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U.S. CUSTOMARY-TO-METRIC CONVERSION FACTORS

Most values are given in this report in U.S. customary units followed by metric units. The conversion factors
used are shown to four significant figures. In the text, however, the metric equivalents are shown only to the num­
ber of significant figures consistent with the accuracy of the value in U.S. customary units.

U.S. customary Metric

!.Loll Abbreviation Unit Abbreviation

(Multiply) (by) (to obtain)

Acre 0.4047 Square hectometer hm2

Acre-foot acre-ft .001233 Cubic hectometer hm 3

Acre-foot per square acre-ft/mi2 .0004761 Cubic hectometer per hm 3 /km2

mile square kilometer

Cubic foot per second ft 3 Is .02832 Cubic meter per second m3 Is

Cubic foot per second (ft3 /sl/mi .01760 Cubic meter per second (m 3 /s)/km

per mile per kilometer

Foot ft .3048 Meter m

Foot per mile ft/mi .1894 Meter per kilometer m/km

Gallon per minute gal/min .06309 Liter per second LIs
Gallon per minute per (gal/min)/ft .2070 Liter per second per (L/s)/m

foot meter
Inch in. 25.40 Millimeter mm

2.540 Centimeter cm
Mile mi 1.609 Kilometer km
Square mile mi2 2.590 Square kilometer km2

Chemical concentration and water temperature are given only in metric units. Chemical concentration is given
in milligrams per liter (mg/L). For concentrations less than 7,000 mg/L, the numerical value is about the same as for
concentrations in the U.S. customary unit, parts per million.

Micrograms per liter (].1 giL) is a unit expressing the concentration of chemical constituents in solution as
weight (micrograms) of solute per unit volume (liter) of water. One thousand micrograms per liter is equivalent to
one milligram per liter.

Chemical concentration in terms of ionic interacting values is given in milliequivalents per liter (meq/L).
Meq/L is numerically equal to the U.S. customary unit, equivalents per million.

Water temperature is given in degrees Celsius (oCl. which can be converted to degrees Fahrenheit (oF) by the
following equation: ° F = 1.8(°C) + 32.
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HYDROLOGY OF THE BEAVER VALLEY AREA, BEAVER COUNTY,
UTAH, WITH EMPHASIS ON GROUND WATER

by

R. W. Mower
Hydrologist, U.S. Geological Survey

ABSTRACT

Beaver Valley includes 534 square miles (1,383 square kilometers) in southwestern Utah, in the Basin and Range physiogra­
phic province. The project area consists of a valley plain underlain by unconsolidated to partly consolidated material. The valley
plain is bounded by mountains that are composed of partly consolidated to consolidated rocks of Pennsylvanian through Tertiary age
except for local thin unconsolidated surficial deposits of Quaternary age.

The water needs of the valley are supplied mainly by four streams rising in the Tushar Mountains along the eastern side of the
valley and by wells in the unconsolidated to partly consolidated materials of the valley plain. The 1966-74 combined mean annual
inflow of the four streams was 59,020 acre-feet (72.77 hm3 [cubic hectometers)). Withdrawals from wells for irrigation increased
from 250 acre-feet 10.31 hm3) in 1934, the first year of such withdrawal, to 8,880 acre-feet (10.9 hm 3) in 1974; the average with­
drawal for 1966-74 was 5,080 acre-feet (6.3 hm3). Withdrawals for all other uses increased from 125 acre-feet (0.15 hm3) in 1934
to 1,055 acre-feet (1.3 hm3) in 1974.

The unconsolidated and partly consolidated materials underlying the valley plain contain the principal ground-water reservoir
of Beaver Valley. This reservoir consists of three hydrogeologic units that are hydraulicallY connected and have a total thickness of
at least 800 feet (240 meters) and probably more than 1,000 feet (305 meters).

Recharge to the principal ground-water reservoir is estimated to be about 56,000 acre-feet (69 hm 3) annually. The largest
sources of recharge were infiltration of seepage from irrigation, 38,900 acre-feet (48 hm3) principally from surface-water sources and
7,000 acre-feet (8.6 hm 3) from ground-water pumpage. Subsurface inflow from the mountains was 7,600 acre-feet (9.4 hm3) and in­
filtration of precipitation on the valley floor was 2,100 acre-feet (2.6 hm3).

Discharge from the principal ground-water reservoir for 1974 was estimated to be 56,000 acre-feet (69 hm 3). Discharge was
mainly from springs, 28,000 acre-feet (35 hm3 ); evapotranspiration, 18,000 acre-feet (22 hm3); wells, 9,900 acre-feet (12 hm3); and
SUbsurface outflow, 300 acre-feet (0.4 hm 3

).

Ground water in the principal ground-water reservoir is moving from the recharge areas--the alluvial fans, the bounding moun­
tains, and the irrigated areas--to discharge areas in the valley. Some water moves out of the valley as subsurface flow near Rocky
Ford Dam at the southwest side.

The total amount of water in storage in the principal ground-water reservoir is about 12 million acre-feet (15,000 hm3). An
average decline of 1 foot (0.3 meterl in water levels from the levels of spring 1974 would release about 29,000 acre-feet (36 hm3) of

water. This quantity per foot is not a constant value, however, but decreases with depth. At an altitude of 100 feet (30 meters)
below the levels in the spring of 1974, the quantity of water released by 1 foot (0.3 meterl of water-level decline would be about
15,000 acre-feet (18 hm 3).

The dissolved-solids concentration is less than 500 milligrams per liter in water from streams, springs, and wells in most parts
of the valley. The chemical quality of ground water from wells generally deteriorates with increased depth. Generally surface and
ground water of the best quality occur at the east side of the valley along the front of the Tushar Mountains, and water of the poor­
est quality occurs in the lower southwestern part of the valley.



INTRODUCTION

The investigation of the water resources of the Beaver Valley area in southwestern Utah, was made as a part
of a cooperative program with the Utah Department of Natural Resources, Division of Water Rights, to investigate
the water resources of the State. The primary purpose of this report is to provide hydrologic information needed for
optimum development of the available water and the proper administration and adjudication of water rights in the
valley.

The study on which this report is based was made during 1973-75. It included an evaluation of the total
water resources of the Beaver Valley area, but surface water was evaluated mainly as it pertained to the under­
standing of the ground-water resources. The primary elements of the study included a determination of the source,
quantity, and quality of recharge to the ground-water reservoir; the quantity and quality of the water in storage; the
amount and location of both natural discharge and withdrawals from wells; and the effects of withdrawal from wells
on ground-water levels, natural discharge, and quality of the water. The applicable data were assembled in a digital­
computer model to simulate the ground-water reservoir for purposes of verifying hydrologic concepts developed
during the study.

The basic data on which this report is based are given in tables 11-17, and the locations of wells, springs,
and other hydrologic-data sites are shown on plate 1.

Well- and spring-numbering system

The system of numbering wells and springs in Utah is based on the cadastral land-survey system of the U.S.
Government. The number, in addition to designating the well or spring, describes its position in the land net. By
the land-survey system, the State is divided into four quadrants by the Salt Lake base line and meridian, and these
quadrants are designated by the uppercase letters A, B, C, and D, indicating the northeast, northwest, southwest, and
southeast quadrants, respectively. Numbers designating the township and range (in that order) follow the quadrant
letter, and all three are enclosed in parentheses. The number after the parentheses indicates the section, and is
followed by three letters indicating the quarter section, the quarter-quarter section, and the quarter-quarter-quarter
section--generally 10 acres (4 hm2 );1 the letters, a, b, c, and d indicate, respectively, the northeast, northwest, south­

west, and southeast quarters of each subdivision. The number after the letters is the serial number of the well or
spring within the 10-acre (4·hm2

) tract; the letter "S" preceding the serial number denotes a spring. If a well or
spring cannot be located within a 10-acre (4-hm2 ) tract, one or two location letters are used and the serial number is
omitted. Thus (C-29-8) 13dda-1 designates the first well constructed or visited in the NEXiSEXiSEXi sec. 13, T. 29 S.,
R. 8 W., and (C-29·7)28a-S designates a spring known only to be in the NEXi sec. 28, T. 29 S., R. 7 W. The
numbering system is illustrated in figure 1.

Physiography and drainage

The Beaver Valley area includes 534 mi2 (1,383 km2
) of both valley and mountainous areas in southwestern

Utah. The valley is bounded by drainage divides in the Tushar Mountains on the east and north, the Mineral
Mountains on the west, and the Black Mountains on the south. Rocky Ford Dam lies in a narrow gap between the
Mineral and Black Mountains near the southwestern side of the valley, the only place along the boundary lacking a
drainage divide.

The Beaver Valley area is in the eastern part of the Basin and Range physiographic province (Fenneman,
1931). The valley plain is mostly between altitudes of 5,500 and 6,300 ft (1,700 and 1,900 m) above mean sea level.
Most of the mountainous areas are below 9,000 ft (2,700 m); however, Delano Peak in the Tushar Mountains reaches
"n 'lltitude of 12,173 ft (3,710 m) and Granite Peak in the Mineral Mountains rp.<Jches an a'titude of 9,578 ft
(2,919 mI.

1 Although the basic land unit, the section, is theoretically 1 mi 2 12.6 km 2
), many sections are irregular. Such sections are

subdivided into 10-acre 14-hm2 ) tracts, generally beginning at the southeast corner, and the surplus or shortage is taken up in the
tracts along the north and west sides of the section.
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Parts of the valley contain moderate to steep hills and terraces ranging to several hundred feet in height, which
have resulted from the erosion of older alluvium of Quaternary age and the Sevier River Formation of late Tertiary
and early Quaternary age (table 1). The tops of some hills and terraces have broad, relatively gentle slopes in com­
parison to the side slopes, and they are farmed where sufficient water is available for irrigation and the soils are

suitable.

The central lowland part of the valley is underlain mainly by younger alluvium of Quaternary age, deposited
by North and South Creeks and the Beaver River, and possibly by deposits in an ancient lake. This central lowland
part of the valley is about 21 mi (34 km) long and about 0.2 to 3 mi (0.3 to 5 km) wide. Even here, where the
gradient of the land surface is the most gentle of any place in the valley, it is relatively steep, averaging 55 ft/mi

(10 m/km).

The Beaver Valley area is drained by the Beaver River. The river and its principal tributaries, Indian, North,
and South Creeks, all rise in the rugged Tushar Mountains. Only a small part of the stream runoff is stored in
reservoirs in the mountains; most of it runs off uncontrolled. Usually, however, all the flow of the mountain
streams, except for large floodflows and some of the winter flow of the Beaver River, is diverted at or near where

they enter the valley plain.

The Beaver River flows generally westward to near the southwestern part of the valley, where the flow is
impounded in Minersville Reservoir by Rocky Ford Dam for use outside the valley. The river is a gaining stream
west of the city of Beaver. The increase of streamflow represents flood runoff, winter flow, and return flow from
irrigation.

Hydrogeology

Beaver Valley and the adjacent mountains are underlain in part by consolidated rocks ranging in age from
Pennsylvanian to Quaternary, and in part by Quaternary unconsolidated rocks (pI. 1). Unconsolidated to partly
consolidated rocks, consisting of recent stream deposits, lake deposits, and fanglomerates, constitute most of the
valley fill. The lithologic units in the valley are combined on the basis of hydrologic properties, for purposes of this
report, into four hydrogeologic units (table 1 and pI. 1). The saturated parts of three of these units in the valley fill
compose the principal ground-water reservoir.

The partly consolidated Sevier River Formation, which probably underlies all of Beaver Valley, is exposed
at many places in the surrounding foothills and mountains and locally is exposed in the north-central part of the
valley. Callaghan and Parker (1961) mapped this formation in the northeast part of the valley, from near the mouth
of North Creek to the north edge of the valley. They described the Sevier River Formation as ,,* * * a valley-fill
deposit, consisting of partly consolidated fanglomerate, conglomerate, sand, and silt, which for the most part have
been derived from the nearby highlands." Extrusive volcanics form the uppermost unit of the Sevier River Form­
ation where it caps some of the higher hills in the north-central part of the valley west of Manderfield. The Sevier
River Formation, which generally underlies the extrusive volcanics, in exposures is composed mostly of consolidated
clay, silt, and sand. In much of the southern part of the valley, the Sevier River Formation underlies surficial
Quaternary alluvium. In some places in this part of the valley, drillers' logs of wells indicate that the formation con­
tains a large proportion of sand, gravel, and boulders.

The sedimentary deposits of the Sevier River Formation are similar in most respects to the deposits of Quater­
nary a:luvium, and it usually is difficult to distinguish between them. The Sevier River Formation in the subsurface
sometimes can be differentiated on drillers' logs of wells by the use of such terms as cemented, hardpan, rock ledge,
etc., or by determination of the presence of cementation through microscopic examination of drill cuttings.

The Sevier River Formation may be differentiated from the Quaternary alluvium at the outcrops by: (1) a
generally steeper topographic form; (2) excessive, deficient, or reversed dip of bedding planes (Willard and
Callaghan, 1962); (:~i faulting within the formation (Callaghan and Parker, 1962b); (4) a generally poorer degree
of sorting and stratification; (5) a generally greater degree of consolida:ion; and (6) the presence of lake deposits
similar to those in the tYpe area of the formation (Callaghan, 1938, p. 100-101, and Callaghan and Parker, 1962a).
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Table 1.-H ydrogeologic units and their qualitative hydrologic properties

Hydrogeologic units

Unit Geologic age Lithology
(name)

HYdrologic properties

2

3

4

Quaternary

(younger alluvium)

Quaternary
(older alluvium)

Quaternary and
Tertiary

(Sevier River
Formation)

Quaternary

through
Pennsylvanian

Unconsolidated deposits

of gravel, sand, silt, and

clay.

Loosely to moderately
consolidated deposits
of gravel, sand, silt, and

clay

Basalt and partly consoli­
dated deposits of gravel,
sand. silt. and clay

Quartzite. limestone. sand­
stone, basalt. conglom­
erate. gravel. sand, silt.
and clay

5

Contains the most commonly developed unit of the prin­

cipal ground-water reservoir. Coarse-grained deposits

accept a large quantity of recharge at irrigated fields.

especially in the east-central and southeastern parts of the
valley. The sand and gravel deposits. which are gener­

ally less than 200 ft (60 m) thick. yield water moderately

rapidly to wells.

Contains a less commonly developed unit of the principal
ground-water reservoir. Probably accepts a moderate

quantity of recharge at irrigated fields in the east-central
part of the valley; little. if any. recharge occurs elsewhere.

The coarser and more loosely consolidated deposits, which
range in depth from 0 at the eroded edge to probably as
much as 1,000 ft (305 m), yield water slowly to moder­
ately rapidly to wells.

Contains a less commonly developed unit of the principal
ground-water reservoir. The basalt probably accepts a low
rate of recharge; elsewhere at the land surface, recharge
probably is nil. The coarser and more loosely consoli­
dated deposits of the Sevier River Formation. which range
in depth from 0 at the eroded edge to probably as much
as 1.000 ft (305 mI. yield water slowly to moderately
rapidly to wells.

Bounds the principal ground-water reservoir. The Quater­
nary unconsolidated materials are thin surficial deposits.
which together with the well-developed and interconnected
open joints in the older partly consolidated to consoli­
dated rocks. probably accept large quantities of recharge
and contribute large quantities of water to the principal

ground-water reservoir at the eastern and southern sides
of the valley, but probably little or none elsewhere. Would

yield water to wells at varying rates depending upon how
well-developed and interconnected the open joints are

that the wells intersect.



Most of the Sevier River Formation in Beaver Valley is greatly eroded and is buried by Quaternary alluvium;
therefore, its thickness cannot easily be determined. The greatest observed thickness is in the hills northwest of
Manderfield where it exceeds 1,000 ft (305 mI. The thickness is difficult to determine accurately in the lowland
part of the valley near Beaver where the formation is covered with younger sediments, but a study of drillers' logs

indicates that the thickness in some places is at least 800 ft (244 m).

The Quaternary alluvium has been mapped as older alluvium and younger alluvium (Stokes, 1964). The older

alluvium is exposed as terraces and on hillsides mainly around the south and east sides of the valley. Its typical
topographic form is similar to that of the Sevier River Formation, and the units may be of equivalent age. Also,
much of the material shown by Stokes (1964) as older alluvium is thought by the writer to be part of the Sevier
River Formation, because several outcrops that were inspected meet the criteria given above, especially (2) and (3).

Most of the geology of the valley plain and foothills was mapped by reconnaissance (Stokes, 1964). According
to Eugene Callaghan (oral commun., 1975), it is likely that some of the material that has been mapped as older al­
luvium in Beaver Valley is actually part of the Sevier River Formation.

The younger alluvium inclUdes alluvial-fan, flood-plain, lake, and marsh deposits. Both the older and the
younger alluvium consists of interbedded, lenticular and interfingering deposits of sediments ranging in size from
clay to bolders. Sorting and stratification of the younger alluvium, in particular, range from poor to moderate. The
most permeable water-bearing zones are the moderately to well sorted and stratified beds of gravel and sand which
have been deposited in stream channels in alluvial fans.

The combined thickness of the Sevier River Formation and the older and younger alluvium in the lowland part
of Beaver Valley ranges from several hundred to more than 1,000 ft (305 mI. The saturated parts, however, prob­
ably may be only as great as 1,000 ft (305 mI.

Climate

The climate of Beaver Valley is characterized by mild summers and cool winters. Daytime temperatures rarely
exceed 100°F (38°C). Winter temperatures usually are below freezing at night, but seldom are below -lO°F (-23°C).
The mean annual temperature at Beaver is 47.4°F (8.6°C). The average growing season is 108 days, from mid-May
to mid-September.

The normal annual precipitation (1931-60) is less than 12 in. (305 mm) in most irrigated parts of the valley
and ranges from about 12 to about 40 in. (305 to 1,016 mm) in the mountains (pI. 1) (U.S. Weather Bureau, 1963).
Figure 2 shows the cumulative departure from average annual precipitation for the period 1935-75. The departure
curve trends downward during periods of below-normal precipitation and upward during periods of above-normal
precipitation. Annual precipitation at Beaver during 1935-75 ranged from an estimated low of 6.7 in. (170 mm) in
1950 to a high of 20.78 in. (528 mm) in 1936. The annual average was 11.67 in. (296 mm), which is slightly higher
than the 1931-60 normal annual of 11.35 in. (288 mm).

Figure 3 shows the monthly variation of precipitation at Beaver for the period 1935-75. About 55 percent
of the precipitation occurs during May-October, and 45 percent occurs during November-April. The range in mean
monthly precipitation is not great, the range being from 0.68 in. (17 mm) in November to 1.49 in. (38 mm) in Aug­
ust. In contrast, however, the range between minimum and maximum precipitation is great, varying from zero in 9
months of the year to 5.76 in. (146 mm) in July. Also in contrast with the rather uniform monthly means is the
range between the total of the monthly minimum precipitation of 0.14 in. (4 mm) and the total of the monthly
maximum precipitation of 36.29 in. (922 mm).

Average yearly pan evaporation during April-October 1953-74 at Milford, about 25 mi (40 km) northwest of

8"'<lvP- '"vas 78 in. / 1 981 mm). The high Yilte of evaporation for the latitude and altitude at Milford is due largely
to the unobstructed barren area and to excessive wind, which averaged 22,800 mi (36,700 km) a year during April­

October 1953-74.
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Water-surface evaporation was computed to be about 64 in. (1,626 mm) at Milford and about 53.9 in. (1,369
mm) at Beaver by the U.S. Department of Agriculture (1973a, map following p. 14). The lower rate of evaporation
at Beaver is due largely to less exposure and wind movement and a higher altitude than at Milford.

Previous investigations

Gilbert (1890) studied the geology of ancient Lake Bonneville, into which the Beaver River discharged near
the southwest edge of Beaver Valley. The geology of the valley and contiguous mountains has since been studied in
detail or by reconnaissance; publications pertinent to this investigation are listed in Selected references.

The first ground-water investigation that included Beaver Valley was made in 1906 (Lee, 1908). Data are
reported for selected wells in the lowland part of the valley between Beaver and Adamsville, including water levels
in several selected wells and chemical analyses of water from a few wells and springs. Several interesting observations
and conclusions by Lee, including the following, suggest that there has been little or no change in the hydrology of
that area or improvement in water management in the intervening three-quarters of a century.

"All the summer flow has long since been appropriated, although much of it is misused."(Lee, 1908, p. 18.)

"During spring and early summer the ground-water level gradually rises, and during late summer and early
autumn a considerable part of the lowlands of the valley between Beaver and Adamsville is transformed into a
marsh. Many of the roads are rendered impassable and many of the fields useless for tillage or even pasturage."
(Lee, 1908, p. 22.)

