08-29-88 1400 B 599 7.50 28.0 170 58
(D-03-18)05¢cdc 331140110314601 08-19-88 1330 U 640 7.50 24.0 190 51
(D-03-18)11lcac 331103110222601 08-30-88 1600 B 639 8.00 - 10 2.5
(D-03-21)28abc 330850110114801 08-29-88 1700 B 476 7.60 23.0 180 47
(D-03-22)18cbc 331004110081001 09-30-86 1000 A 8,400 7.38 19.5 1,300 350
(D-03-22)25¢ccd 330813110025701 03-17-88 1430 B 470 7.50 22.0 210 43
(D-03-22)30ddd 330808110071301 08-31-88 1030 A 7,000 7.20 20.0 1,500 420
(D-03-26)20cac 330812108421101 (08-23-88 1345 u 348 8.10 22.0 150 32
(D-04-22)26dbd 330311110032201 08-25-88 1315 A 421 7.00 18.0 g8 31
(D-04-23)19bbe 330424110020401 07-18-85 1630 A --m--- 7.20 19.0 130 43
(D-05-21)36bcb 325726110081201 07-07-86 1645 i} 450 8.70 31.0 12 4.3




Table 4.--Chemical analyses of water from selected wells--Continued
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Magne- Potas- Car- Bicar- Sul- Chlo-
sium, Sodium Sodium So- sium, bonate bonate fate ride,
dis- dis- ad- dium, dis- water water dis- dis-
solved solved sorp- in solved field field solved solved
Local (mg/L (mg/L tion per- (mg /L (mg /L (mg/L (mg /L (mg/L
well number as Mg) as Na) ratio cent as K) as CO3) as HCO3) as SO4q) as Cl)
(A-01-18)17ach 24 37 1 24 1.4 - 344 30 13
(A-01-18)28cad 13 48 2 48 2.9 -- 231 12 12
(A-02-17)34bba 28 24 0.7 16 1.8 -- 322 33 12
(D-01-17)10abb 13 70 3 61 2.7 -- 231 15 29
(D-01-17)21ddd 9.5 20 0.7 22 1.9 -- 160 7.5 20
(D-01-18)12dcd2 14 110 4 64 1.1 -- 353 38 26
(D-01-18)25dabl 17 77 3 46 2.5 -- 276 61 37
(D-01-18)36ddd 22 73 2 40 3.4 - 289 38 77
(D-01-19)30cdb 21 79 2 44 2.7 -- 320 39 69
(D-01-23)10bdc 7.9 7.8 0.4 15 2.8 -- 90 25 5.1
(D-01-25)13bbb2 5.8 9.3 0.4 14 10 -- 142 5.5 2.8
(D-02-18)21cbce 13 21 0.7 20 2.3 - 192 7.0 15
(D-02-20)11abb 17 20 0.6 17 4.6 -- 237 11 11
(D-02-21)25dac 5.2 54 2 40 6.5 -- 181 9.7 87
(D-03-18)05cdc 16 73 2 45 3.7 - 342 33 18
(D-03-19)11lcac 0.94 140 20 96 1.7 15 244 84 10
(D-03-21)28abe 16 36 1 30 1.4 - 250 31 12
(D-03-22)18cbe 98 1,200 15 67 16 -- --- 680 2,200
(D-03-22)25¢ccd 25 18 0.6 15 6.8 ~-- --= 7.9 10
(D-03-22)30ddd 100 980 12 59 12 -- 421 820 1,800
(D-03-26)20cac 17 18 0.7 20 2.1 - 190 7.0 5.5
(D-04-22)26dbd 5.0 52 2 53 1.1 -- 148 44 44
(D-04-23)19bbce 6.5 79 3 56 1.2 -- -=—= 69 51
(D-05-21)36bch 0.35 100 13 94 0.90 -- == 22 20




Table 4.--Chemical analyses of water from selected wells--Continued
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Solids, Nitro- Phos-