More recently, the ground-water hydrology of Beaver Valley was included in a study of the ground-water re­
sources of selected basins in southwestern Utah (Sandberg, 1966). The basic data, including information about
wells, well logs, water-level measurements, and water analyses, were compiled in a separate report (Sandberg, 1963).
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A study by the U.S. Department of Agriculture (1973g, p. 9) was made u* * * to inventory the water and re­

lated land resources, to define resource related problems, to evaluate needs, and to determine opportunities for reo
source development." It was not a study of hydrology but it ,,* * * consisted mostly of an accumulation and eval­
uation of previously recorded data, both published and unpublished, * * *" and contains information useful in a
hydrologic study.

The U.S. Geological Survey has measured water levels in selected wells and withdrawals from most of the irri­
gation wells since 1935. Many of the measurements were reported in the annual series of water-supply papers for
the years 1935-55 and in the 5-year series for the years 1956-70 (see Selected references).

The Geological Survey has measured the flow of the Beaver River since 1913 and the flows of South Creek,
North Fork North Creek, South Fork North Creek, and of Indian Creek since 1965. Miscellaneous periodic and
shorter-term continuous measurements have been made also at other times on some of these streams or at stations
other than the present gaging-station sites. Both continuous-flow measurements and periodic measurements are re­
ported in water-supply papers for 1931-60 and in water-supply papers or in Part 1, annual series of surface-water
records, or both, for 1961-74 (see Selected references).

Chemical-quality data have been gathered intermittently since that obtained in 1906 by Lee (1908). Chemi­
cal-quality data for ground water and surface water in Beaver Valley were included in a compilation of water anal­
yses made by public agencies in Utah through September 1955 (Connor, Mitchell, and others, 1958). Since 1961, all
surface-water analyses and some ground-water analyses have been reported in the Part 2, annual series of surface­
water records (see Selected references).
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WATER RESOURCES

The principal source of the water supply to Beaver Valley is precipitation in the contiguous mountains, foot­
hills, and terraces on the eastern side of the valley. This precipitation results in inflow to the Beaver River and to
Indian, North, and South Creeks from the Tushar Mountains. An additional source of supply is derived from under­
flow, mainly from the Tushar and the Black Mountains on the eastern and southern sides of the valley.

Much of the water from streams that is applied for irrigation in the valley is not consumed and is available for
additional use as described in following sections of this report. Unused irrigation water that recharges the ground·
water reservoir is, in effect, another increment of the valley's total water supply.

Volume of precipitation

Average annual precipitation in Beaver Valley and the contiguous uplands is estimated to be 530,000 acre-ft
(653 hm3

) (table 2). About 241,000 acre-ft (297 hm 3
) is concentrated on 161 mi~ (417 km~) of the Tushar

JlGL.ntains that contributes most of the surface water used for irrigation in Beaver Valley. Most of the other
289.000 acre-ft (356 hm3

), which is concentrated on 373 mi~ (966 km~) of the lower-lying Black Mountains and
on tflt: valley plain 'lfiltrates to the ground-water reservoir or is evaporated. Infrequently, unmeasured small quan­
tities of runoff reacr: the Beaver River and Minersville Reservoir.
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Table 2.-Average annual precipitation and annual runoff from drainage basins in Beaver Valley
and the contiguous uplands, 1931·60

Precipitation Annual runoff

Drainage basin Area Total per mi2 1931·60 Percent of per mi 2

(mi2 ) (acre·ft) (acre·ft) (acre·ft) precipitation (acre·ft)

Tushar Mountains:

Beaver River near Beaver l 90.7 142,100 1,567 36,690 26 405

North Fork North Creek l 14.1 17,900 1,270 4,3702 24 310

South Fork North Creek l 23.0 35,500 1,543 14,1902 40 617

South Creek l 14.7 22,500 1,531 2,6002 12 177

Indian Creek 18.5 23,000 1,243 5,800 25 314

Total or average 161.0 241,000 1,497 63,650 26 395

Black Mountains and lowlands:

Ungaged drainage areas between
stations Beaver River near Beaver
and Beaver River at Adamsville 160 122,400 765

Beaver River at Adamsville 321 363,400 1,060 25,800 8 80

Ungaged drainage areas between
stations Beaver River at Adamsville
and Beaver River at Rocky Ford
Dam 213 164,500 772

Beaver River at Rocky Ford Dam
(rounded) 534 530,000 993 26,8003 5 50

1 Drainage basin above gaging station near mouth of canyon. Location of station and drainage basin shown on

plate 1.
2 The 1931-60 annual discharge for stations other than the Beaver River stations was calculated to be 1.08

times the 1966·74 mean flow, which relation is that of the Beaver River near Beaver determined by dividing the
average annual flow for 1931-60 by the average annual mean flow for 1966-74.

3 Because of insufficient data, the runoff was not adjusted for differences in content of Minersville Reser-
voir at beginning of 1931 and end of 1960 nor for accretions from precipitation or deletions by evaporation.
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The volume of precipitation in each drainage basin was computed from a map of Utah showing normal annual
precipitation for 1931-60 (U.S. Weather Bureau, 1963) by summing the product of the mean precipitation rate be­
tween two successive lines of equal precipitation and the area between them. The volume of precipitation thus de­
termined is not precise, but it is in the right order of magnitude.

Much of the precipitation that contributes to the water supply that is available for managed use occurs as snow
that accumulates in the Tushar Mountains during November-April and runs off during late April-early August. Lit­
tle of the precipitation on the Black Mountains and lowlands ever becomes available for managed use other than for
small quantities on certain irrigated lands and some recharge to the ground-water reservoir as described in following
sections of the report. Water not available for managed use evaporates or replenishes the soil moisture used by nat­
ive vegetation.

Surface water

The total mean annual surface-water runoff during 1966-74 in five gaged Tushar Mountain streams was 59,020
acre-ft (72.77 hm3

) as shown in table 3. This amount probably represents more than 95 percent of the runoff with­
in Beaver Valley. Because most of the ungaged areas are at relatively low altitudes and are drained by small inter­
mittent or ephemeral streams, the runoff characteristics differ markedly from those of the gaged areas. Because of
the relatively small quantity of water in the ungaged streams, no attempt was made to determine the amount of run­
off in them.

Table 3.-Summary of annual runoff, in acre-feet, in five
Tushar Mountain streams near the canyon mouths

(Figures in parentheses following maximum and minimum values are percent of mean)

Water years
Stream Statistic 1966-74

Indian Creek
1

Maximum 14,250 (265)

Mean 5,380
Minimum 1,325 (25)

North Fork North Creek Maximum 6,960 (172)
Mean 4,050
Minimum 1,550 (38)

South Fork North Creek Maximum 27,010 (205)
Mean 13,150
Minimum 4,480 (34)

Beaver River Maximum 49,780 (146)
Mean 34,000
Minimum 15,170 (45)

South Creek Maximum 4,600 (189)
Mean 2,440
Minimum 769 (32)

Combined flow Maximum 102;600 (174)
Mean 59,020
Minimum 23,290 (39)

1 Records for 1966-68 estimated to be 15 percent of that in Beaver River.

Seasonal fluctuations of runoff are illustrated by the hydrograph of monthly combined runoff in figure 4,
which shows that the bulk of the runoff occurs in a few months of spring and early summer. The period shown in­
dicates the broad range of runoff that may be expected in Beaver Valley.
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The runoff in 1972 was less than one·fourth of the runoff in 1973. The other 4 years show about what typi·
cally may be expected. The role of ground-water seepage in sustaining the fall and winter discharge is evident from
the generally long period of approximately uniform wintertime flow during 1969-74, regardless of the amount of the
maximum peak flow during the preceding summer. The range of combined monthly runoff generally is 1,000-2,000
acre-ft (1.2-2.5 hm3

) during October-February, when the runoff is sustained principally by ground water, to more
than 10,000 acre-ft (12.3 hm3

) a month during peak runoff.

The annual means and extremes of runoff during 1966-74 for each of the five Tushar Mountain streams are
given in table 3, and the runoff per square mile is given in table 2. The data in the tables indicate the difference in
magnitude and variability of runoff in each stream and also show the difference in magnitude and range in runoff per
unit area.

The wide range in runoff per unit area is the result of the combination of difference in precipitation rates,
topography, and geologic materials. For example, precipitation per unit area in the South Creek drainage area is
1,531 acre-ft/mi

z (0.7289 hm3 Ikm2 1. or about the same as the 1,543 acre-ft/mi2 (0.7346 hm3
Ikm2) in the South

Fork North Creek drainage area; however, only about 12 percent of the precipitation runs off in South Creek while
about 40 percent runs off in the South Fork North Creek.

The slope of the land surface is much steeper in the drainage area of the South Fork North Creek and more of
the surface is composed of consolidated rocks than in the drainage area of South Creek. Therefore, more of the pre­
cipitation infiltrates into the soil to replenish soil moisture and to recharge the ground-water reservoir in the South
Creek drainage area than in the South Fork North Creek drainage area.

Ground water

Ground water occurs in subsurface materials throughout Beaver Valley, and probably in all the contiguous
mountains (fig. 5). Some of the ground water in the mountainous areas discharges by evapotranspiration, some dis­

charges to mountain streams, and the remainder moves through the bedrock directly into the valley-fill materials
in Beaver Valley. Most of the ground water eventually reaches the valley.
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Vertical scale greatly exaggerated

Figure 5.-Sketch illustrating general location of recharge areas, types
of occurrence, location of water table, direction of ground-water
movement, and discharge points in Beaver Valley. Well at right
withdraws only from partly con sol idated material; well at left,

I ike most large-yielding wells in the valley, withdraws water from
both the unconsol idated and the partly consol idated material.

The quantity and rate of movement of water in various subsurface materials depend in part on the nature of
the materials. In unconsolidated or partly consolidated deposits, the size, sorting, and arrangement of the particles
are governing factors. Sand and gravel, for example, may contain moderately large quantities of water and transmit
it readily. Clay also may contain large quantities of water, but transmits it slowly. In consolidated rock, the joints,
fractures, faults, and solution channels are the principal water-bearing voids, and some of them may be large enough
to transmit water as freely as a surface stream. Most of them are small, however, and water moves through them as

slowly as it does through unconsolidated deposits.

Almost all materials at or near the earth's surface contain and transmit some water, but the porosity and per­

meability vary greatly. A deposit that readily yields water to wells is called an aquifer. Other deposits have such low
permeability that their ability to retard flow or confine water in a contiguous aquifer is of greater hydrologic signi­

ficance than their ability to transmit water.
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The top of the saturated zone in an unconfined aquifer is called the water table and is defined by the level at
which water will stand in an open well that is under atmospheric pressure only. Capillary forces hold water in sat­
urated voids above the water table against the pull of gravity; therefore, a capillary fringe extends above the water
table to heights varying inversely (within limits) with the sizes of the voids. This capillary fringe is significant chiefly
because ground water is consumed by evapotranspiration when the fringe is close to the land surface.

Replenishment or recharge of an unconfined aquifer generally is by downward percolation of water from the
land surface, by upward leakage from an underlying confined aquifer, or by lateral movement from another aquifer,
such as the consolidated rocks of the contiguous mountains in the Beaver Valley area. Discharge occurs naturally by
evapotranspiration, seepage into streams or spring areas, and movement into adjoining aquifers.

In a confined aquifer, natural recharge may occur by downward or lateral movement from adjoining aquifers
or by upward movement from underlying confined aquifers. The water in a confined aquifer is under artesian pres­
sure, and when a well taps the confined aquifer, the water rises above the bottom of the confining bed and some­
times above the land surface. The levels at which water would stand in an open well or pipe is called the potentio­
metric level, and the imaginary surface formed by connecting such levels is called the potentiometric surface.
Natural discharge from a confined aquifer generally is by slow upward leakage through the confining bed into an
overlying confined aquifer or into an unconfined aquifer.

A perched aquifer may occur by the accumulation of downward or laterally moving water from local recharge
where a bed of fine material having low permeability lies above a deeper water table. Thus, an unsaturated zone
exists between the deep water table and the body of perched water above it. Although water usually moves slowly
down through the fine-grained bed supporting the body of perched water, most perched bodies may never drain
completely. They enlarge during periods when the rate of infiltration from recharge exceeds the rate at which water
moves downward through the fine bed, and they shrink during periods of little or no recharge.

In some areas, ground water in two or more aquifers is so intimately related naturally that there is relatively
free movement of water between them, and thus oftentimes they are developed as a unit. Such is the case in Beaver
Valley where, for purposes of the current study, all water-bearing deposits composing the valley fill are considered
to be a single hydrologic unit, designated herein as the principal ground-water reservoir.

The principal ground-water reservoir

The principal ground-water reservoir at any specific location in Beaver Valley includes materials of one or
more of the following units: Sevier River Formation, the older alluvium, and the younger alluvium (table 1). This
reservoir extends throughout the three hydrogeologic units containing unconsolidated to partly consolidated mat­
erials and has a maximum saturated thickness of at least 800 ft (240 m) and possibly more than 1,000 ft (305 mI.
Good hydraulic continuity does not exist everywhere between these hydrogeologic units nor between different
strata of the same unit because of the lenticular nature of some deposits containing fine to coarse materials and be­
cause some strata are more consolidated than others. Nevertheless, hydraulic connection between different stata of
the principal ground-water reservoir was proven during aquifer tests, when pumping one well quickly caused water­
level declines in other wells completed in different strata.

During relatively short-term aquifer tests (less than 1 week of continuous pumping). the magnitude of the
effects in observation wells varied inversely with the vertical distance between the beds tapped by the pumped well
and by the observation wells. This effect was observed during aquifer tests even when observation wells were com­
pleted in a different hydrogeologic unit than the one in which the pumped well was completed.

Over a relatively long period (several months or more) of continuous or intermittent pumping or of continu­
ous nonpumping, the hydraulic head in all components of the ground-water reservoir has sufficient time to re­
spond to pressure changes induced by pumping. For all long-term analyses, therefore, the principal ground-water
reservoir must be analyzed as a unit.
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Occurrence

Most of the ground water in Beaver Valley occurs in an unconfined ground-water reservoir consisting of three
hydraulically connected components of different geologic age and composition. A small area of confined water in
the vicinity of Greenville is not considered to be a separate aquifer, but is included as part of the principal ground­
water reservoir because the confining materials are only slightly less permeable than the materials in the other beds,
and also as explained by Lee (1908, p. 26) "The wells in the low ground flow apparently not because of pressure
caused by an impervious layer overlying a water-bearing stratum, but because these wells afford places of compara­
tively easy escape for water which would eventually reach the surface by natural means, but which is somewhat re­
tarded on account of friction within the beds through which it passes."

One small, but untapped, body of perched water occurs about 3 mi (5 km) southwest of Beaver and a larger
body occurs in the North Creek drainage area from about 1 to 6 mi (2 to 10 km) northeast of Beaver. Hofheins
Spring, (C-29-7)32aac-S1, and Susi Spring, (C-29-7)32abd-S1, discharge from the small body of perched water, and
some domestic and stock wells tap the larger perched aquifer northeast of Beaver. Most of the perched water in

both areas provides recharge to the principal aquifer.

Hydraulic properties of the ground-water reservoir

The capacity of an aquifer to transmit and store water is described by the transmissivity of the aquifer, the
hydraulic conductivity of the water-bearing material, and the storage coefficient of the aquifer.

Transmissivity (T) is the rate at which water is transmitted through a unit width of the aquifer under a unit
hydraulic gradient. The units for T, as used in this report, are cubic feet per day per foot [(ft3Id)/ftl, which reduces
to ft 2 /d. The term transmissivity replaces the term coefficient of transmissibility, which was formerly used by the
U.S. Geological Survey and which was reported in units of gallons per day per foot. To convert a value for coef­
ficient of transmissibility to the equivalent value of transmissivity, divide by 7.48; to convert from transmissivity to
coefficient of transmissibility, multiply by 7.48.

The hydraulic conductivity (K) of a water-bearing material is the volume of water that will move through a
unit cross section of the material in unit time under a unit hydraulic gradient. The units for K, as used in this report,
are cubic feet per day per square foot [(ft3 Id)/ft2 1, which reduces to ft/d. The term hydraulic conductivity replaces
the term field coefficient of permeability, which was formerly used by the U.S. Geological Survey and which was
reported in units of gallons per day per square foot. To convert a value for field coefficient of permeability to the
equivalent value of hydraulic conductivity, divide by 7.48; to convert from hydraulic conductivity to coefficient of
permeability, multiply by 7.48.

The storage coefficient (5) of an aquifer is the volume of water it releases from or takes into storage per unit
surface area of the aquifer per unit change in head. Under confined conditions, S is typically small, generally between
0.001 and 0.00001. Under unconfined conditions, S is much larger, typically from 0.05 to 0.30.

Specific yield (Sy) is defined as the ratio (sometimes expressed as a percentage) of the volume of water that an
aqUifer will yield by gravity to the volume of the aquifer dewatered. The specific yield is generally several thousand
times larger than the small quantity released by compaction of an aquifer and expansion of the water. For practical
purposes, the specific yield (Sy) can be considered equal to the storage coefficient (S) for unconfined aquifers.

Knowledge of aquifer characteristics allows prediction of hydraulic behavior of an aquifer under specified
pumping or other stresses. The hydraulic properties of an aquifer can be estimated from detailed lithologic descrip­
·ions and the observed thickn,]ss, but more accurate quantitative estimates are obtained from laboratory or field
tests.

The most reli,·de values for the hydraulic properties of the ground-water reservoir in Beaver Valley were deter­
mined by analyzing data from three pumping-test sites where the pumped well tapped all or most of the aquifer. In
addition, transmissivity was estimated at 28 sites from the specific capacities (tablp. 111 of wells that yield more than
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350 gal/min (22 LIs). In some other areas where there are no large-yield wells, transmissivity was estimated from
lithologic logs by multiplying hydraulic conductivity values, assigned according to different materials (table 4). by
the estimated thickness of the ground-water reservoir. Estimated transmissivity values in most of Beaver Valley,
however, were determined by use of the digital-computer ground-water model for the area. The computer derived
transmissivity values fit well with the measured field values. The computer values were generally smaller than the
field values because the reservoir is shallower or is finer grained away from the test areas.

Table 4.-Estimated average values of hydraulic conductivity, K, in feet per day, of materials described
in drillers' logs of wells in Beaver Valley

Gravel
Boulders
Sand and gravel
Sand
Sand, clay, and gravel
Sand and clay
Hardpan and cemented materials
Clay or silt or a combination

400
200
100
25
10

3
1
1

Data from the aquifer tests were analyzed by the Theis equation (1935) and by the straight-line solutions
of Cooper and Jacob (1946). Transmissivity and hydraulic conductivity at some wells were estimated from specific
capacity by using a method described by Theis, Brown, and Meyer (1963). The map of transmissivity (fig. 6) of the
ground-water reservoir in Beaver Valley was prepared from values of hydraulic conductivity and reservoir thickness
used in the digital model because field measurements are available for only a few points. The nature of digital
models is such that much generalization of input data is required. Thus, the transmissivity values shown in figure 6
should be applied with caution at specific local sites.

During the aquifer tests, wells were pumped at a measured constant rate for periods ranging from 81 to 163
hours; and water-level measurements were made periodically in as few as one and as many as five observation wells at
distances ranging from 242 to 2,440 ft (74 to 744 mI. The area influenced by pumping from an unconfined aquifer
for such short periods is small, and the results apply only to small areas in the vicinity of the pumped wells.

The transmissivity (T) of the ground-water reservoir ranges from about 0 to slightly more than 10,000 ft2 /d
(930 m2/d). The largest values of T are generally in the vicinity of the larger perennial streams where the upper part
of the ground-water reservoir consists mostly of unconsolidated coarse deposits.

The computed storage coefficients (S) range from about 0.20 in some parts of the reservoirs, generally where
the aquifer materials are coarsest, to about 0.001 in the semiconfined parts as near Greenville. S, as determined
from the relatively short-term pumping tests, such as were run in Beaver Valley, is an apparent value only; it be­
comes larger and approaches a true value only after a relatively long period of time, perhaps a year or longer, when
all the water than can be drained by gravity has moved out of the dewatered section. Initially, when pumping begins
at a well tapping an unconfined aquifer, ofttimes most of the early discharge is derived from compaction of the
aqUifer materials and expansion of the water. As pumping progresses, an increasing percentage of the discharge is
derived from the area that is dewatered between the water table prior to pumping and the water table during pump­
ing. This area is called the "cone of depression." Water may drain from the cone of depression slowly--perhaps over
a period of several years, if the cone remains. It is for this reason that ofttimes S cannot be determined accurately
from short-term aquifer tests, although procedures are available for determining S for some tests.

Studies with a neutron-radiation meter to determine S in the Milford area, in the next valley west of Beaver
Valley, yields an average value of 0.20 for use during analysis periods of 1-20 years (Mower and Cordova, 1974,
p. ,5). On tht.dSis of the Milford stuuy, and be:.;ause some of the aquifer materials in both valleys are from the
same source, S p"obably averages about 0.20 in the Beaver Valley ground-water reservoir. This value was confirmed
during verification of the ground-water model.
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Figure 6.-Transmissivity of the ground-water reservoir as used in the
digital-computer model.
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Recharge

Recharge to the principal ground-water reservoir in Beaver Valley is from four principal sources (table 5).

All the recharge is derived from precipitation, however, within the Beaver Valley drainage area.

Table 5.-Summary of estimated ground-water recharge to the
principal ground-water reservoir in Beaver Valley

Average annual quantity
(acre-ft)

Subsurface inflow from bedrock in
the mountains

Infiltration of seepage from irrigation
sources, 1931-60 average

Infiltration of seepage from ground­
water pumpage

Infiltration from precipitation on
the valley plain

Total (rounded)

Subsurface inflow from bedrock in the mountains

7,600

38,900

7,000

2,100

56,000

The amount of ground water entering Beaver Valley in the subsurface from the mountains surrounding the
valley probably has remained nearly constant since the valley was settled more than a century ago. Essentially
all the inflow from the bedrock enters the principal ground-water reservoir near the perimeter of the valley. The
valley-fill materials composing the ground-water reservoir are coarser grained, and the bedrock is more intensely
fractured around the perimeter than in the central part (fig. 5). Thus, at the perimeter the water in the bedrock may
move easily into the valley fill.

In the central part of the valley, the valley-fill materials are finer grained, and fine-grained material probably
fills the bedrock fractures and greatly restricts ground-water movement. The amount of ground water entering the

valley as subsurface inflow was estimated by use of the digital-computer model to be 7,600 acre-ft (9.4 hm 3
) per

year.

The quantity of ground water entering as subsurface inflow from each of the four sides of the vall ley may be
estimated by using an equation based on Darcy's Law:

Q = TIL x 365/43,560
where,

Q = subsurface inflow, in acre-feet per year,
T = transmissivity, in feet squared per day (from fig. 6).
I = hydraulic gradient (dimensionsless) (from fig. 7).
L = length of saturated cross section, in feet (from fig. 6).
43,560 = constant to convert cubic feet to acre-feet, and
365 = days per year.

The section across which subsurface inflow is calculated is placed about 2,000 ft (610 m) inside the valley
fro'l': the model boundaries to facilitate the calculations. Also, by placing the section in this position, it is assumed
that all the subsurfi'Ge inflow moving toward the valley in the bedrock has entered the principal ground-water reser­
voir where the more permeable valley fill abuts the bedrock, and it is assumed further that the direction of the
ground-water movement is perpendicular to the section. These assumptions may not be entirely valid, but they are
sufficiently accurate for the purpose of apportionment of the inflow to the four sides of the valley.
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The subsurface inflow at each side of the valley, which corresponds approximately to subsurface inflow from
each of the mountains and foothills as indicated, and the data used in the calculations are given in the following

table:

Side of valley T L Q

(mountains) (ft2 /d) (ft) (acre-ft/yr)

East
(Tushar) 159 0.0405 102,000 5,500

North
(foothills) 14 .0128 20,000 30

West
(Mineral) 47 .0065 101,000 260

South
(Black) 342 .0102 62,000 1,810

Total (rounded) 7,600

Infiltration of seepage from all irrigation sources

Seepage from canals-Unlined canals in Beaver Valley lose water where they traverse unsaturated unconsolidat­
ed to partly consolidate deposits. Vegetation along the canals uses some water and some water evaporates, but most
of the water lost from the canals recharges the principal ground-water reservoir. A study in 1974 of selected reaches,
usually the first few miles, of nine canals aggregaging 25.3 mi (40.7 kml, however, showed only small to moderate
gains or losses (Cruff and Mower, 1976).

The total average loss for all nongaining reaches, which have an aggregate length of 21.2 mi (34.1 km) was 4.8
ft3 Is (0.14 m3 Is), and the average unit loss was 0.23 (ft3 /s)/mi [0.004 (m 3 /s)/kml. During the seepage runs, an
average total of 200.6 ft3 Is (5.68 m3 Is) entered the nongaining reaches, thus the average loss in the canals studied
was only 2.4 percent of the available water. The aggregate average loss from all canals in the valley probably is only
slightly more than this because the reaches of the canals not studied have smaller perimeters and usually contain
water for shorter periods of time.

Four canals in Beaver Valley with an aggregate length of 4.1 mi (6.6 km) were observed to gain water during
the 1974 seepage runs, but the data were insufficient to compute a meaningful average; although, like the losses, the
amount of gain is small in relation to the amount of available water.

Some seepage from the canals recharges the principal ground-water reservoir, and ultimately some of it reo
appears in lower canals, the Beaver River, or its tributaries as rejected recharge when the reservoir is full; thus, once
again, some seepage becomes available in streams for irrigation. Most of the remainder of the seepage is consumed
by evapotranspiration in native pastures and by crops in some of the lower-lying fields. The amount of seepage that
reappears in the lower canals or in the Beaver River and its tributaries in comparison to the amount consumed by
evapotranspiration is not known.

Recharge derived from canal seepage is closely related to recharge from irrigated fields and probably aggregates
only a few hundred acre-feet a year. For these reasons, canal seepage is included with recharge from irrigation in
later analyses and discussions in the report.

Seepage from stream channels-Losses from natural stream channels during most years usually comprise only
a relatively small quantity because essentially all streamflows are diverted near the canyon mouths. Recharge from
stream seepage occurs mainly when the streamflows exceed the carrying capacity of the canals; consequently, the ex­
cess continues down the channel. During most years, this excess flow usually occurs for no more than a few weeks
during late spring a"d early summer, and it never occurs during some years.

Most of the recharge derived from stream-channel seepage occurs in a 3-mi (4.8-km) reach of the Beaver River
from the mouth of the canyon to about the east edge of Beaver and in an 8-mi (13·km) reach of North Creek from
the mouth of the canyon to a point about 1 mi (1.6 km) northwest of Beaver. The channel beds along these reaches,
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which are composed principally of gravel and boulders, lie above the water table most of the year. The beds of all
other stream channels are composed principally of clay and silt; therefore, there is little or no stream-channel seep­
age even on the rare occasions when the channels contain water.

The amount of recharge derived from stream-channel seepage, which probably averages only a few hundred
acre-feet per year, is included in the amount of recharge derived from irrigation for the same reasons as given for the

seepage from canals.

Seepage from irrigated fields-The amount of seepage from irrigated fields recharging the ground-water reser­
voir in Beaver Valley depends largely on the amount of water applied. Records of diversions from streams are in­
complete, but all the flow of the four major streams is diverted most of the time. The quantity of water diverted
can be estimated fairly accurately because the recording gages on the streams are located a short distance above the
irrigation diversions, and one gage on the Beaver River is located below all major diversions. The method used to
determine quantity of ground water used for irrigation is explained in the section on discharge from wells. The
annual long-term average amount of irrigation water available from all surface- and ground-water sources is 54,400
acre-ft (67.1 hm 3

) (see table 6).

The long-term average annual diversions for 1931-60 are used because this is the period for which the long­
term areal precipitation averages are available. The average annual quantity of inflow from the mountains that is
diverted from the Beaver River is the difference between the flow at the stations Beaver River near Beaver and
Beaver River near Adamsville, after accounting for the gain in the reach between Beaver and Adamsville. The
amount of gain was computed from observations made at weekly intervals during the 1974 irrigation season.
Because of the absence of measurements at any other time, the amount computed for 1974 is assumed to be a long­
term average.

Table 6.-Summary of water diverted annually for irrigation and amount going to recharge, in acre-feet

Long-term average recharge, 1931-60
Basis of

Dept. of Ag. Basis of Digital-computer model
Stream irrigation potential

or Quantity of efficiency consumptive Percent of Quantity
source water diverted (27 percent) use diverted water

Indian Creek 3,970 2,900 2,610 60 2,380
North Creek 13,700 10,000 9,010 73 10,000
South Creek 1,780 1,300 1,170 73 1,300
Beaver River

inflow from
mountains 25,100 18,300 16,500 73 18,320

Stream
accretion in
the valley 9,200 6,700 6,600 70 6,400

Ground water
(pre-1950) ---lQQ. ~ ~ 70 ~

Total
(rounded) 54,400 39,700 36,400 38,900

Diversions from Indian, North, and South Creeks during 1931-60 were assumed to be proportional to the
flow of the Beaver River during this same period. Also, it is assumed that diversions from the Beaver River of inflow

DITl Lle mountair; ,re proportional to the flow of the river at the gaging station near Beaver. The mean annual
flow of the Beaver h ,ver during 1966-74 was 34,000 acre-ft (41.9 hm3 ) (table 3). but the average during 1931-60
was 36,690 acre-ft (45.2 hm3

) (table 2). thus the long-term average diversion (1931-60) is larger than that for the
1966-74 period by about 8 percent.
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The following calculations for Indian Creek can be used as an example to explain how diversions from the
other streams were estimated:

Diversions from
Indian Creek
1931-60

Substituting:
(data from
tables 2 and 3)

Indian Creek
mean flow
1966-74

5380x 25,100
, 34,000

3,970 acre-ft

x

Beaver River diversions
1931-60

Beaver River mean flow
1966-74

The amount of infiltration from irrigated farms will decrease as more efficient farm distribution systems and
irrigation methods are employed. Some infiltration from irrigated fields is necessary, however, to prevent an exces­
sive accumulation of harmful salts in the soil and to insure adequate restoration of soil moisture in all parts of the
fields. More efficient use of the irrigation water is being attained on some farms by land leveling and by use of
sprinkler-irrigation systems, concrete ditches, and pipelines.

No comprehensive studies of irrigation efficiencies are known to have been made in Beaver Valley that are
available for determining precisely the amount of recharge from irrigation. The U.S. Department of Agriculture
(1973b, app. II, table 91. however, estimated the overall irrigation efficiency, which includes conveyance on farm
systems for both ground and surface water, to be 26 percent in the Beaver-Greenville area and 28 percent in the
Manderfield area. The estimates by the Department of Agriculture were based primarily on information obtained in
interviews with the local landowners and irrigation company officials (Gareth Spencer, oral commun., Oct. 1,1975).

An average efficiency of 27 percent for the entire valley was used during the first trial runs of the digital model.
This percentage was found to be too low in the area irrigated with water from accretions to streams in the valley.
The irrigation efficiencies were estimated from model analyses to be 40 percent in the Beaver-Greenville area and 30
percent in the Manderfield area.

The average annual long-term recharge derived from irrigation losses, as based on irrigation records for 1931-60,
is 38,900 acre-ft (48.0 hm3

) or 72 percent of the diverted water. The average annual recharge as return flow from
ground water withdrawn for all purposes is estimated to be 74 percent of the withdrawals in 1974 (table 16) less the
average amount withdrawn during 1931·60 (table 6) or 0.74 x (9,900 acre-ft - 700 acre-ft) = 7,000 acre-ft (rounded).

The amount of recharge that is derived from irrigation water may also be estimated by subtracting the com­
puted potential consumptive use by irrigated crops in Beaver Valley from the amount of water diverted. Potential
consumptive use for a specified period may be defined as the amount of water needed by vegetation in building
plant tissue and the amount evaporated from the soil or precipitation intercepted by the plant foliage.

The potential consumptive use of water by irrigated crops in Beaver Valley was computed to be 18,000 acre-ft
(22.2 hm3

) by the Blaney-Criddle formula (Criddle and others, 1962). The difference between the quantity of
water diverted and the potential consumptive use by irrigated crops is the amount of recharge from irrigation water,
which is 36,400 acre-ft (44.8 hm 3

) (table 6). This quantity is confirmed by the value obtained with the digital
model.

Infiltration from pre~ipitation on t~e valley plain

The average annual precipitation on most of the valley plain is less than 12 in. (305 mm) (pI. 1). This quantity
is much less water than would be consumed by vegetation if the optimum quantity that could be consumed was
available. Therefore, everywhere on the valley plain, except at some irrigated fields and meadowlands, where the
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quantity of available water exceeds the optimum quantity that can be consumed by the vegetation, contribution to
recharge from precipitation is nil.

Precipitation may contribute to recharge from irrigated fields that are saturated so that any additional water
supplied will move downward beyond the root zone and recharge the ground-water reservoir. The total estimated
average annual recharge from precipitation on irrigated fields and meadowlands is 2,100 acre-ft (2.6 hm

3
).

In the discussion of infiltration from irrigated fields, it was shown that historically 60 to 73 percent of the
diverted water recharged the ground-water reservoir. Recharge may diminish in the future as the irrigation systems
and methods are made more efficient. It may be assumed, therefore, that at least an equivalent percentage of the
precipitation during the irrigation season on the same irrigated fields also recharges the ground-water reservoir when
the soils are saturated.

Precipitation in the irrigated parts of the valley during the irrigation season, April-September, averages about
6 in. (150 mm) (U.S. Weather Bureau, 1963). and the soils are saturated beyond their capacity to hold water against
the pull of gravity for an estimated one day out of ten assuming that irrigation occurs at 1D-day intervals. During
the 9 days between irrigations the quantity of precipitation usually is not sufficient to saturate the root zone and it
is consumed; therefore, none is available for recharge. Thus, the amount of water from precipitation on the 8,000
acres (3,200 hm2 ) of irrigated areas, including residential areas (table 9). that reaches the ground-water reservoir is
(6/12) x (1/10) x 8,000 = 400 acre-ft (0.49 hm 3

) per year.

Precipitation may contribute directly to recharge in phreatophyte areas (pI. 2) where the capillary fringe is at
or near the land surface and indirectly by supplying water to plants that usually derive their supply from the ground­
water reservoir. These processes are closely related and both occur in the same localities. No attempt was made,
therefore, to determine the quantity of recharge from each process, although most of the direct recharge occurs
during the nongrowing season, and most of the indirect recharge occurs during the growing season.

Logically, it may be assumed that the minimum quantity of recharge from precipitation on meadowlands is at
the same rate as on irrigated lands. Recharge in the meadowlands is greater per unit area, however, because when the
capillary fringe is at or near the land surface a small addition to soil moisture may result in recharge. It is estimated
that the meadowlands are sufficiently saturated 3 months a year and that all precipitation there goes to recharge.

Recharge from precipitation on the 6,700 acres (2,700 hm2 ) of meadowgrass areas (table 9) therefore is
estimated to be 12/12 x 0.25 x 6,700 = 1,700 acre-ft (2.1 hm3

) per year.

There is little or no recharge from precipitation in most of the greasewood and rabbitbrush areas. The reason
for this is because the depth to the water table, usually 5-20 ft (1.5-6.1 m) below the land surface, prevents contin­
uity between the saturated soil and the upper part of the capillary fringe. Precipitation amounts usually are insuffi­
cient to create the continuity necessary for recharge.

Movement

Ground water moves from the recharge areas downgradient in the direction of the slope of the water table or
potentiometric surface and approximately at a right angle to the water-level contours. The general direction of
ground-water movement in Beaver Valley is shown on plate 1; more detailed information on the direction of flow in
spring 1974 is available by analysis of the water-level contours shown in figure 7.

The wells in which water levels were measured for the preparation of the potentiometric map range from
about 15 to 1,000 ft (6 to 305 m) deep. Most wells are perforated through the saturated valley-fill material. The
water-level measurements were made in March-June 1974, a period during which the water levels in most wells
"~"d the highe::t level for the year. ThCl water-!t:'Jel contours, therefore, show the ground-water surface as it

existed at that time The general shape of this surface may vary from that in figure 7 as recharge and discharge vary,
or at sites away from data points depending on difference in depth with depth of well at the data point.
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Figure 7.-Map of Beaver Valley showing water-level contours,
spring I97lJ..
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Wells in which water levels could be measured were sparse in most of the valley and nonexistent in some
places, as in the area generally west of Wildcat Creek. For this reason, the locations of the water-level contours are
approximate in much of the valley and highly conjectual in the northwestern part.

The general direction of ground-water movement, however, is as shown on the map, but the direction may be
somewhat different locally. The configuration of the potentiometric surface (fig. 16) as used in the digital-computer
analysis is slightly different from the configuration shown in figure 7, because of the general ization necessary in the
construction of the model and because the two maps represent different times, 1949 and 1974, respectively.

Ground water moves from deeper to shallower zones within the ground-water reservoir throughout most of
the valley because the higher hydrostatic pressure in the deeper zones causes upward leakage through the semiconfin­
ing beds into shallower zones with lower hydrostatic pressure. The water is eventually discharged at the land surface
in the lower parts of the valley. The usual upward component of the hydraulic gradient may be reversed locally by
pumping, which causes the head in the deeper zones to decline below the head in shallower zones, and may also be
reversed locally when recharge from irrigation losses is sufficient to cause the head in the shallower zones to rise
above the head in the deeper zones.

The rate of movement of ground water is extremely slow in comparison to the rate of flow of surface streams.
The velocity of ground water (v) is governed by the hydraulic conductivity (K) and porosity (8) of the aquifer mat­
erials and the hydraulic gradient (I) in accordance with the equation:

v = KI/8

An example is afforded by substituting in equation 3 the data applicable to the area about 1 mi (1.6 kml north of
Beaver. K is 10 ft/d (3 mid), I is 0.015 (figs. 17 and 7), and e is estimated to average 0.35. Hence,

v = [( 10 ft/d) x (0.015)] 10.35 = 0.43 ftld (0.13 mid)

This average horizontal velocity of 0.43 ftld (0.13 mid), or about 160 ft/yr (49 m/yr), may be typical of
ground-water velocities in the Beaver-North Creek area, but large variations are to be expected because of variations
in hydraulic gradient and hydraulic conductivity. The above example represents conditions during spring 1974 when
no large withdrawals were being made from wells in the area.

The range of hydraulic conductivities of the aquifer materials is 1 to 400 ft/d (0.3 to 122 mid) (table 4). As­
suming the same hydraulic gradient as in the example, the velocity of water in a bed consisting only of one of the
types of material listed in the table could range from one-tenth as much to 40-times greater than the average in the
example, or about 16 to 64,000 ftlyr (4.9 to 1,950 m/yr). It is likely that locally in some beds the velocities may
approach these extremes.

Areal variations of the hydraulic gradient are indicated by the difference in spacing of the contour lines on the

map of the potentiometric surface. The range of average values is from about 0.032 ft/ft (170 ftlmi or 32 m/km)
in the east-central part of the valley to about 0.002 ftlft (10 ftlm i or 2 m/km) in the southwestern part of the valley.

The hydraulic gradient within the ground-water reservoir is steepest in the younger alluvial-fan deposits, where
the reservoir generally is thinnest, and flattest in the older alluvium and in the Sevier River Formation. A combin­
ation of steep hydraulic gradient and large hydraulic conductivity, as in the area between Beaver and North Creek,
tend to produce high velocities and rapid movement of water. Conversely, the moderate to steep hydraulic gradients
in combination with low hydraul ic conductivities result in lower velocities in the northwestern part of the valley.

Water-level fluctuations

dleasuremer uf water levels in Beaver Valley have been made in some wells since 1935. Graphs of the water
levels in nine seier 'd observation wells in different parts of the valley are shown in figures 8 and 9, and the water
levels in 44 selected wells are given in table 13. The locations of the observation wells are shown on plate 1.
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Figure a.-Water levels in selected wells in Beaver Valley, 1935-76.
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The long-term (a few decades) trend of water levels in the observation wells has not changed significantly since
periodic water-level measurements were begun in 1935. This long-term water-level trend suggests that the ground­
water system had reached equilibrium in most parts of the valley by 1935 from the stresses imposed after the
streams were diverted for irrigation of valley lands beginning in the mid-nineteenth century. Locally, in a few small
areas somewhat removed from the principal recharge areas, the hydrologic system has been disturbed slightly since
1935 by withdrawals from large-yield wells.

Withdrawals for irrigation in or near most areas irrigated with surface water is replenished early in the fol­
lowing irrigation season. Large irrigation losses from the usually plentiful supply from surface streams in late spring
and early summer move rapidly to the ground-water reservoir. Ground-water levels rise rapidly, consequently reach­
ing a peak at about the same time or soon after rurioff peaks in the streams.