Fluo- Silica, sum of gen, phorous Alum- Ar- Ba-
ride, dis- consti- NO2+NO3 ortho, inum, senic, rium, Boron,
dis- solved tuents, dis- dis- dis- dis- dis- dis-
solved (mg/L dis- solved solved solved solved solved solved
Local (mg/L as solved (mg/L (mg/L (ug/L (ug/L (ug/L (ug/L
well number as F) Si09) (mg/L) as N) as P) as Al) as As) as Ba) as B)
(A-01-18)17ach 0.40 31 367 0.630 0.020 <10 16 47 40
(A-01-18)28cad 0.20 26 254 0.860 <0.010 <10 5 56 40
(A-02-17)34bba 0.30 31 350 1.30 <0.010 <10 <1 22 30
(D-01-17)10abb 0.40 20 283 1.10 <0.010 <10 9 51 110
(D-01-17)21ddd 0.30 32 242 5.10 <0.010 <10 <1 9 20
(D-01-18)12dcd2 1.0 30 434 2.10 0.160 <102 76 40 220
(D-01-18)25dab1l 0.40 26 423 2.80 0.030 <101 5 62 140
(D-01-18)36ddd 0.40 33 449 0.330 0.070 <10 8 69 80
(D-01-19)30cdb 0.40 35 453 0.910 0.060 <10 9 43 a0
(D-01-23)10bdc 0.10 51 171 0.900 0.070 <10 1 <2 20
(D-01-25)13bbb2 0.20 36 175 0.510 0.030 <102 2 21 10
(D-02-18)21cbhc 0.40 31 267 7.80 0.010 <10 2 48 30
(D-02-20)11abb 0.20 66 317 2.70 0.020 <10 3 3 30
(D-02-21)25dac 1.3 38 357 0.800 <0.010 <10 <1 6 50
(D-03-18)05cdc 0.20 39 417 3.20 <0.010 <10 7 6 70
(D-03-19)11lcac 2.9 13 384 <0.100 0.030 10 230 32 220
(D-03-21)28abc 0.20 30 301 0.900 <0.010 <10 <1 150 120
(D-03-22)18cbc 1.1 44 4,850 0.490 <0.010 <10 9 <100 1,100
(D-03-22)25ccd 2.2 58 306 1.20 <0.010 -—-- <1 8 40
(D-03-22)30ddd 1.2 48 4,460 3.80 0.040 10 6 <100 300
(D-03-26)20cac 0.60 31 222 3.00 <0.010 <10 1 2 30
(D-04-22)26dbd 1.0 25 263 0.390 0.020 <10 2 36 40
(D-04-23)18bbe 1. 29 380 1.20 0.030 ---= --- ---- 50
(D-05-21)36bcb 13 15 250 <0.100 <0.010 -—— 3 <2 210
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Chro-
mium,
Cad- hexa- Manga- Sele- Stron-
mium valent, Iron, Lead, Lithium nese, nium, tium, Mercury
dis- dis- dis- dis- dis- dis- dis- dis- dis-
solved solved solved solved solved solved solved solved solved
Local (ug/L (ug/L (ug/L (ug/L (ug/L (ug/L (ug/L (ng/L (ug/L
well number as Cd) as Cr) as Fe) as PB) as Li) as N) as Se) as Sr) AS Hg)
(A-01-18)17ach <1 <1 18 <5 25 1 <1 300 <0.1
(A-01-18)28cad <1 <1 4 <5 78 <1 2 320 <0.1
(A-02~17)34bba <1 <1 26 <5 14 3 <1 300 <0.1
(D-01-17)10abb <1 1 7 7 42 <1 <1 330 <0.1
(D-01-17)21ddd 1 1 38 <5 22 6 <1 180 <0.1
(D-01-18)12dcd2 1 3 5 <5 72 <1 2 250 <0.1
(D-01-18)25dabl <1 2 10 <5 75 <1 <1 570 <0.1
(D-01-18)36ddd <1 1 10 <5 44 190 <1 380 <0.1
(D-01-19)30cdb <1 <1 7 <5 46 <1 <1 380 <0.1
(D-01-23)10bdc 1 2 67 <5 5 10 <1 120 <0.1
(D-01-25)13bbb2 2 <1 23 <5 6 68 <1 140 <0.1
(D-02-18)21cbc 2 1 29 <5 41 6 <1 190 <@.1
(D-02-20)11abb 2 <1 30 <5 19 4 <1 250 <0.1
(D-02-21)25dac 2 <1 57 <5 36 6 <1 230 <Q.1
(D-03-18)05cdc <1 <1 9 <5 71 <1 <1 270 <0.1
(D-03-19)11lcac <1 1 27 <5 110 2 <1 80 <¢.1
(D-03-21)28abec 2 1 33 <5 29 2 1 260 <0.1
(D-03-22)18cbec <1 <1 60 <5 640 620 8 3,900 0.3
(D-03-22)25ced <1 4 13 <5 220 5 -- 130 -
(D-03-22)30ddd <1 1 70 <5 410 1,900 2 4,000 0.5
(D-03-26)20cac 1 <1 15 <5 31 9 <1 240 <0.1
(D-04-22)26dbd 2 2 8 <5 96 <1 <1 290 <0.1
(D-04-23)19bbc - - <3 - -- <1 -- - --—--
(D-05-21)36bcb <1 <1 79 <10 71 4 - 49 ----