Water levels in most wells below Beaver usually peak at about the same altitude each year regardless of the a­
mount of surface runoff, suggesting that the ground-water reservoir in that area is filled to capacity every year. The
hydrographs shown in figure 8 for wells (C-29-7)21baa-1 and (C-29-7)28dbd-1 illustrate this phenomenon for the
years in which the water levels were measured at the approximate annual peak. For example, during 1936-47 and
1973-75 water levels were measured periodically at short intervals of time during late spring and early summer (see
table 13). The time intervals were short enough that at least one measurement was at the approximate annual peak
at each well.

During most of the other years, the water levels were not measured at the proper time to determine the peak.
Because the ground-water reservoir is filled, and the peak level reaches the same approximate altitude nearly every
year, the evidence suggests that there has been little or no change in ground-water storage and no change in long­
term water levels since 1935.

Storage

The amount of ground water in storage in the principal ground-water reservoir in Beaver Valley was estimated
from the volume of saturated deposits and their water content. The volume of saturated deposits in the ground­
water reservoir is estimated from the map showing the thickness of saturated valley fill (fig. 10) as 34 million acre-ft
(42,000 hm3

).

The water content of the saturated materials was estimated from well logs by assigning an estimated water con­
tent to various lithologic types (table 7). The values given in table 7 were based on a laboratory and field study by
Mower and Cordova (1974, p. 24-27) of soil moisture in the Milford area. One lithologic log was examined for each
square mile of land where logs were available; usually the log of the deepest well in the section was used.

It was estimated from the logs and from the data in table 7 that the saturated materials in the valley contain an
average of 35 percent water by volume. The amount of ground water in storage in the principal ground-water res­
ervoir, therefore, is 0.35 times 34 million acre-ft (42,000 hm 3

) of saturated materials, or about 12 million acre-ft
(15,000 hm3 1. only about 60 percent of which may be recoverable. Part of the other 40 percent is held so tightly
by the aquifer materials that it cannot move to wells and part is in inaccessible areas.

Table 7.-Estimated water content of saturated deposits of the principal ground-water reservoir

Lithologic material as
described by drillers

Clay; clay and silt .
Clay and sand; sandy clay .
Sand .
Gravel .
Sand and gravel. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
Hardpan; conglomerate; all other cemented materials .
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The amount of ground water in storage is greater than the amount that is available for withdrawal from storage.
One measure of the amount of water available from storage is the quantity of water that can be removed from
storage in a ground-water reservoir by lowering water levels a specified distance. This quantity is determined by the
volume and the specific yield of the reservoir.

An average change in water level of 1 ft (0.3 m) from the spring 1974 level (fig. 7) over an area of 1 mi 2 (2.6
km2

) would result in a change in ground-water storage of 128 acre-ft (0.158 hm 3
), assuming an average specific yield

of 0.20. For the entire area underlain by the principal ground-water reservoir, the 1-ft (0.3-m) change represents a
change in storage of about 29,000 acre-ft (36 hm 3

).

In estimating the amount of change in storage, due consideration must be given to the difference between the
water levels being studied and those of spring 1974, because the areal extent of the aquifer changes with changes in
the saturated thickness. The lower curve in figure 11 shows the amount of water that can be withdrawn from stor­
age at various average water levels below those of spring 1974. The amount of water recoverable from storage per
foot of decline gradually decreases as water levels decline; the amount is about 29,000 acre-ft/ft (117 hm 3 /m) at 1974
levels and would be about 15,000 acre-ft/ft (61 hm3 /m) when water levels are 100 ft (30.5 m) below 1974 levels.
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Ground-water storage in the valley was near its maximum in 1974, when water levels in most parts of the
valley were at or near their highest levels of record (see section on water-level fluctuations).

Discharge

Ground water in the principal ground-water reservoir in Beaver Valley is discharged by (1) springs, (2) evapo­
transpiration, (3) subsurface outflow, and (4) wells. Before irrigation began in the valley and the resulting change in
recharge with water diverted from the several streams that enter the valley from the Tushar Mountains, the long-term
average annual discharge equaled the average annual recharge. Recharge from the developing irrigation projects went
into ground-water storage, some of which accumulated and increased the amount of the long-term storage, but some
storage was more ephemeral because it was discharged in the lowland areas each year.

It is assumed that the ground-water system was in equilibrium in 1935, which was before relatively large with­
drawals of ground water began for irrigation. Withdrawals from wells may be derived from (1) an increase of recharge
to the ground-water reservoir, (2) a decrease of natural discharge, (3) a decrease of the amount of water in storage,
or (4) various combinations of these sources. The ground-water discharge is summarized in table 8, and the details

are discussed in the following sections.

Table 8.-Summary of the ground-water discharge from the principal ground-water reservoir, 1974

Source

Springs
In marsh area between Beaver and Adamsville
In bottom of Minersville Reservoir
In Indian Creek drainage
In sec. 4, T. 29 S., R. 7 W.

Total springs (rounded)

Evapotranspiration

Wells
Domestic and stock
Public supply and industrial
Irrigation

Total wells (rounded)

Subsurface outflow

Total discharge (rounded)

Average annual quantity
(acre-tt)

23,000
2,200
1,800

900

28,000

18,000

100
900

8,900

9,900

300

56,000

A large number of springs discharge water from the ground-water reservoir In the lower reaches of Beaver
Valley, particularly in the area from the vicinity of Beaver to the vicinity of Greenville. Springs are most numerous
at the foot of irrigated gravel benches and in 'shallow drainageways that intersect the water table as they meander
through the marshy lowland areas. Much of the spring water is return flow from irrigated fields; consequently, the
seasonal flow rates and the quantity discharged are governed largely by the availability of irrigation water.

Spring discharge reaches a peak near midsummer and a low in late spring, coincidin~; with high and low ground­
water levels represented particularly well by hydrographs of observation wells (C-29-7)21 baa-1 and (C-29-7)28dbd-l
neal \1; northeast and the southeast edges, respectively, of the main spring-discharge area (fig. 9). Springs having
similar characteristic occur in the bottom of Minersville Reservoir, in the Indian Creek drainage area, in the vicinity
of Manderfield, and in sec. 4, T. 29 S., R. 7 W., about midway between Beaver and Manderfield. Several springs
yielding up to a few gallons a minute also occur elsewhere in and around the margin of the valley.
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The amount of spring discharge in the main discharge area is extremely difficult to determine accurately
because of the intermingling of overland runoff from irrigated fields, subsurface return flows from irrigated fields
and irrigated lowland native pastures, and runoff from local precipitation in the vicinity of the springs. Also, much
of the spring discharge is diverted in many small ditches for irrigation of nearby lowland pastures and cultivated
fields. Then once again, overland runoff and subsurface return flow comingle with discharge from still lower springs,
thus compounding the problem of making accurate measurements.

Much of the wintertime (October-March) spring discharge flows into the Beaver River thence to the Minersville
Reservoir, where it is stored for use outside of Beaver Valley. Undetermined quantities of winter discharge never
reach the reservoir, however, because it is diverted for stock watering and irrigation. Thus, although the flow of the
Beaver River is measured at a gaging station near the head of the reservoir (10237000 Beaver River at Adamsville),
an accurate measure of the wintertime spring discharge is not possible.

To overcome the complications in determining the amount of spring discharge, 79 flow measurements were
made in all the principal drainageways and diversion ditches and in many of the minor ones that contain identifiable
spring water. The measurements were made during September 28-0ctober 2, 1973. During this period, overland
runoff from irrigated fields was minimal, the spring discharge during 1973 probably was at about or only slightly
above the annual average, and there was no overland discharge of underflow or runoff from precipitation preceding
or during the period. The annual discharge rate, which was slightly above average, probably compensates for any un·
detected spring discharges, thus the total measured discharge rate of 31.8 fe Is (0.9 m3 /s) or 23,000 acre·ft (28 hm3)
per year seems reasonable. Of this accretion to streams, an analysis of streamflow and diversion records for 1973
shows that 9,200 acre·ft (11 hm3) is diverted for irrigation.

The flow from springs in the bottom of Minersville Reservoir is an estimated 3 ft 3 /s (0.08 m3 /s) or 2,200
acre-ft (2.7 hm3) per year. About 1 ft3 Is (0.03 m3 Is) flows directly into a pipeline and is conveyed outside the
valley. The other 2 ft 3 /s (0.06 m3 /s) discharges directly into the reservoir and can only be estimated.

Spring discharge in the Indian Creek drainage area was 2.5 ft3 /s (0.07 m3 /s) on September 28, 1973. The aver­
age discharge rate for five sets of spring-discharge measurements in sec. 4, T. 29 S., R. 7 W., between August 20,
1974, and June 24, 1975, was 1.25 ft 3 /s (0.035 m3 /s). The total volume of spring discharge in the Indian Creek
drainage is 1,800 acre-ft (2.2 hm3) per year.

The total volume of spring discharge from the sources described above is 28,000 acre-ft (35 hm3) per year. In
comparison with this amount, the quantity from all unmeasured springs is insignificant; therefore, no allowance is
made for the discharge from unmeasured springs in calculations elsewhere in this report.

Evapotranspiration

An estimated 18,000 acre-ft (22 hm3) of ground water was consumed in 1974 by evapotranspiration from
both cultivated cropland and phreatophytes in low·lying lands in the valley. The amount of evapotranspiration of
ground water was estimated by use of a digital-computer model of the ground-water reservoir.

Alfalfa is the principal cultivated crop, and corn and small grains are the minor crops grown in the lowland
areas where they also obtain part of their water requirements from the ground-water reservoir. Data are not available
to determine the quantity of ground water used by individual cultivated crops or phreatophytes. Phreatophytes,
however, consume most of the ground water discharged by evapotranspiration because the water table is nearer the
land surface in phreatophyte areas than elsewhere.
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There are 8,900 acres (3,600 hm2 ) of phreatophytes that obtain part or all their water requirements from the
ground-water reservoir (table 9). Saltgrass (Distichlis stricta) and sedges (Carex sp.) are the predominant phreato­
phytes in the valley, as well as the principal vegetation in the meadow pastures and native hay lands. The most
vigorous growths are on fertile soils where the depth to water is less than 5 ft (1.5 m) and where irrigation water is

applied.

Table 9.-Summary of areas of consumptive use of water by irrigation and from
the ground-water reservoir, in acres, 1974

Cultivated crops:
Alfalfa
Small grains
Corn

Total cultivated crops

Residential areas

Ph reatophytes:
Meadow grasses
Greasewood
Rabbitbrush
Greasewood and rabbitbrush

Total phreatophytes

Total area of consumptive use

6,300
840
160

6,700
800
500
900

7,300

700

8,900

16,900

Greasewood (Sarcobatus vermiculatus) and rabbitbrush (Chrysothamnus nauseosus) also occupy large tracts
of land in the valley, generally around the fringe of the meadowlands. The most vigorous growths are on fertile
soils where the depth to water is less than 5 ft (1.5 m); however, in most of the area occupied by greasewood and
rabbitbrush, the water table is 5-20 ft (1.5-6.1 m) below the land surface.

Other phreatophytes were observed in the valley, but the areas of growth were too small or growth densities
too sparse to have significant effect on the water supply of the valley. Still other plants not dependent upon
ground water as a source of supply may grow in association with the phreatophytes, but they were not mapped or
studied because they use little water and do not depend upon ground water for survival. The main cultivated areas
and the areas occupied by phreatophytes in 1974 are shown on plate 2, and the amount of land occupied by various
crops and phreatophytes are listed in table 9.

The first wells in Beaver Valley were dug probably by about 1860 for domestic and stockwater supplies where
ground water was within a few tens of feet of the land surface. A few wells had been drilled by 1906 (Lee, 1908) to
depths as great as 475 ft (145 mI. In 1906, according to Lee, most of the residents of Beaver depended almost en­
tirely on shallow open wells for their drinking water.

The well records compiled by Lee (1908) are the earliest records available, but apparently Lee inventoried and
recorded information about only a few selected wells. Most of the wells in use in 1906 had been destroyed or other­
wise became unused for various reasons by 1975, but mainly because a water system supplying most of the residents
has been installed in Beaver.

The amount of withdrawals from domestic and stock wells is not known accurately, but the amount probably
changed little during 1906-75 because withdrawals from more recently constructed wells have been offset by
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abandonment of wells drilled subsequent to the installation of the water system in Beaver. It is estimated that with­
drawals for domestic and stockwater suppl ies averaged about 100 acre-ft (0.12 hm 3

) a year during 1906-73 and 125
acre-ft (0.15 hm 3

) a year during 1974-75 (table 16).

The first industrial well probably was drilled about 1924, and the first public-supply well was drilled in 1950.
There are no records of withdrawals for industrial purposes, but the amount probably never exceeded 25 acre-ft
(0.03 hm 3

) per year, and in 1974-75 there were no withdrawals for industrial purposes. Withdrawals for public
supply increased from 50 acre-ft (0.06 hm3

) in 1950 to 930 acre-ft (1.15 hm 3
) in 1967 and has remained constant

since; however, most of this water is used to irrigate a cemetery, lawns, and vegetable gardens.

The first wells used exclusively for irrigation were drilled during the drought in 1934, when several wells were
installed to supplement the meager surface-water supply. The wells were not equipped with pumps, so the only
withdrawals were from wells in the lower parts of the valley where some wells flowed as much as 160 gal/min
(10 LIs) when they were first constructed. The first pump was installed on an irrigation well in 1947. By 1974
there were five flowing wells yielding 10 to 120 gal/min (0.6 to 7.6 LIs) and 29 pumped wells yielding 100 to 2,525
gal/min (6.0 to 159 LIs).

The only ground water used for irrigation before 1934 was excess water from flowing wells drilled for other
purposes, and the amount probably never exceeded 100 acre-ft (0.12 hm 3

) a year. Such flowing wells were reported
in some lower parts of the valley in 1906 (Lee, 1908). but the number and rates of flow are not known.

Withdrawals for irrigation increased slowly from 250 acre-ft (0.31 hm 3
) in 1934 to 560 acre-ft (0.69 hm 3

)

in 1946; but beginning in 1947, when the first pump was installed on an irrigation well, withdrawals increased rapid­
ly to 8,880 acre-ft (10.9 hm 3

) in 1974 (fig. 2 and table 16). The amount of annual withdrawals from individual
pumped irrigation wells was determined from power-consumption or operating-time records and from periodic dis­
charge measurements.

The volumes of withdrawal from all wells for all purposes increased during the period of record from a mini­
mum of about 400 acre-ft (0.5 hm 3

) in 1934 to a maximum of about 9,900 acre-ft (12.2 hm 3
) in 1974 (table 16).

These volumes are equivalent to average annual flow rates of 0.6 ft3 /s (0.02 m3 /s) and 13.7 ft 3 /s (0.4 m3 /s).

Subsurface outflow

Ground water is moving out of Beaver Valley by subsurface outflow only in the southwestern part of the
valley near Rocky Ford Dam (fig. 7). The contours representing the ground-water surface indicate that everywhere
in the lowlands, ground water is moving toward that area. Most of the ground water is discharged into surface water­
ways, lost by evapotranspiration. or pumped from wells. however, long before it reaches the valley boundary.

The amount of underflow was estimated by Mower and Cordova (1974, p. 16) to be 700 acre-ft (0.86 hm 3 )

per year at a point near the mouth of Beaver River Canyon about 4 mi (6 km) downstream from the boundary. The
amount of underflow computed by the digital model is 300 acre-ft (0.37 hm3

) per year near Rocky Ford Dam; the
increase in the reach between Rocky Ford Dam and the mouth of the canyon probably results from river losses and
subsurface inflow from tributary canyons.

Many springs occur downstream for about 0.5 mi (0.8 km) from the face of Rocky Ford Dam to the gaging
station on the Beaver River. All the water in the river at this point is spring discharge when water is not purposely
being released from the reservoir through the outlet works or spillway. Probably all the discharge from the springs is
leakage from Minersville Reservoir through Rocky Ford Dam and underlying basaltic rocks.

The basalt, which underlies the reservoir for a distance of at least 0.5 mi (0.8 km) east of the dam, is highly
fractured. The fractures afford the passageways for ready movement of water from the reservoir to the outcrops
below the dam where it is discharged and soon returns to the Beaver River. All the spring discharge between the
dam and the gaging station, therefore, is considered to be surface water.
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Yield of wells

The yield of a well is determined by the characteristics of both the well and the aquifer and is measured by the
specific capacity, which in this report is defined as the yield of the well in gallons per minute per foot of draw­
down after pumping for 24 hours. Well characteristics that affect the specific capacity include the depth of pene­
tration of the well into the aquifer; the diameter of the well; the extent, type, and location of the perforations or
screen; the degree of corrosion, encrustation, and plugging of the perforations or screen; and the effectiveness of
well development. Proper well development removes the finer grained material from around the perforated casing
or screen and for a short distance out into the aquifer, and forms a more permeable pack of coarse-grained mat­

erial. Thus, the effect of well development is similar to that of increasing the well diameter.

Water can be withdrawn from a well at the same rate it can be yielded by the aquifer if the efficiency of the
well is 100 percent. The efficiency of a well is the ratio of the theoretical drawdown in a perfectly constructed
and developed well to the actual drawdown multiplied by 100. In a well that is 100 percent efficient, the water
in the well and the water immediately outside the casing, assuming that the casing has no thickness, remain at
the same levels regardless of drawdown. In a well that is less than 100 percent efficient, however, the water level
in the well is below the water level in the aquifer immediately outside the well when the well is pumped.

Efficiencies were computed for 27 wells in Beaver Valley. The theoretical drawdown was determined by using
the formula of Theis (1935). the transmissivity values given in figure 6, and a long-term estimated storage value of
0.20. The well efficiencies ranged from 9 to 100 percent. Sixteen of the wells had efficiencies of less than 25
percent, nine had efficiencies of 26-75 percent, and two had efficiencies of 76-100 percent.

Actual T and S values at a given well may deviate slightly to moderately from those used for computing well
efficiencies, mainly because the length of time that the well had been pumped was not known. The large per­
centage of wells having low efficiencies, however, suggests that the wells were improperly constructed, that well
development was inadequate, or that the casing perforations had become partly plugged. Actually, the lowef­
ficiencies may be caused by all three factors, but probably the chief factor is plugging of the perforations by
encrustations of mineral matter deposited from water as it moves through them.

Interference among wells

When a well flows or is pumped, the potentiometric surface in the aquifer around the well is lowered. The
area of lowered potentiometric surface is called the cone of depression or cone of influence of the well. The a­
mount of lowering increases with time but decreases with increasing distance from the discharging well until the
ground-water system reaches a new equilibrium. The cones of depression around discharging wells sometimes
overlap, a situation called interference among wells that results in additional water-level declines at each well.

The Theis formula (Theis, 1935) may be used to determine the amount of interference under various con­
ditions of transmissivity, storage coefficient, discharge, distance, and time. Results obtained from using this
formula may deviate from field observations because the restrictions imposed in deriving the formula are never

fully met in a real aquifer. In Beaver Valley, the restrictions of homogeneous sediments of infinite areal extent in
which T is constant at all times and places are those which may have the greatest affect on the accuracy of the
results. A cone of depression reaching a site having a smaller T than the one at a site being investigated will result in
larger drawdowns than might be expected, whereas if T is larger, smaller drawdowns may be expected. Changes in
discharge and recharge within the cone of depression will have like effects.

Theoretical graphs were constructed from solutions of the Theis equation to provide a basis for estimating
interference among wells and water-level declines due to pumping in Beaver Valley (fig. 12). The graphs were pre­
,Jared from computed water-level declines for commonly occurring combinations of T and S, and for distances of
0.1-10 mi (0.16-16 km) from a well pumping 1,000 gal/min (63 LIs) for 180 days. Values used for T are in the

, values 5 'en in figure 8. The 'dille used for S was 0,1, tht; approximate average value determined for
periods of less tlo,< 1 180 days. The drawdown graphs are approximations because, as explained in an earlier

section of the report, S approaches a true value with pumping time.
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Figure 12.-Distance-drawdown graph for the principal ground-water
reservoir in Beaver Valley.

As an example of a well-interference problem in Beaver Valley, assume that three neighboring wells will be
pumped simultaneously for 180 days and that there is no recharge. (See table 10 for data for the problem and
fig. 6 for locations of the hypothetical wells.) Well 1 will be pumped continuously at 1,000 gal/min (63 LIs),
well 2 will be pumped 12 hours a day at 1,000 gal/min (63 LIs!. and well 3 will be pumped continuously at
100 gal/min (6.3 LIs). It is assumed that the intermittent pumping may be averaged for the period; the average
pumping rate for well 2 is 12/24 of 1,000 gal/min (63 LIs) or 500 gal/min (32 LIs). It is desired to estimate the
water-level decline at nonpumping well 4 at the end of 180 days.

Table 1a.-Approximate interference for hypothetical problem
(T = 5,000 ft2/d)

Pumped
well

1
2
3

Average
pumping

rate
during

180 days
(gal/min)

1,000
500
100

Distance from
pumped well

to well 4
(mi)

0.5
1.0
1.5

Interference at well 4
at end of 180 days

(ft)

3.7
.6
.1

Total interference on well 4 4.4

The four wells lie in a straight line at 0.5-mi (0.8-km) intervals. In this area, T is an average 5,000 ft2/d (464
m2 /d) and S is 0.1. The appropriate distance-drawdown curve is selected from figure 12.

The effect on the water level at well 4 caused by pumping at wells 1,2, and 3 is analyzed separately; the total
interference is the sum of the effects of the three pumping wells, which is 4.4 ft (1.3 mI. The effect of well 1 after
being pumped for 180 days is determined as follows: on figure 12, locate the intersection of the distance-drawdown
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curve and the vertical line at a distance of 0.5 mi (0.8 km). then move horizontally to the left edge and read 3.7 ft
(1.1 m). The effects of wells 2 and 3 are determined in the same manner, except that the effect of well 2 is
500/1,000 of that read from the graph because the effect of pumping is linearly proportional between the actual
pumping rate and the assumed pumping rate used in preparation of the curve. The effect of well 3 is 100/1,000 of
the amount read from the graph.

Chemical quality of the water

The type and amount of minerals in solution in water depend chiefly on the chemical and physical composi­
tion of the soil or rocks with which the water comes in contact; the length of time the water is in contact with the
soil or rocks, and other factors, such as water temperature and pressure. Chemical analyses and water temperatures
of water samples from wells, springs, and streams in Beaver Valley are given in tables 14 and 15. The dissolved­
solids concentration of water from streams, springs, and wells in most parts of Beaver Valley is less than 400 mg/L.

The dissolved-solids concentration in the water in the principal ground-water reservoir generally is lowest in
water from hydrogeologic unit 1 and highest in unit 3 (table 14). Some of the wells listed in table 14 tap water in
two and possibly in all three hydrogeologic units that compose the ground-water reservoir, and few data are available
to determine precisely which units or how much of each unit is tapped. The quality of water in each unit, therefore,
is not known.

The few available applicable data suggest that the dissolved-solids concentration in the water in the two lower
hydrogeologic units of the principal ground-water reservoir is greater than that in the upper unit. The principal
reason is that most of the water in the upper unit is derived from relatively recent seepage losses from irrigation
water of relatively good chemical quality. A smaller proportion of the water in the lower two units is derived from
this source. The poorest quality water generally is in the lowest (southwest) part of the valley (fig. 13).

Most of the large-yielding wells tap at least two of the three hydrogeologic units of the reservoir, but the pro­
portion of water withdrawn from each is not known. Thus, another well tapping different thicknesses of the res­
ervoir units may yield water of a different quality than the wells used in the construction of this map (fig. 13). For
this reason, the map should be used only as a general guide to the quality of water at specific locations. At any given
specific location, wells shallower than those used in the construction of the map usually yield water with a lower
concentration of dissolved solids, while the deeper wells usually yield water with a higher concentration of dissolved

solids.

Public supply

The U.S. Public Health Service (1962) has recommended quality standards for drinking water and public
water-supply systems. A partial list of these standards is as follows:

Constituent

Dissolved solids
Sulfate
Chloride
Nitrate

Recommended maximum
limit (mg/L)

5001

250
250
45

1 Concentrations to 1,000 mg/L is permissible if better water
is unavailable. In Beaver Valley, a specific conductance of
about 800 and 1,600 ~mho/cm at 25°C is equivalent to 500
and 1,000 mg/L, respectively (fig. 14).
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A comparison of the chemical data from ground-water sources in table 14 with the recommended standards
shows that the dissolved-solids concentration of water from only 3 wells out of a total of 18 wells sampled exceeds
the recommended maximum limit for drinking water. Similar comparisons of chemical data from surface-water
sources show that the dissolved-solids concentration exceeds the recommended limit only in the southwest part of
the valley, and then, only when the streamflows probably consist only of ground-water discharge in the lower
reaches. The areas where the dissolved-solids concentration of water from selected wells and springs exceeds the
maximum limit as measured by specific conductance is shown in figure 13. Sulfate, chloride, and nitrate concen­
trations in water from all wells sampled are well below the recommended maximum limits, except for sulfate and
chloride which are at or exceed the limits at well (C-29-8)9bad-1. The concentrations of some or all these constit­
uents may exceed the limits, however, in places where the specific conductance exceeds 1,600 micromhos.

Hardness is a characteristic of water which is mainly the result of the concentration of calcium and magnes­
ium. The following classification is used in this report:

Rating
Hardness as CaC03

(mg/L)

Soft
Moderately hard
Hard
Very hard

0-60
61-120

121-180
More than 180

Comparison of the data in tables 14 and 15 with the hardness ratings indicates that the water from most wells
is hard to very hard and water in streams is soft to very hard. Some wells in the vicinity of Greenville and south of
the Beaver River yield water that is soft to moderately hard. Most of the water in streams near the canyon mouths is
soft to moderately hard, but it becomes progressively harder as it flows across the valley until most of the water
flowing past Rocky Ford Dam is very hard.
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500 1000
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Figure Iq..-Relation of specific
conductance to dissolved sol ids

in water in Beaver Valley.

The water from wells and streams in Beaver Valley
was classified (fig. 15) according to salinity hazard and sod­
ium hazard using the method of the U.S. Salinity Labor­
atory Staff (1954, p. 69). In classifying water for irriga­

tion, it is assumed that an average quantity of water will be

used under average conditions of soil texture, salt tolerance
of crops, climate, drainage, and infiltration. The classifica­
tion illustrated in figure 15 is based on the relation between
sodium-absorption ratio (SAR) and specific conductance
(conductivity). The SAR is a measure of the sodium hazard
and the specific conductance is a measure of the salinity
hazard. Depending upon the values of SAR and specific
conductance, a water may fit into one of 16 classes.

For Beaver Valley, water from the streams near where
they enter the valley is in both the low-sodium and low­
salinity hazard classes, but the quality deteriorates to the
low-sodium and high-salinity class near the lower end of
the valley, as at the Beaver River station at Adamsville. The
quality of water from most wells is in the low-sodium
and medium-salinity hazard class. Low-sodium hazard
water is usable on nearly all soils without the development
of harmful amounts of exchangeable sodium. Medium­
salinity hazard water is usable if a moderate amount of
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leaching occurs and if plants grown have a moderate salt tolerance. High-salinity hazard water is not recommended
for use on poorly drained soil, and special salinity management practices may be required even with well-drained

soil.

DIGITAL-COMPUTER MODEL OF THE GROUND-WATER RESERVOIR

One of the objectives of the Beaver Valley investigation was to prepare a digital-computer model to determine
the effects of changes in recharge and discharge on water levels and amount of discharge form the principal ground­
water reservoir.

An accurate digital-computer model requires a complete and accurate description of the characteristics and
hydrology of the ground-water reservoir based chiefly on geologic and hydrologic data gathered in the field. Observ­
ational data, however, are seldom complete enough for the required description; and for Beaver Valley, the nec­
essary data were more incomplete than usual for most modeled areas. For this reason, much of the required data
and certain relations not defined by observational data were estimated for large parts of the principal ground-water
reservoir. All the assembled descriptive information is reduced to a set of number arrays which are used in a series of
complex computations to determine the reservoir response.

Because a reservoir response over a period of many years can be simulated on the model in an extremely short
time, tests of reservoir response can be made for many assumed conditions. Thus, the model is useful to the hydro­
logist for testing and evaluating assumed descriptive information and hydraulic relations, and to both the hydrologist
and the water-rights administrator for determining probable water-level changes and changes in natural discharge
from the ground-water reservoir in response to specified changes of recharge and discharge.

Description of digital-computer model

The digital-computer model used in this study is a finite-difference model based on the work of Pinder (1970).
Trescott (1973). and P. C. Trescott (written commun., 1974). It uses an iterative alternating-direction implicit
technique to solve the finite-difference approximation of the differential equations of ground-water flow. In this
study, the special water-table equation is solved. A rectangular grid of node points is superimposed on a map of the
part of Beaver Valley to be modeled, and a series of data arrays that defines certain physical dimensions and hydraul­
ic characteristics of the ground-water reservoir are modeled at each node point. Additional information on the appli­
cation of digital-modeling technology to the theory of ground-water flow may be found in Pinder and Bredehoeft
(1968).

The lateral boundary of the principal ground-water reservoir is approximately at the contact between the sat­
urated materials composing the reservoir and the older, mostly consolidated rocks as shown on the geologic map of
Utah (Stokes, 1964). The lateral boundary was drawn on a U.S. Geological Survey topographic map, scale 1:62,500,
with a superimposed rectangular grid of node points spaced 2,000 ft (610 m) apart in both the east-west and the
north-south directions (pI. 3). A requirement of the computer program is that a model be bounded by nodes of zero
hydraulic conductivity. For most of the boundary of the Beaver Valley model, the node immediately outside and
adjacent to the node representing the boundary of the saturated valley fill is assigned a value of zero hydraulic con­
ductivity. Inside the model border realistic boundary conditions are imposed.

The base of the ground-water reservoir was determined by extrapolating data from well logs and geologic out­
crops. The maximum depth to the base of the reservoir is assumed to be 1,000 ft (305 m) below the land surface,
which is the depth of the deepest water well in the valley. The top of the reservoir is represented by water-level con­
tours on the potentiometric map for 1949 (fig. 16). This map was prepared largely by extrapolation of data from
the 1974 potentiometric map and the few water-level data that were available for 1949.

The difference between the altitude of the base of the ground-water reservoir and the altitude of the potentio­
metric surface is the saturated thickness, which exceeds 500 ft (152 m) in about 25 percent of the valley (fig. 10).
Number arrays of the altitude of the base and of the potentiometric surface at each node is entered into the model.

Other data arrays include altitude of the land surface, hydraulic conductivity, specific yield, no-flow lateral bound­
aries, recharge, pumpage, hydraulic conductivity of the confining bed at nodes where ground water discharges natur­
ally at the land surface, head at the bottom of the confining bed, and thickness of the confining bed.
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The land-surface array is the altitude above mean sea level, taken from the topographic maps of the valley, of
the center of each node. This array is used in the computation of evapotranspiration by phreatophytes at nodes
where the potentiometric surface is within 10ft (3 m) of the land surface. Evapotranspiration was modeled to in­
crease linearly from 0 ft at a depth of 10ft (3 m) to 3.5 ft (1.1 m) per year for localities where the potentiometric
surface is at the land surface. The minimum, or 0 ft of evapotranspiration, is taken at 10 ft (3 m) because most
phreatophytes in Beaver Valley probably do not use more than a few inches of ground water a year when the water
table is deeper. The maximum, 3.5 ft (1.1 m). is the total potential use in Beaver Valley under optimum conditions
according to calculations made with the Blaney-Criddle formula (Criddle and others, 1962).

Because the contour interval of the altitude is as much as 80 ft (24 m) in some parts of the valley, the poten­
tial errors in modeled altitude may be as much as half the contour interval, or 40 ft (12 m). The potential errors in
the land-surface altitude are smaller, however, in some central lowland parts of the valley where the contour interval
on some of the topographic maps is as small as 20 ft (6 m). Actually, at most field data points, the altitudes are ac­
curate to within 1 ft (0.3 m).

Errors in estimating the altitude of the land-surface array can cause, directly or indirectly, usually small errors
in the altitude of the potentiometric surface and the altitude of the base of the reservoir, and these errors then may
cause errors in computed evapotranspiration.

The preliminary map of hydraulic conductivity used in the model was constructed by using the results of
aquifer tests, well-completion reports filed with the Utah State Engineer, and estimates for areas where field data
were sparse. The hydraulic conductivity of the modeled area ranges from slightly less than 1 ft/d (0.3 mid) to slight­
ly more than 20 ft/d (6.1 mid) (fig. 17).

The specific yield was estimated to be 0.20 throughout the modeled area on the basis of tests made in the
Milford area, as explained in the section on storage. Parameter sensitivity tests, performed through the model, sug­
gest that this is a good average value for the valley. To make a sensitivity test, values for a selected parameter are
changed a known amount and the computer program is rerun. The magnitude of the effect on model results is
noted. If the effects are small relative to the amount that the parameter was changed, the model is considered to be
insensitive to this parameter.

The potentiometric surface was assumed to remain constant at all nodes along the boundary (indicated by a
-1 on the grid on pI. 3). This assumption probably is valid because the available data suggest that there has been lit­
tle or no change at the boundaries due to developments in the valley. Also, results of the computer analyses showed
zero drawdown at nearly all nodes adjacent to the constant-head nodes. The boundaries generally are sufficiently re­
moved from areas where recharge and discharge rates have been changed by man that the boundary effects are neglig­
ible. This hypothesis is true even for long-term analyses, as was verified by the calibrated model.

The only recharge that is modeled directly is that which occurs as seepage from irrigation systems and of irri­
gation water and precipitation from irrigated lands. The quantity of all other recharge is negligible, except that at
constant-head boundary nodes. The recharge was modeled as occurring at a recharge well in the center of each node
where recharge occurs. The recharge rate at each node is determined as a part of the total estimated recharge on the
basis of a ratio of the nodal irrigated area to total irrigated area.

Recharge as subsurface inflow through bedrock in mountains bounding the valley could not be determined
from available field data. This inflow may be determined indirectly, however, with the digital model by placing
constant-head nodes at the boundary where inflow occurs. This method of determining inflow is applicable only
where changes in ground-water levels that result from the activities of man do not reach the boundary during the
period of the model analysis. Constant-head nodes were placed everywhere along the boundary, except where sub­
surface underflow leaves the valley (pI. 3). Recharge of about 7,600 acre-ft (9.4 hm3

) per year through bedrock is
required to maintain a constant head at the boundary.

The amount 01 pumpage from all wells was determined to average only about 0.8 ft3 Is (0.02 m3 Is) prior to
19;:0. The quantity of water pumped from individual wells was so small over such a long period of time that the
ground-water system probably had reached equilibrium long before 1949.
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Ground water discharges naturally in some lowland parts of the valley, as explained in the section on discharge

from springs. An inspection and interpretation of the potentiometric map (fig. 7) suggested that, on the average if
ground-water levels declined 10ft (3 m) at nodes containing springs, they would cease to flow. Spring discharge was
so modeled to cease flowing when the head dropped 10 ft (3 m) and to remain at zero discharge with greater de­
clines. This discharge was simulated as discharge by leakage from a confined aquifer. Three data arrays were required
forthis simulation: (1) thickness of a hypothetical semiconfining bed, which is estimated to average 1 ft (0.3 m);
(2) head on the base of the semiconfining bed, which is estimated to average 10 ft (3 m) and is modeled as altitude;
and (3) hydraulic conductivity of the semiconfining bed.

The hydraulic conductivity was computed for each applicable node from thickness, head, and the estimated
average annual rate that ground water is being disc~arged by springs on the basis of field measurements in 1974. The
discharge is assumed to be evenly distributed over the entire node. The aggregate average annual discharge of ground
water by springs for all nodes is 28,000 acre-ft (35 hm3

) (see page 31). which is 38.7 ft3 /s (1.1 m3 /s).

Model calibration

Model calibration for steady-state conditions consisted of matching the calculated potentiometric surface with
the observed potentiometric surface for 1949. The calculated potentiometric map in figure 16 matches, sufficiently
close, in areas where field data are available so that little difference can be detected between the calculated and
observed heads.

During the calibration period 1935-49 when there was essentially no change in the potentiometric surface, hy­
draulic conductivity, the altitude of the base of the aquifer, the altitude of the potentiometric surface in areas of no
field control, and the quantity of recharge were varied many times and placed in various combinations with each
other, within the probable range of values judged reasonable for the Beaver Valley ground-water reservoir, to obtain
the best fit between the calculated and observed potentiometric surfaces. In resolving the differences between the
calculated and observed potentiometric surfaces, the values for some parameters were changed areally, but the values
of hydraulic conductivity and the altitude of the base of the aquifer, because they were known less precisely, were
changed more often than the altitude of the potentiometric surface and the quantity of recharge. In some parts of
the valley, particularly where there is little or no withdrawal, certain model parameters for example, aquifer thick­
ness, hydraulic conductivity, evapotranspiration, recharge, and spring discharge may have a greater affect on the
potentiometric surface than does pumping. In such parts of the valley the parameter responsible for the poor match
between calculated and observed heads could not be positively identified. As might be expected, agreement is best
in areas where field data are most abundant and accurate. Overall agreement throughout the valley is fair; the model
therefore should be updated when more reliable field data becomes available.

Test of model calibration

Data available for a convincing verification of the model are more sparse than those for calibration. Withdrawal

data are complete and reasonably accurate, but the effects of the stress of withdrawals on the ground-water reservoir
are poorly known, principally because the stress caused by withdrawals is so small that the results are too small to be
differentiated from the effects of other stresses such as local intermittent recharge and discharge.

The period 1950-75 was selected for testing the calibration of the model because in 1950 there was a relatively
large increase in ground-water withdrawals for irrigation. The period was divided into four pumping periods, during
each of which the annual withdrawals were reasonably constant. An average pumping rate was used in preference to
a series of seasonal rates in order to reduce computer computation time. The average annual rate during specific
periods of withdrawal of ground water from wells was:

Cubic feet Cubic meters
Period per second per second

1934-49 1.0 0.03
1950-54 3.0 .08
1955-61 5.2 .15
1962-70 6.5 .18
1971-74 10.5 .30
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Using an average annual pumping rate rather than a series of seasonal pumping rates will result in slightly
greater computed drawdowns during the test periods. The reason is that during the off-season, water levels partly re­
cover, but by averaging withdrawals over the year there is no water-level recovery. The average annual pumping rate
is about half the seasonal rate; thus, after periods longer than a year, drawdowns tend to become nearly equal.

None of the parameters, other than pumpage, used in the model calibration were changed for the test of cali­
bration. The effects of the pumping stress were to lower the water levels in some areas. There were no changes in
water levels near the perimeter of the modeled area, in a small area near the central part of the valley about 4-5 mi
(6-8 km) north of Beaver, and in the lowland part of the valley along the Beaver River from near Beaver west to the
boundary (fig. 18). Elsewhere in the valley, water levels declined. The largest observed declines were slightly more
than 2 ft (0.6 m) at Manderfield and in a small ~rea about 4 mi (6 km) south of Beaver. The largest computed de­
clines occurred where withdrawals are greatest and recharge is least.

The magnitude of the computed declines in the area south of Beaver probably are approximately correct, but
the computed declines near Manderfield are slightly too large. There are insufficient historical water-level measure­
ments near Manderfield to make a satisfactory analysis of the computed and observed declines.

Model sensitivity

A digital model of a ground-water reservoir is sensitive to a particular parameter or stress if changes in the para­
meter or stress, within the range of probable values, make a significant change in model results. The sensitivity of
the model to recharge associated with irrigation, recharge from direct precipitation, discharge at springs, specific
yield, hydraulic conductivity, and saturated thickness was evaluated in this study.

The sensitivity of each parameter in the model was tested individually by changing the value by a known
amount. The model is so sensitive to areal recharge, as might occur from local precipitation, that it is concluded that
in most parts of Beaver Valley there is no recharge from areal precipitation. Modeling an increase of as little as 0.5
in. (13 mm) of recharge from precipitation caused drastic rises in the computed water level, so much so that if such
recharge was actually occurring, the ground-water levels would be far above their present level. There is recharge
from precipitation on irrigated fields, however, as explained in the section on recharge. The accuracy of the
modeled recharge from the deep seepage of irrigation water is believed to be high, because the model is very sensitive
to recharge.

Doubling the hydraulic conductivity cause such large computed water-level changes and changes in the config­
uration of the potentiometric surface that it is concluded that the hydraulic-conductivity array is reasonably correct

as modeled. This conclusion is valid only if the modeled saturated thickness is correct, because the product of
of hydraulic conductivity and saturated thickness is used in the computer program to determine the transmis­
sivity. For this reason, the model has the same sensitivity to saturated thickness as it has for hydraulic conductivity.

The model is highly sensitive to changes in natural ground-water discharge to springs, inasmuch as a small
change in head in the aquifer results in a relatively large change in ground-water discharge. The principal significance
of this phenomenon is that no matter how much additional recharge may occur in the vicinity of the bottom lands
along the Beaver River (above the modeled long-term average). there is little or no increase in ground-water storage.
Secondly, this high sensitivity suggests that withdrawals from wells in the general bottom-land area where ground
water is discharging to streams is essentially withdrawals from streams except for some additional recharge induced
by pumping.

Evaluation of the digital model

Although the digital-computer model was assembled with sparse field data, it has proven to be a valuable tool
in the evaluation and understanding of the total hydrology of Beaver Valley. It can be a valuable tool for planners
and administrators in developing the full potential of the available water supply, despite the lack of sufficient field
data to properly calibrate and verify the model.
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The assigned values of the parameters used in the calibration of the model were varied widely to test the sen­

sitivity of each on the model. Those parameters used in the present final model are based on the best available data
and on the results of the sensitivity tests. Thus, known pumping stresses of different magnitudes may be applied to
the present model in areas for which there are field data with a fair confidence in the computed results. The same
stresses applied in areas where field data are sparse or missing may produce erroneous results; however, the results
probably will indicate the approximate effects of pumping in such areas. In areas where there are little or no field
data, it may be desirable to vary certain critical parameters to determine a probable range in effects from the applied

stresses.

The use of constant head nodes around ~he periphery of the valley is applicable only where the effects of
man's activities on the water table have not reached to the boundary. Such effects probably have been small and at
only a few boundary nodes through the end of the present study. The effects, however, will become greater and will
occur at more places as ground-water withdrawals continue at a higher rate than they were for most of the study
period. For this reason, subsurface inflow may have to be modeled differently in future models.

SUMMARY AND CONCLUSIONS

The unconsolidated to partly consolidated materials underlying the Beaver valley plain compose the principal
ground-water reservoir, which may consist of one to three hydrogeologic units overlying older and relatively imper­
meable rocks.

The materials composing the ground-water reservoir consist of interbedded, lenticular, and interfingering
deposits of alluvial sediments ranging in size from clay to boulders, except that locally, the lower of the three units
also contains basalt. The hydraulic continuity between the hydrogeologic units and between beds of the same unit
are not good everywhere, but the connection is sufficient for all three units to be considered as part of the same
ground-water reservoir.

The principal ground-water reservoir is in approximate hydrologic equilibrium; that is, the long-term trend of
water levels has not changed much and recharge equals discharge-about 56,000 acre-ft (69 hm 3

) a year. Storage,
therefore, is not changing. The total amount of water in storage in the ground-water reservoir is about 12 million
acre-ft (14,800 hm 3

). A 1-ft (0.3-m) average change of water level over the valley from that of spring 1974 would
result in a change in storage of about 29,000 acre-ft (36 hm 3

). The amount of change in storage per foot of change
in water level decreases to 15,000 acre-ft (18 hm 3 ) with the depth to water 100 ft (30 m) lower.

Ground-water storage has not been reduced by withdrawals from wells because withdrawals have been restored
by recharge. Appreciable changes in storage will not occur until the rejected recharge and natural discharge are
greatly reduced because all large-yielding wells are in or near areas where these are occurring. Discharging wells at
more distant points from areas of recharge, however, may cause some reduction in storage.

The concentration of dissolved solids in most of the water in the valley is well within the U.S. Public Health
Service (1962) recommended maximum limit for drinking water. In the ground-water reservoir the limit is exceeded

only in the southwestern part of the valley and elsewhere in small local areas. In surface streams the limit is ex­
ceeded usually during periods of low flow in the Beaver River.

According to the U.S. Salinity Laboratory Staff (1954) classification, surface water ranges from low-sodium
and low-salinity hazard classes near canyon mouths to low-sodium and high-salinity hazard class at Beaver River near
Adamsville. The quality of most of the ground water is in the low-sodium and medium-salinity hazard class.
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Table 11.-Records of selected wells

Location: See page 2 for explanation of numbering system.
Use of water: C, cOiTlJlercial; H, domestic; I, irrigation; N, industrial; P, public supply; R, recreation or public supply at campground; 5, stock; U. unused.
Well depth: From land surface. Code following depth: 1. depth measured by U.S. Geological Survey; 3, reported by other source.
Caaing depth: Depth to top of screen or first perforation. Well may have open hole, screen, perforations, or blank casIng to grester depth.
Altitude of land-surface datum: Above mean sea level. Code following altitude: O. 1, 2. instrument level more accurate than 1 foot; 3. 4, 5, interpolated from topographic

maps, accurate to 5, 10, 20 feet, respectively.
Water level: Below or above(+) land· surface datum at well; F, flows but head not measured. Code following water level: A. measured. accurate to within 1 foot; B, measured,

less accurate than 1 foot; D. reported by well driller; I. measured with manometer.
Drawdown: Code following drawdown applies to both yield and drawdown: O. measured. accurate to within 1 foot; I, measured, leas accul'ate than 1 foot; 2, measured with air
line; 3 reported by well driller; 5, estimated.

Other data available~ C, chemical analysis in table 14; H. hydrograph in figure 8 or 9; L, log in table 17; W, water· level measurements in table 13.
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Table 12.-Records of selected springs

Location: See page 2 for explanation of numbering system.
Use of water: I, irrigation; R, recreation or public supply at campground; S, stock.
Altit'lde of land-surface datum: Above mean sea level. Code following altitude: 0, instrument level,

more accurate than 1 foot; 3, 4, 5, interpolated from topographic maps, accurate to 5, 10, 20 feet,
respectively.

Other data available: C, chemical analysis in table 14.

Altitude
of land-

Use surface Temper- Other
of datum Yield ature data

Location Owner or name water (ft) (gal/min) (OC) available

(C-28-7) 19bda-Sl North Divide Co. S 5,930 4 1 13.0
28cca-Sl Nellie Spring I 6,030 5 5 11.0

In 29bcc-Sl Phillip Spring S 6,015 5 120 11.0
~

(C- 29-7) 4dbb-Sl Harris Bros. I 6,030 4 .4 17.0
4dbb-S2 do. I 6,030 4 .7 17.0

4dbc-Sl do. I 6,030 4 .5 21.0
4ddb-Sl Lavar Gale I 6,030 4
13ccc-Sl Smith Spring I 6,050 4 180 19.5
19bcb-Sl Morgan & Carter I 5,768 4 50 15.0
20aab-Sl -- I 5,840 3 400 11.0

2lcad-Sl Utah Div. Parks &
Recreation R 5,830 5 -- U.S C

2lcdb-Sl do. R 5,830 5 -- 14.0 C
28a-S -- I 5,860 5 -- -- C
28dcd-Sl Danny Spring I 5,850 5 10
32aac-Sl Hofhein Spring S 5,797 4 15 12.0

32abd-Sl Susi Spring S 5,797 4 6 13.0
33aba-Sl -- S 5,861 0 -- 10.0



Table 13.-Water levels in selected observation wells
[Measurements by U.S. Geological Survey unless indicated otherwise]

See page 2 for explanation of numbering system.
Altitude of land-surface datum (LSD) given in feet above mean sea level (MSL).
Water levels are given in feet above(+) or below land-surface datum.
Explanation of symbols appearing after measurements - A, well being pumped; B, well pumped recently; C, nearby well being

pumped; E, estimated; G, measurement by another agency; H, tape measurement.

NUMBER (C-~7- 7133HAu- 1. STATE APPLICATIONS 2~00~ AND 301~9. Ab~

~OYLt. DkILLEU IRRIbATION WATER-TAdLE WELL IN ALLUvIuM, DIAM 10 IN (~1 C~), uEPTH 320 ff I~A ~),

~AStU TO 320 fT (9~ Ml, PERfORATED UN~NOWN OISTANC~ ~EluW 60 fT (ltl M). MP TOP Of CASINb, 0.50 Fl
(u.2 ~) ABOvE LSD. wATER LEvEL HE LOW LSD.
LSD 6190 FT A~OVE MSL.
HIbhEST WATEQ LEVEL 77.00 rlELOw LSD, DEC. 6, 1952,
LUWtsT WATER lEvEL 91.~0 dELO., LSD, MAR. '11:1, 1957.
ktCORDS AvAILAblE: 1~52-59, 1975-76.

DATE
WA Tt::R
LEvEL DATE

WATER
LEVEL DATE

wATER
LEvEL OA TE

wA Tt::R
LEVEL

----------------------------------------------------------------------------------------------------
DEC. b, 1952 77.006 NOli. 29, 1955 89.5:' DEC. ~, 1957 88.63 AtJR. 4, 19:'~ 90.70
APR. b, 1953 81.92 MAR. 22, 1956 90.1:' MAk. 21, 1958 88.62 JUNE ~, 197:. ~7.95

~A .... 2;:. 1954 8S.0t! uEC. S 91.00 OCT. 13 90.01 OCT. 2 90.~5

MAR. 15, 195:1 8~.28 MAR. 18, 19:.7 91.tlO DEC. 8 90.10 MAR. 4, 1'170 89.~tlB

----------------------------------------------------------------------------------------------------
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Table 13.-Water levels in selected observation wells-Continued

NUMB~R (C-29-1)218AA-l. STATE AP~LICATION el111. F. D. SMITH. urlILLEU
IHRIbATION WATtH-TABLE WELL IN ALLUVIuM, DIAM 12 TO 6 IN (30 TO 15 CM), DEPTH 415 FT (leo M). CA~EU

TO 3~u FT (116 1'1). M~ TOP UF CASING, 0.20 FT (0.06 1'1). ABOVE LSD. WATER LEVEL bELOw L~U.

LSD 5665.15 FT ABOVE MSL.
NIGHtST wATER LEVEL 0.05 BELOW LSD. JUNE 2~. 1~3~,

LOwtST WATER LtVEL 29.11 BELOw LSD, MAR. 2~, 1960.
HECORDS AVAJLA~LE: 1~35-16.

----------------------------------------------------------------------------------------------------
DATE

wATI::R
L~VEL DATE

WATER
LEVEL DATE

wATER
LEIIEL DATE

wATt ..
LtVI::L

----------------------------------------------------------------------------------------------------
::>I:Y.
OC T.
NOli.
FE8.
APtI.
JUNE
JULY
SEP.
NOli.
UEC.
FE~.

FE8.
MAti.
APR.
APR.
IiPH.
MAY
JUNE
AUb.
AUG.
::>EP.
OCT.
DEC.
fEtl.
"'Ari.
/lPR.
JUNE
JUNt
AUG.
Sty.
OCT.
OE.C.
JAN.
FtH.
"AH.
MAY
JUNE
JULY
IIUG.
UCT.
DEC.
FE".
A~R.

JUNE
JULY
AUG.
St.P •
DEC.
JULY
SEP.
NOV.
!"AR.
JULY
UtC.
MAH.
DEC.
"AH.
DEC.

18,
IS
24
4,

15
14
30
22
14
14

1 ,
10
12

1
1

<'6
1~

e5
6

21
2<;
21

2
1 7,

7
21
20
29

1
3

21
16
25,
23
31

4
15
III
12
24
1~

~,

II
6

1'.1
1

12
10
14,
22
211
13,
22

7
9,
4

11,
6

1935

193b

1937

1938

1939

1940

1941

194<:

1943

1944

14.55
17 oi 7
22.1'+
25.64
20.41

0.53
u.3~

4.55
14.57
1':1.50
23.35
23.60
22.12
18.55
11.02
13.bt,

1.96
0.40
1.53
b.33

11.4'+
13.b4
19.58
22.65
24.4<J
17.65
0.28
0.05
1.45
7.99

15010
20.89
23.65
24.38
22.62
13.60

1l.96
13.67
15.97
19.34
23.30
23.41
22.04

1.57
5.81

10.36
13.b2
21.bO

0.01
5.92

16.25
22.96

0.93
20.65
21.09
22.31
24.08
1':1.35

MAR.
DEC.
MAR.
DEC.
MAR.
SEP.
UEC.
MAR.
JULY
AUG.
SEP.
OCT.
NOli.
UEC.
fE8.
MAR.
APR.
MAY
JULY
JULY
SEP.
UEC.
MAk.
JJNI::
AUG.
AUG.
SEP.
DEC.
MAR.
MAY
JUNI::
JULY
JULY
AUG.
UCT.
DEC.
MAR.
MAY
JUNE
AUG.
SlOP.
NOli.
DEC.
MAR.
APR.
MAY
uEC.
MAR.
JUNE
JULY
MAR.
SEP.
NOli.
MAR.
DEC.
MAR.
DEC.

2!l. 1 '.145
12
1'+, 1~,+6

':I

19. 1947
10

5
':I. 1948

13
25
25
25
26

2
25, 19.. 9
31
18

1
21
31

7
6

21. 1<J50
19

3
12
25

5
19, 1<J51
11

5
6

11
21
HI

4
31, 19",2
23
24

1
10
10

2
11, 1953
10
13

d
22. 1954

!l
29
I",. 19~",

2
29
22, 19~0

S
18, 1957

9

21.41
20.13

. 22.91
21.02
22.30

7.20
1!l.57
17.82
1.15
9.11

1",.73
lb.93
20.711
21.1'+
23.88
21.85
20.80
11.47
3.15
2.dU
7.30

20.29
22.~6

9.01
14.32
16.17
19.!lb
24.19
25.130
15.!l0
11.12
9.50
9.6b

14.40
19.~4

2'+.94
2~.17

3.20
0.01l
0.811
6.31

Ib.41
20.99
2~.07

20.90
13.80
25.51
26.16

!l.90
15.931:3
26.43
10.80
25.17
2b.4U
21.22
26.:.~

21.10

MA ....
OCT.
OEC.
APt<.
ocr.
LlEC.
MAt<.
MAY
JUNt.
JULY
AUG.
SEP.
OCT.
JA"'.
MAH.
MAY
JUNE
AUG.
SE-P.
OCT.
APH.
MAY
OCT.
MAR.
OCT.
MAH.
OCT.
MAR.
NOli.
MAR.
AUG.
FEB.
AUG.
FEH.
SE",
MAH.
OCT.
MAti.
SEP.
MAR.
OC1.
MAR.
OCT.
MAR.
JUtllt
JUtIIE
JULY
JULY
JULY
AUG.
AUG.
SEt'.
SEP.
SEP.
OCT.
NOli.
NO~.

21. 195!l
13

8
... 1959

31
2ll
29, 1960
Ie
20
15

2
10
20

3, 1961
14

2
':I

10
11

5
2. 1902
7

16
20, 1963
11
25. 1964
2d
13, 1965

3
Ie, 1966
29
e!l. 1961
28
27, 19M!
25
13, 1~69

1
4, 1910

211
Ib, 1911

II
b, 1912
2
6, 1913
5

12
10
1!l
26

1
8
4

12
21

2
:.

13

25.2'+
13.39
21.29
24.21
23.65
28.26
29.71
Ib.!l9
12.92
Ib.65
19.46
21.1,+
23.75
29.12
21.41
18.07
l3.d6
21.09
21.~3

21.97
26.54
11.!l0
111.91
24.65
21.87
29.24
20.!l8
27.02
Ib.48
2b.36
20.2l'l
24.10

!l.211
23.65
11.35
24.S!l
10.12
<'3.75
13.55
25.50
15.29
2!l.60
23.12
27.99

3.03
2.39
1.62
0.10
1.20
1.64
1.90
b.92
1l.7':J

10.60
12.39
10.611
18.34

NOli •
DEC.
JAN.
FEH.
FEb.
MAR.
MAR.
MAR.
APR.
A.,R.
APR.
APR.
AP~.

MAY
MAY
JUNE
JUNE
JUNE
JULY
JULY
JULY
AUG.
AUG.
AUG.
::tEP.
OCT.
tIIOV.
Dt:C.
JA"'.
FEb.
MAk.
MAR.
APR.
APH.
APR.
APR.
APR.
MAY
MAY
MAY
MAY
MAY
MAY
MAY
JUNE
JUNE
JUNE
JUNI::
JuLY
JULY
JULY
JULY
JULY
AUG.
AUG.
OCT.
MAR.

20.
17
14,

6
20

2
25
28

4
I",
19
22
27

3
20
10
24
2tl
10
23
2!l

5
1~

21
23

2
12
10
1,
5
4

17
/j
9

10
14
Hi

')

9
13
14
15
1'1
23

2
6

23
26

3
7

14
21
2!l

4

13
1
2,

1973

1916

1~.l)0

2'+.b9
2b ... l
25.40
25.6,+
2':>.97
28.3u
26.3':>
24.1"
19.15
17.~2

16.01
14.:'6
12.21
8.3b
4.52
3.30
4.00
6.1e
!l.20
9.3d

10.42
13.,+d
14.15
111.09
20.37
22.11
25.00
26.52
<'7.33
e7.73
C7 .9':>
25.711
24.7/j
25.:'2
24.36
23.74
20.48
19.15
Id.Ob
11.11b
17.61:1
15.33
13.3':>
10.92
9.32
4.17
4.27
4.11>
7.",1
3.24
3.,+2
3.50
3.!l!l
5.,+7

13.72
27.4U

_.. _-------------------------------------------------------------------------------------------------
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Table 13.-Water levels in selected observation wells-Continued

NUM~ER (C-2B- 7)lS~~A- 1. STATE APPLICATION 25067.
ukILLtD UNUSiu iRRIGATION wATER-TABL~ wELL IN ALLU~IU~. DIAM 14 IN (36 CMI. DEPTH
PtRFORATED UNKNC~N DISTANCE BELOw 100 FT (30 MI. MP lU~ OF CASING. 1.00 FT (0.30
~ELL SILTED; MEASUREMENTS DISCONTINUED. wATEK LE~EL U~Luw LSD.
LSO 6£74.90 FT ABOVE MSL.
HIGHEST wATER LEVEL dO.48 bELOw LSD. NOV. 3. 1965.
LOWtST wATER L~vEL 101.04 ~ELUw LSD. OCT. 2~. 1964.
RECORDS A~AILA~LE: 1'159-68.

S. k. tHcAUSHAw.
4'i2 FT (i~0 MI.
MI A~OVi: LSD.

----------------------------------------------------------------------------------------------------
wAlEk wATER WATER wATER

DATE LE~EL DATt LE~£L DATE LEVEL DATE LE~EL

----------------------------------------------------------------------------------------------------
OCT. 31. 195 .. '10.15 SEP. 10. 1'160 '10.7 .. APR. 4. 1962 'i5.8Y ;~U~ • 3. 1965 00.48
~AR. 29. 19~O 92.76 OCT. 21 . 90. 7b MAk. 20. 1963 97.41 MAR. 12. l'i66 93.22
MAY 12 1:1'1.82 JAN. 3. 1961 92.4-1 MAR. 2~. 1'-16" 100.1" FEB. 27. l'i67 94.90
JUNt 20 88.9~ MAk. 14 94.20 OCT. 28 101.04 Htl. 20. IYbb 'i3.00
AUG. £: BY.O .. MAY 2 "2.7~ MAR. 13. 1965 98.53

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

NUMdER (C-28- 7)15~BA- 2. STATE APPLICATION 25067. S. R. ~RADSHAw.

DRILLtD IRRIGATION w~TER-TA~LE wELL IN ALLUVIUM. DIAM 1 .. IN (36 CMI. DEPTH 9d4 FT (300 M). MP dOT­
0~ OF HOLE IN CASING. 1.20 FT (v.37 M) AtlOVE LSD. wATE" LEVEL BELOw LSD.
LSD 6271.80 FT ~BOVE MSL.
HIGHEST wATER LtVEL 136.97 tlELOW LSD. MAR. 27. 1974.
LOWESl wATtR L~VtL 152.05 ~ELOw LSD. MAR. 4. 197b.
RtCOkUS A~AILA~LE: 1973-76.

DATE
wATER
LEVEL DATE

WATER
LEVEL DATE

WATER
LEVEL DATE

WATER
LEVEL

SEP. 11. 1973
MAR. 27. 1974

149.05
136.97

JULY 11. 1974
MAR. 5. 1975

IB9. A APR. 8. 1975
149.57

14B.46 MAR. 4. 1976

NUMBER (C-28- 7116DCA- 2. STATE APPLICATION 19931. A-24~8. LA~EL Bk­
AUSHAW. DRILLtu IRRIGATION wATER-TA~LE WELL IN ALLU~Iu~. DIAM 14 IN (36 CM). DEPTH 300 FT (91 MI.
PERFORATtD UNKNCWN DISTANCE BELOw 50 FT (15 M). ~P TO~ OF CASING. 1.00 FT (0.30 I'll ABOVE LSO.
wATER LEVEL HEL~w LSD.
LSD b19b.12 fT ABOVE MSL.
HIGHEST WATER LtVEL 36.45 BELOw LSD. AUG. 5. 1974.
LOWtST WATER LtvEL 42.29 BELOw LSD. MAR. 5. 1975.
Rf.CURDS A~AILA~LE: 1973-7S.----------------------------------------------------------------------------------------------------

GATE
Wl>/ER
LEvEL DATE

WATER
LEvEL DATE

wATER
LE~EL DATE

WATEk
LEVEL

----------------------------------------------------------------------------------------------------
::>EI-'. n. 1973
MAR. 27. 1974

~~.71A APR. 17. 1974
33.1:l7 APR. 3U

34.00 JULY 11. 1~74

70.93A AUG. 5
69.85A MAR. 5. 1975
36.45

NUMBER (C-28- 7)1'idD~- 1. STATE APPLICATION NUMBER 27119. NURTH DI­
~IDE ~RAlING CO. DRILLED STOCK wATER-TABLE wELL IN ALL~vIuM. DIAM 6 IN (IS eM). DEPTH 207 FT (63 I'll
I-'tRFORATED UNKNOwN DISTANCE dtLOW 90 FT (27 MI. MP TOP OF CASING. 1.00 FT (0.30 I'll ABOVE LSO. WAT­
ER Li:VEL BELOW LSD.
LSD 5975.~0 FT ABOVE MSL.
HIGHEST wATER LEVEL 45.35 BELOw LSD. MAR. 27. 1974.
LOwEST wATER LEVEL 47.70 BELOw LSD. APR. 7. 1962.
RECORDS A~AILAdLE: 1962, 1973-76.
-------------------------------------------------------------------------~--------------------------

DATE
WATER
LEVEL DATE

iIIATER
LEVEL DATE

WATER
LE~EL DATE

wATER
LEVEL

----------------------------------------------------------------------------------------------------
APR. 7. 1962 47.70 JUNE 12. 1,,74 45.50 OCT. 2. 1974 45.85 MAY 7. 197~ 45.57
JUNE 13, 1973 45.14 JULY 10 45.4~ NOV. 12 4!).86 JUNE 5 45.5b
,.., t'- R. 27. J.914 45.35 JULY 23 4b.0':i DEC. Y 45.77 JUNE 25 45.66
APR. 17 45.49 AUG. 2 45.t>9 MAR. 5. 1975 45.58 OCT. 2 ..5.91
APR. 30 45.51 AUG. 20 45.77 APti. d 45.~9 MAR. 4, 1976 45.49
MA I· ,-:, 4~).4~ SEP. 24 4S.B4

----------------------------------------------------------------------------------------------------
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(e-2~- 7)21DAA- 1. EARL F. ~ALDWIN. DUG UNUSED UOMtSTIC wATEH­
(9 ~). UNCASEO. M~ rop OF WOODEN wELL CU~ER. AT LSD. wELL DE­

wATER LEVEL ~ELOw ~SD.

Table 13.-Water levels in selected observation wells-Continued

NUMBER
rA~Lt wELL IN ALLU~lUM. DEPTH 30FT
STROYtUI ~EASUHtMENTS DISCONTINUED.
L~U b149.30 FT ABO~E MSL.
MI~MtST WATER LtVEL 6.75 8ELUw LSD. JUNE 24. 19S2.
LOwtST WATER Lt~EL 27.97 ~ELOW LSD. APR. 27. 1939.
HtCOR~S A~AiLA~LE: 1935-56.
----------------------------------------------------------------------------------------------------

L)ATE
WATER
LE~EL DATE

wATER
U:.VEL DA TE.

WA fER
Lt~EL DATE

wAft:"
LEVEL

----------------------------------------------------------------------------------------------------
SEPt
OCT.
NOV.
FEb.
APR.
JUNE
JULY
SEPt
NO~.

FEt<.
APR.
MAY
AUG.
OCT.
1'101/.

VEC.
FEfl.
jlPR.
JU"t
SEPt
OCT.

Ill. 193'::l
16
24

4. 1936
15
14
30
21
14
11. 1937

7
18

3
3
S
2

17. 193d
21
30

3
27

2~.03

2s.16
2";.5'1
25.91
25.90
16.00
19.27
22.50
23.tlO
24.65
21.10

7.12
16.70
22.24
22.4U
21.95
2S.42
23.10
13.60
21.21
24.44

UEC. 16.
JAN. 2':>.
fEb. 23
APR. 1
APR. 27
JUNt 1~

JuL Y 18
AUG. 12
OCT. 2S
DEC. 18
fEb. 9.
APR. 8
APR. 29
JUNI: 6
AUG. 7
SEPt ..
DEC. 10
MAR. 2':>.
APR. 29
JUL Y 14

1938
193<,1

1940

24.73
6.65

.26.15
26.22
27.97
26.75
26.48
26.63
26.61
26.6S
25.7'J
25.75
23.92
Ib.44
20.S3
23.3S
22.53
12.21
15.15
12.33

SEPt
NO~.

MAR.
JULY
DEC.
MAR.
DEC.
MAR.
DEC.
MAR.
DEC.
MAR.
DEC.
MAR.
DEC.
MAR.
JULY
DEC.
MAk.
JULY

22.
2'J
13.
22

3
'1.
4

11 •
b

29.
14
14.

8
19.

S
9.

12
2

30.
21

1941

1942

1943

1944

1945

1946

1947

1948

1949

16.63
14.49
19.29
Ih.14
19.83
21.38
24.49
11 .21
17.36
8.82

17.33
21.00
12.92
21.;>5
14.55
22.59
16.43
19.70
23.48
17.90

5E P. 7.
Dt.C. 6
MAR. 21.
StP. 29
DEC. 5
MAR. 19.
JUNE 7
OCT. 11:1
Ot.C. 5
MAK. 31.
JUNE 24
AUG. 1
DLC. 2
MAR. 11.
DEC. 4
MAR. 22.
JUL Y 16
MAk. 15.
NO~. 29
MAR. 22.

1'J50

1'J5~

1'J56

19.30
18.47
19.82
19.'12
18.19
21.d9
21.6u
24.80
2S.25
25.21

6.7.,
9.'J0

18.36
20.25
24.49
23.48
20.00
25.2u
25.00
230tlO

(C-28- 7121DDA- 1. STATE APPLICATION 27279. H. L. bkAuSHAw.
IN ALLU~IUM. OIAM 1, IN (30 CM), DEPTH 232FT (71 MI. PERFuRATEU

MP TOP 01' CASINli. 1.00 FT (0.30 M) Al:lO~E LSD. wATER LE~t.L dt.-

-----------------------------------------------------------------------------------------.----------
NUMBER

ut<ILLfO IRRIGATI0~ w~TER-TA8LE WELL
UNKNDw DISTANCE i:lELOw 70FT (21 MI.
I..OW LSD.
LSD 6119.78 FT ABOvE MSL.
HIGHtST WATE~ Ltl/EL 15.67 HELOw LSD. JULY 31. 1973.
LOWt~T ~ATER Ltl/EL 55.00 tlELOW LSD, JULY 15. 1960.
RECOkuS A~AILAbI..E: 1'J59-76.

DATE
wATEt<
LE~EL DATE

wATEK
LtVEL DATE

WATER
LE~EL DArt

IOATER
LEVU

-----------------------------------------------------------------------------------.-----.----------

4. 197b

4

5.
~

17
d

10
14
18

7
14
19
23

5
25

3
7

14
21
28

OCT. 31.
Ot<,. 28
"'A". 2'..
-.lUNE 20
JULY 15
AUb. <:
~£P. 10
OCT. c'l
JAN. 3.
MAR. 14
"'AY 2
UCT. 5
APR. 4.
OCT. 16
~AR. 20.
OLT. 11
MAR. 25.
OCT. 2l:l
I"A". 13.
~Ov. 3
MAR. 12.
AUb. 2'J
FEd. 2'(.

196tJ

1961

19b3

1964

19b5

196b

1467

2'1.32
29.70
30.57
37.30
55.00
39.75
32.1<,1
31.d2
32.22
32.65
34.45
34.38
34.40
31.03
31.67
33.68
34.65
32.76
33.39
26.81
2d.04
28.81
30.72

AUG.
t't:13.
SEPt
MAR.
MAk.
MAR.
OCT.
MAR.
OCT.
MAR.
JUNE
JUNE
JULY
JULY
JULY
-.lULY
AUG.
AUG.
SEPt
SlOP.
SEPt
SEPt

28.
28.
2S
12.
4.

16.
tI
6.
2
6.
:;

12
10
19
26
31

4
9
4

11
18
27

1967
1<,168

1'169
1970
1971

1972

1973

26.'1b
27.S9
18.94
22.92
19.46
21.82
20.77
23.45
31.tl9
27.31
19.41
19.21
17.33
16.68
16.07
15.67
15.93
15.75
Ib.2b
1h.51
16.77
Ib.9'J
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OCT.
NO~.

NOI/.
NO~.

DEC.
JAN.
FEI::l.
MAK.
MAk.
APR.
APR.
APR.
APR.
MAY
JU~E.

JUNt.
AUG.
SEPt
OCT.
NO~.

DEC.
JAN.

2..,
13
20
17
1".
19

C
27

3
15
22
27
22
11
24

5
c5

2
12

9
7.

1973

1974

1975

17.04
17.11
17.23
17.38
18017
17.66
Hj.1t>
19.62
19.02
19.22
18.57
19.20
18.81
17.69
16.95
18.24
18.54
18.80
18.95
19.68
20.64
21.47

Fi:i:l.
MAR.
MAR.
APR.
APR.
APR.
APR.
MAY
MAY
MAY
MAY
Jui'lE
JUNE.
JULY
JULY
JULY
JULY
JULY
AUG.
AUb. 13
OCT. 1
MAR.

1'J7~ 22.11
22.61
22.'J3
23.22
23.3S
23.34
23.03
23.5'J
23.62
23.01
22.58
21.70
19.35
19.56
19.43
19.24
18.87
Itl.bO
19.10
23.49
Itl.90
21.9U



Table 13.-Water levels in selected observation wells-Continued

NUMBER (C-28- 7127CCA- 1. STATE APPLICATION 40336. D.~. ~ENT.

URILL~D DOHESTIC WAT~R-TAijLE wELL IN ALLUVIUM. DIAH 6 I~ 115 CMI, DEPTH 362 FT (110 MI, CA~ED TO 3b~

FT 1110 HI. PERFORATED 240-362 FT (73-110 HI. HP TOP Of CASING, 0.30 FT (0.09 HI A80V~ LSD. WATEk
LEVfL BELOW LSD.
LSD b169.02 FT ABOVE HSL.
HIGHEST wATER L~VEL 18.75 ijELOw LSD, SEPt 4. 1913,
LOwEST WATER LEVEL 83.95 BELOW LSD, HAY 1, 1975.
~~CORCS AVAILAdLE: 1~73-16.

----------------------------------------------------------------------------------------------------
CATE

WATER
LI:.VEL DATE

WATER
LEVEL DATE

WATER
LEvEL OAT~

.A Tt:t<
Lt.vEL

----------------------------------------------------------------------------------------------------
SEPt 4, 1913 18.15 JULY 10, 1914 1:10.34 OCT. 2, I 1H4 1:10.30 o'4AY 7. 1~1~ 83.9~

MAR. 27, 1974 1:11.41 JULY 23 80.54 NOV. 12 80.90 JUNE 5 1$3.30
APR. 17 81.42 AUG. 5 80.IHl DEC. 9 1$1.36 JUNE 25 82.lJ
MAY 2 81.33 AUG. 20 81.25 MAR. 5. 1975 82.83 OCT. 2 7'1.40
MAY 21 81.01 SEPt 25 80.24 APH. 1:1 83.43 MAR. 4. 1~7b 81.98
JUNE 12 7~.43

NUHBER lC-28- 7131AOA- 1. STATE APPLICATION 16098. ijISHOP Bt<OS.
URILLED UNUSED STOCK wATER-TAdLE WELL IN ALLUVIUH, DIAM 4 IN (10 CHI, DEPTH 111FT (34 I'll, CASED TU
10d FT (33 I'll, PERFOkATEO 45-108 FT (14-33 MI. MPTOP uF CASING. 0.80 FT (0.24 ~I ABOVE LSu. WATER
LEVEL BELOW LSD.
LSD 5945 FT AdOVE MSL.
HIGHEST WATER LEVEL 8.44 8ELOW LSD, MAR. 27. 1~74,

LOWEST WATER L~VEL 17.19 tlELOW LSD, OCT. 2, 1975.
RECORDS AVAILAtlLE: 1973-7b.

WATER WATER wATER wATER
DATE LEVEL DATE LEVEL DATE LEVEL DATE LEVEL

----------------------------------------------------------------------------------------------------
AUG. 6, 1913 13.68 JULY 10, 1974 12.53 OCT. 2, 1974 16.75 MAY 1, 1<;15 9.54
MAR. 27, 1974 8.44 JULY 23 13.33 NOV. 12 16.811 JUNE 5 ~.~7

APR. 11 B.66 AUG. 2 13.'11 DEC. 'i 15.22 JUNE 25 11.u1
MAY 1 8.91 AUG. 20 14.96 MAR. 5, 1915 11.56 OCT. 2 17019
MAY 22 'i.69 Sl::P. 25 Ib.55 APt'. 8 9.97 MAR. 4, 1~76 13.70
JUNE 12 10.61

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

NUM8ER (C-29- 71 3ABC- 1. RONALD BRADSHAw. DRILLED STOCK wATER-TA8LE
.~LL IN ALLUVIUM, DIAM 0 IN 115 CMI, DEPTH 216 FT (66 I'll. HP BOTTOM OF HOLE IN CASING, u.50 FT
(0.15 MI ABOVE LSD. wATER L~VEL BELOw LSD.
LSD 6137.49 FT A~OVI:. MSL.
HIGHEST WATER LEVEL 36.77 BELOW LSD, AUG. I, 1973,
LOWEST WATER Ll:.vEL 88.74 BELOw LSD, MAR. 4, 1976.
RECORDS AVAILA~LE: 1~73-76.

WATER wATER wATER wATI:.R
DATE LEvEL DATE LEVEL DATE. LI::VEL DATE LtV~L

----------------------------------------------------------------------------------------------------
AUG. 1, 1913 36.71 JULY 30. 1914 41.33 MAI~. ~, 1975 80.49 JUNE 26, 1~7::> 40.45
MAR. 27. 1974 43.52 AUG. 6 4'i.73 At>k. II 4q.2~ JULY 3 311.bO
APR. 11 41.111 AUG. 1'i 52.b2 APR. 9 49.0b JULY 14 39.00
APR. 22 41.35 SEPt 25 58.2~ MAY 6 47.50 JULY 21 31:1.11B
APR. 30 42.32 OCT. e 513.83 MAY 13 41.37 JuLY 28 3~.7b

MAY 21 44.29 NOV. 12 60037 JUNt. 2 .. 4./)2 AUIi. 4 42.50
.JUNE 11 42.1d DEC • 9 65.53 JUNE. 6 43.97 OCT. 2 5S.70
.JULY 10 42.69 .JAN. 7. 1975 72.6tl JUN~ 23 40.31> MAR. 4 • 197b 118.14
.JULY 23 44.77 FEEl. 5 76.47

----------------------------------------------------------------------------------------------------
NUMBER (C-29- 71 3CAB- 1. STATE APPLICATION 26234, A-4620. t<uNALD

~RAUSAW. DRILL~D IRRIGATION WATER-TABLE wELL IN ALLuVl~M, DIAH 14 IN (3b MI, DEPTH 1.00u fT 130~ HI
CASED TO 900 fT (214 MI. PERFORATED 300-900 FT (91-214 ~I. MP BOTTOM OF ~OLE IN SOUTH SlOE. uf CAS­
I~6, 1.00 FT 10.30 I'll A80V!:: LSD. WATER LEVEL BELOw LSu.
LSD 6utl6.36 FT ABOV~ MSL.
HI6NEST WATER LEVEL 19.67 HELOw LSD, JULY 30. 1913.
LOWEST WATER L~vEL 47 ... 2 dELOw LSD. JUNE 5, 1975.
RECORDS AVAILAtlLE: 1~73-76.

----------------------------------------------------------------------------------------------------
DATE

ioIATER
LEVEL DATE

WATER
LEVEL DATE

",AfER
LEVEL DATl::

wATt.M
LEv!:.L

----------------------------------------------------------------------------------------------------
.JULY 26. 1973
.JULY 30
AUG. 2

20.3d
19.67

LlS.alA

MAw. 2H, l'i74
APR. 17
AUG. 5

31.2~

31.5'i
142.05A

MAk.
MAY

4. 1'H5
6

37.'17
158.47A

.JUNE
MAR.

5, 1~75
4. 197b

----------------------------------------------------------------------------------------------------
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Table 13.-Water levels in selected observation wells-Continued

NUMBER (C-2~- 11 4ACA- 1. ~TATE APPLICATION 38ij~5. L. J. dEAUMONT.
OHILLED STOCK .ATEH-TA~LE WELL IN ALLUVIUM. DIAM 6 IN (!~ CMI. DEPTH 201 FT (63 MI. MP TO~ Or CAS­
1~6. ~.OO FT (!.22 HI dELOW L&D. WATER LEVEL BELOW LSU.
L~U oU83.00 FT A80VE MSL.
HIG~E~T wATEK L~VEL d.~3 dtLOw LSD. AUG. ~. 197~.

LOWt~T WATER LEVEL 1~.45 BELOW LSO. HAY b. 1915.
HECOHCS AVAILAdLE: 1~7J-16.

----------------------------------------------------------------------------------------------------
wAIEI< wATEH wATEH wATt::R

DATE Li::vEL DATE LEVEL DATE LEvEL DATE LEVEL
-----------------------------------------------------------------------------------------.----------

/lUG. ... 1973 !0.49 DEC. 10. 1974 11.9~ JUN~ ~. 1975 11.13 JULY 2ij. 1~7::> d.Ob
AUb. 5. 197~ 12.02 JAN. 1. 1975 12.~3 JUlIi~ 25 10.16 AUG. ~ !l.~j

AUG. !., 12.25 HAH. ~ 13.10 JULY 3 9.83 AUG. l..l 9.09
~l:.P. 25 10.90 APt<. tl 13.25 JuLY I~ d.99 OCT. 2 10.44
OCT. e II .01 HAY 6 1~.~5 JULY 21 d.7tl HAH. ~. 1"'7b 12.~7

NOV. 12 11.6~

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

NUH~ER (C-2~- 7110CDri- I. &TATE APPLICATION 21278. A-~627. MONALO
dHAOS~AW. DHILLED IH~lbATION wATER-TA~LE wELL IN ALLUVIUM. DIAM 16 IN (41 CMI. DEPTH 7~0 rT (220 Ml
CASfu TO 7~0 fT 1226 MI. PEHFORATED 300-7~0 FT (ql-22~ ~I. MP BOTTO~ OF ~OLE IN PuHP CASE. 1.00 FT
(0.30 Ml AdOV~ LSD. ~ATER L~VEL BELOw LSO.
L~O bu22.~1 FT A~OVE MSL.
Hlb~~~T WATER LtVEL ~~.OO ~ELOw LSD. DEC. 1. 1~71.

LOwf~T WATER L~VEL 92.06 dELOW LSO. A~R. 8. 1975.
HECORCS AVAILA~LE: 1971. 1974-76.
----------------------------------------------------.------------------------------------.----------

CATE
wATER
LE.vEL DATE

WATEH
LEVEL DATE

IIIATER
LEVEL DATE

wATEH
LEVEL

-----------------------------------------------------------------------------------------.----------
DEC. 1. 1971
MAk. 28. 197~

~5.00G ~AR.

76.66 APH.
4. 1975
!l

MAY
JUNto

17f>.16A
16b.43A

OCT.
MAR.

2. 1\17~

4. 1976
83.10
~1.02

----------------------------------------------------------------------------------------------------
NUHBER (C-29- 7111CDA- 1. STATE APPLICATION 27001. A-5307. ~AH HUTCH­

INbS. DHILLED !RRIGATION IIIATER-TA~Ll:. wELL IN ALLUVIuM. ulAM 1~ IN (3b CMI. DEPTH bOO fT (ltl) MI.
CASt::U TO bOO fT (183 MI. PEMFORATED ijO-bOO FT (24-183 MI. MP BOTTOM OF HOLE. IN CASING. 1.00 FT
(U.30 HI ABOvE LSD. WATER LEVEL BELow LSO.
LSD bU98.33 FT ABOVE. MSL.
H16HEST wATEH L~VE.L du.6~ ~ELOw LSD. OCT. 1. 1973.
LOw~~T WATER L~vEL 109.70 dELOw LSD. OCT. 1. 197~.

RECOHes AVAILAaLE: 1"'73-1b.

DATE
wAfER
LEVEL DATE

wATEH
LEVEL llArE

WATER
LfVEL OATE

WATER
LEVEL

----------------------------------------------------.------------------------------------.----------
St::~. 2ij. 1913 84.71d APk. 16. 191~ ij9.9H A"'R. &. 1915 91.21 OCT. 1. 1~75 109.10
OCT. 1 BO.b!> OCT. 2 &9.b7 MAY b 94.2dA MAR. 4. 1~1b 91.~3

I"Ak. 21. 19H tl9.b~ MAH. 5. 1975 ~1.31 JUN~ ~ 226. A

NUHaER (C-29- 7114BAC- 1. STATE APPLICATION 27007. A-577b. ~AH HUTCH­
ING&. DRILLED ~TOCK WATl:.H-TAdLE WELL IN ALLUVIUM. DIAH b IN (15 CHI. uEPTH 201 FT (62 MI. HP TOP
Of CASING. 5.0U FT 11.~2 HI BELOw LSD. wATE.R LEVEL ~EL~w LSD.
LSD 6088.3d FT A~CVl:. MSL.
Hlb~l:.ST wATER L~VEL 59.34 ijELOw LSD. SEPt 29. 1970.
LOw~ST wATEH LtVEL 93.02 ~ELOW LSD. JUNt 5. 197~.

H£COHQS AVAILA~LE: 1~70-76.

WATEH wATEH WATER WATER
DATE U.\IEL LlATE LEVEL DATE LEVEL DATE LEVEL

-----------------------------------------------------------------------------------------.----------
SE.P. 29. 1970 59.34 SEPt 5. 1973 71.21 A"'''. 23. 19H 81.21:1 NOV. 12. 197~ 75.10
"All. 16. 1971 1b.20 SEPt 14 10.1d MAY 1 87.43C DEC. 9 74.50
HAH. 6. 197~ 7'i.20 SE.... 20 07.b3 HAY 21 90.19 JAN. 7. 1975 1~.96

MAR. b. I'H3 90.3Ud SEPt 27 b9.65 JUNI;. 11 87.50 MAR. 5 79.ij2
JUNl:. 5 8!>.72 OCT. 2 b7.75t:l JuLY 10 82.1~ A~H. !l tl2.dO
JUNE. 12 85.90 NOV. 5 btl.31 JULY 23 l:I~.lb HAY 6 87.73
JULY IU 77.81 NOV. 13 6tl.2b AUG. b 80.49 JUNE. 5 93.02
JULY 18 75.2b MAH. 2. 1974 76.57 AUG. 20 83.7~ JUNe: 23 91.72
JULY 27 14.26 HAR. 21 18.26 SEPt 25 79.~d OCT. 1 19.b7
AUu. 2 73.41 APR. ~ 19.26 OCT. 2 79.48 HAil. 4. 1~70 81.bl
AUb. ~ 10.2!> APR. I!> HO.71

-----------------------------------------------------------------------------------------.----------
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Table 13.-Water levels in selected observation wells-Continued

NUMBER (C-29- 1)14DDC- 1. STATE APPLICATION 21448. fRED ~ HARRIS.
UkILLtD UNUSED wATER-TABLE wELL IN ALLUVIUM. DIAM 12 IN (30 CM). DEPTH 125 fT (38 MI. PEHfOHATED ~2­

1Z0 fT (10-31 MI. MP TOP Of CASING. 1.00 fT (0.30 MI A~OVE LSD. wATEk LEVEL BELOw LSD.
LSD b042.~5 fT ABOVE MSL.
HIGHl5T wATER LEVEL 13.41 BELOw LSD. JUNE 23. 1915.
LUwEST WATER LEVEL 51.42 BELOw LSD. MAR. 2~. 1964.
ktCORUS AVAILAbLE: 1959-16.
----------------------------------------------------------------------------------------------------

DATE
IIIIATEH
LEvEL DATE

wATER
LEVEL DATE

wATER
LEVEL DATE

wATtH
LEVEL

Qf!~_J!~_!222 ~~~!~ ~~f~_~§~_!222 ~2~~J _

19bO----------------------------------------------------------------------------------------------------
UAY fEB. APR. MAY JUNE ...ULY AUG. SEPT. OCT. NUV. Ute.
----------------------------------------------------------------------------------------------------
~ ·..... 39.83 n.S5 22.c:o C:'+.Zo 30.69 38.~1 42.94 43.1u 3... 70

10 ·..... ~2.80 39.59 30.53 21.99 .c~.16 31.94 39.5111 44.01 ,+2.7u 4'+.01
1!:l ·..... !:l1.19 31.91 21.16 21.9<' 20.02 33.21 38.42 44.38 41.9~ 4':>.80
20 ·..... 49.98 31.38 26.':>0 22.60H .co.18 35.13 39.8b 44.04 42.]tl 47.17
2~ ·..... 46.33 35.':> .. 24.9,+ 22.25 .c7.tl3 30.51 40.9"> '+3.32 43.0U 4tl.3f
I:.\JM ·..... '+0.33 34.10 23.04 23.01 .c".2~ 31.90 40.97 43.14 33.7b 4':1.1 t.

1961
----------------------------------------------------------------------------------------------------
~ 50.1; E ~£'. t:. 54. E ':>1. t 39.111 2,+.86 c:~.~OH 32.31 37.ib '+2.30H '+b.l0 '+~.11

lU 51. E ::>j. t ~'+. E ':>0. E 38.18 2,+.17 21:.3tl 33.13H 38.11; 43.12 46.,+-, ,+5.35
15 ':>1. E ~3. t 5,+.3 E 48. E 34.7il 2'+.0 E 21.33 34.01 38.71 43.77· '+6.5 t. '+5.30
2U 51. E ~3. E ~'+. t 46. t 32032 2,+. E 2tl.20 36.1 tl j9.0':l 44.33 ,+o.~ t '+b.71
2:i 52. E ~4. E ~3. E 4'+. E 28.59 25. E .c'>.01 36.98 '+0.40 45.27 '+6.50 48. E
tOM ':>2. E ~4. E :>2. E 41. E 26.37 25. E -'! .01 37.'71 '+1.33 45.50 46.3::> 49. E

1902
----------------------------------------------------------------------------------------------------

5 ~0.2H :'4.63 50.5~ 41.23 25.b E 21.12 1'>.':10 22.tl4 26.92
10 51.13 !:l5.05 49.20 38.6 E 23.12 20.3':> cO.65 23.17 26.90 ·..... ......
I':> 51.':18 5~.37 41.6 E 36.0 E 22.00 19.61 2U.62 23.15 21.76
20 52.68 55.55 46.0 E 33.4 E 21.65 1':1036 d.l ':> 24.38 28.15 ·.....
25 53.'+1 ':>1.95 44.4 E 30.8 E 21.61 1'>.95 21.92 2~.0 E 2~.51

t.UM 54.13 ~2.36 42./j t 2tl.2 to 21.85 19.,+5 22.00 25.88 ·.....
----------------------------------------------------------------------------------------------------

wAlEk iliATt:.R wATER wATER
DATE LEVEL DATE LtOVEL DATE LE"VEL DATE LEVt:L

----------------------------------------------------------------------------------------------------
OCT. 16. 1962 31.18 MAH. 12. 1':169 4':>.82 51:Y. 5. 1'113 23.30 AUG. b. 1'11,+ 22.,+':1
"Ak. 20. 196) 36.30 OCT. 1 24.41 SEP. 14 24.':18 AUG. 20 23.1d
\JCT. 11 37.42 MAR. 4. 1970 41.otl SEf'. 20 25.~7 St.P. 25 25.17
""A~. 25. 1904 ':>7.42 SEt'. 2~ 23.<10 SEP. 21 26.18 OCT. 2 <'6037
OCT. ZI:l 3b.69 MAk. 16. 1911 45.9':> OCT. 2 2::>.~0 NOV. 12 29.~O

MAk. 13. 190~ 50.74 OCT. 7 27.00 MAk. 2. 1~7,+ 44.91 DEC. 9 31.02
r.uv. 3 2!:>.77 MAN. o. 1~72 51.'+2 MAR. 26 47.5lJ MAH. 5. 1'17~ '+8.1J
"AR. 120 1966 46.91 OCT. 2 41.61 Af'R. 17 30.43 At"R. 8 50.15
AUG. 29 2tl.15 MAH. 6. 1973 ~1.92 AP". 27 2... 97 I~AY 6 '+1.16
ft::l:t. 21. 1961 51.4':1 JULY 10 10.,+~ MAY 21 16.91 JUNE 5 1~.05

AUG. 30 1,>.5tl JULY 27 10.25 JUNt. 11 14.72 JUNE 23 13.41
fl:.t:I. 21. 1~68 46.58 AUG. 2 10.53 JULY 10 16.12 OCT. 1 24.12
Sl:.p. <'5 25.60 AUG. 9 17.tl8 JuLY 23 18.50 MAk. 4. 1970 41:l.72

----------------------------------------------------------------------------------------------------
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Table 13.-Water levels in selected observation wells-Continued

NUMBER (C-29- l)loAAA- 1. ~TATE APPLICATIuN 21120. WILLIAM G. "ALOwIN.
uwlLLED I~RIGATION wATEH-TA~LE wELL IN ALLUVIUM. DIAM &0 IN /41 CM). DEPTh IH~ ~T (50 I'll' PERFORATEU
'+i-,+t" 4~-57, ('+-90. '16-100,109-122.12&-1310 140-1,+3, 113-117 FT (13-14, 15-17, <::3-21, 2~-30. 33­
31, 39-40, 43-'+'+. 53-54 M). MP TOP OF ~OLE IN PUMP BA5t, O.~O FT (0.1~ MI A~UVE LSD. wATtR LEVEL
dtLOw LSO.
LSD ~~e5.46 FT ABOVE MSL.
HIGhEST wATER L~VEL 17.51 BELOw LSu. JULY 26. 1'173.
LOwEST wATER LlVEL 60.13 BELOw LSD. APR. ,+, 1962.
RECORDS AVAILABLE: 1~51-16.

DATE

JUNE 5. 1951
utC. 4
"AR. 310 1'1:>2
NOV. 10
llPR. 6. 1':153
DEC. 8
MAR. 22, 1'15'+
MAR. b, 1955
,,"OV. 29
MAR. 22, 1956
uEC. 5
MAR. 18, 1957
DEC. 9
MAk. 21, 1958
OCT. 13
DEC. 8
APR. 4, 1'1~'li

OCT. 31
OI:.C. 28
MA~. 29. 1':160
MAY 12
JUNE 20
JUL Y 15
AUG. 2
5EP. 10

wATER
LEvEL

40.80
50.80
51.55
31.6'+
47.70
50.70
~::'.16

5b.33
5~.67

57.9B
51.2~

52.50
4<'.24
47.89
3,+.20
38.81
48.08
5~.67

51.31
5':1.S8
~9.38

46.119
50.52
51.53
54.5'+

OATE

OCT. 21. 1900
JAN. 3. I~bl

MAR. 1'+
MAY 2
JUNE '1
JULY 5
AUG. 10
SEP. 11
APR. 4. 1902
MAk. 20, 1903
MAR. 25. 1':164
OCT. 28
MAR. 13. 1965
NOli. 3
MAR. 12. 1966
FE8. 2H. 1901
FEI:I. 2H. 1~08
SEP. 2~

OCT. 1. 1'169
MAR. '+. 1910
MAR. 29
MAR. 10. 1971
MAR. 6, 1':112
MAR. 6. 1913
JULY 26

wATER
LEIIEL

.'j1.17
58.0'+
5'1.1d
59.88
40.35
'>0.'10
~3.02

56.'1'>
60.13
52.50
~9.60

52.02
51.11,+
39.30
4':1.HO
55.0'1
53.5'>
32.9~

31.55
47.60
35.98
'+1l.00
53.31
56.~2

11.51

OATE

JULY 30, 1913
AUG. 2
AUG. 9
SEP. 4

SEP. 11
5l:Y. IH
SEf-'. n
OCT. 2
NOli. 5
NOv. 13
NOli. 20
DEC. 17
JAN. 14, 1914
FUl. 20
MAR. 2
MAR. 27
API<. 2
API<. 15
AP... 22
APR. 27
MAY 21
JUNE 12
JULY 10
JULY 25

wATER
LEvEL

18.36
18.66
19.14
7B.63
30.35
31.89
33.46
34.13
3H.l1
38.10
38.1>2
40.Bl
45.91
45.80
45.0,+
46.61
41.12
,+B.I>O
,+H.49
,+H.22
30.06
22.119
28.51
32.20

DATE

AUG. 6, 197'+
AUG. 18
AUG. 21
SEP. 2'+
OCT. 2
NOV. 12
DEC. 10
JAN. 7. 1"7~

FEb. 5
MAR. 4
MAR. 17
APR. 8
APR. 14
APR. 18
MAY 5
MAY 23
JUNE ':>
JUNE 2':>
JULY .3
JULY 1
JULY 1'+
JLJL Y 2H
OCT. 2
MAR. 4. 1"76

wATER
LEIIEL

34.3,+
37.':>6
31.'>0
43.12
,+~.70

'+5.bti
41.'+0
,+9.20
~0.64

51.12
52.2tl
52.'18
52.~6

52.7~

52.90
50.41i
3':>.1i3
2'+.1:15
23.bO
<'2.28
21.H6
24.34
39.511
51,'14

NUMBER (C-29- 7)loD8H- 1.
wATtR-TAbLE wELL IN ALLUIIIUM. DIAM 14 IN (36 CM). DEPTH
PERFOHATED I~H-790 FI (60-243 I'll. MP BOTTOM OF HOLE IN
LSD. wATER LEvl:.L RELUW LSD.
LSD 5915 FT ABOVE MSL.
HIGHEST WATER ~tVEL 6'+.69 BELOw LSD. OCT. 2. 191,+.
lUWtST WATER LEVEL 98.50 8ELOw LSD. MAY 15. 1915.
RECORDS AVAILAbLE: 1'174-76.

NORT~wEST DITCH CO. URILLED IkRluATION
H02 FT (2'+4 MI. CASED TO 196 FT (2'+3 MI.
SOUTH SIDE OF CASiNG. 2.00 FT (0.01 M) ABOVE

UATE
WATER
LEIIEL UATE

WATER
LEVEL DATE

WATER
LEIIEL DATE

wAlEk
LEllt::L

----------------------------------------------------------------------------------------------------
AUG. 18. 197'+ 119.16A DEC. 10. 1974 65.47 APk. Ii. 1'115 10.41 JUNE 23. 1~75 18.1i4
SEP. 23 64.99 JAN. 1. 1':115 65.93 MAY I> 161.96A OCT. 1 1i6.80
OCT. 2 64.69 FE~. 5 66.':12 MAY is "8.5 8 MAR. 3. 1916 80.37
NOV. 12 64.91 MAR. 4 68.9d

NUMbER (C-29- lI11CBA- 1. STATE APPLICATION 21365. RONALD BwADSHAw.
OHILLED IRRIGATION wATER-TABLE wELL IN ALLUVIUM. DIAM 10 IN /41 CM), DEPTH 214 FT lB4 MI, f-'EI<FORATEU
l':1-ilu FT (6-HcM). MP dOTTOM OF HOLE IN CASING. 1.00 fl (0.30 I'll ABovE LSD. wATEk lEVEL bELUw LSD.
_SO 5840 FT AbOVE MSL.
HIGHEST wATER LI:.VEL 17.30 8ELOw LSD. OCT. 13. 195B.
lOwEST wATER LEVEL 34.2H BELOw LSD. MAR. '+. 197~.

RtCOHCS AvAILAblE: 1'151. 1955-01. 1974-75,

DATE
_ATER
LEvEL DATE

wATER
LEIIEL DATE

wATER
LEvEL DATE

wATER
LEvEL

-~._--_ .._.._------------------------------------------------------------------------------------------
JULY 11. 1951 17.40 MAR. 19. 1958 21.,+9 DEC. 2d, 1959 30.30 MAR. 14. 191>1 34.20
AUG. 22 b',' • A OCT. 13 11.30 MAR. 2~, 1900 30.00 MAk. 2H, 191'+ 2H.04
MAR. 22. 195':> 29.35 DEC. B 19.61l OCT. 20 21.44 DEC. 10 30.30
IJE:C. 5. 19So 27.1 0 APR. 4. 1959 22.0U JAN. 3. 1961 30.25 MAR. 4, 1975 34.28
lit.C. ". 1':157 1'1.06 OCT. 31 21.82

------_ ..--------._-----------------------------------.----------------------------------------------
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Table 13.-Water levels in selected observation wells-Continued

NUM~ER (C-~~- 7)17C~A- ~. ~TATE APPLICATION 31396. LAVAR ATKIN AND LE­
LANG ~MITH. DRILLED STOCK _ATER-TABLE WELL IN ALLUVIUM' DIAM 6 IN (15 CMI, DEPTH 72 FT (2c M), PER­
fORATED UNKNUWN DISTANCE ~ELOw 40 FT (12 MI. MP TOP Of CASING, 1.00 FT (0.30 Ml A~OVE L~U. wATER
LEVEL BELOw LSu.
LSD 5840 FT A~OVE MSL.
HIGHEST WATER LEVEL 1.7h BELOw LSD, JULY 9, 1973,
LOwE~T WATER LEvEL 23.01 BELOW LSD, APR. h, 1975.
RECORDS AVAILA~LE: 1968-76.
----------------------------------------------------------------------------------------------------

DATE
WATER
LEVEL DATE

WATER
LEVEL DATE

wATER
LEVEL DATE

illiTEI'
LEVEL

----------------------------------------------------------------------------------------------------
AU(;. 19, 1908 2.71 SEP. 26, 1973 7.51 APR. 29, 1974 7.6M FEB. 5, 1~75 21.10
MAR. 13, 1969 12.47 OCT. 2 8.07 MAY 22 3.02 MAR. 5 22.10
MAR. 4, 197U 13.48 NOV. 6 10.47 JULY 10 5.17 AiJR. 8 23.01
!'IAk. 16, 1971 14.60 NOV. 13 10.7B JULY 23 6.54 MAY 7 14.0'1
MAR. 7, 1972 16.06 NOV. 20 11.38 AUb. 5 8.04 MAY 14 12.07
JULY 9, 1973 1.78 DEC. 17 12.7B AUG. 19 8.77 JUNE 2 6.22
JULY 18 2.~1 JAN. 15, 1974 15.02 SEP. 23 11.19 JUNE 23 2.0H
JULY 26 c.99 FEB. 20 15.54 OCT. 2 12.06 JuLY 3 2.9U
/lUbe 1 3.19 MAR. 2 15.90 NOV. 12 12.65 JULY 21 2.51
/lUbe 9 4.36 MAR. 28 14.47 DEC. III 16.73 JULY 28 4.05
SEP. " 6.32 APR. 16 11.92 JAIIi. 7, 197"> 19.09 I~AR. 2, 1976 20.0"
SEP. 12 6.83 APR. 22 10.66

-----------------------------------------------------------------------------------------.----------

NUM~EK (C-2~- 7)17CBA- 3. STATE APPLICATION 2136~. RONALD HRADSHA_.
U~ILLED IRRI~ATION WATER-TABLE wELL IN ALLUVIUM, DIAM 1~ IN (36 CM), DEPTH 462 FT (141 MI. PERFORAT­
to UNKNOwN DISTANCE dELOw 19~ FT (59 M). MP HOT TOM OF hOLE IN NORTH SIDE OF CASING, 1.50 fT (0.46
Ml AdOVE LSD. WAT~R LEVEL HELOW LSD.
LSD 5840 FT A~OVE MSL.
HIGHEST WATER LEVEL 24.09 BELOW LSD, JuNE 23, 197">,
LOWEST wAT~R LE~EL b6.05 HELOW LSD, JULY 30, 1974.
R~COROS AVAILA~LE: 1974-7~.

DATE

JULY 30, 19"14
SEP. 23
DEC. 10

WATER
LEvEL

66.05
63.46
34.96

DHE

MAR. 4, 1975
APR. 8

WATER
LEVEL

3b.57
36.90

DATE

MAY 7, 1975
MAY 14

WATER
LEVEL DATE

JUNE 5, 197~

JUNE 23

WATE~

LEVEL

NUMBER (C-29- 7119BCD- 1. STATE APPLICATION 211325. W. R. YARDLEY.
URILLED IRRIGATION WATER-TABLE wELL IN ALLUVIUM, DIAM, 16 IN (41 CM), DEPTH 256 FT (78 MI, PERFURAT­
Eu 20-245 FT (b-75 M). MP HUT TOM OF HOLE IN SOUTH SlOt OF CASING. 0.63 FT (0.19 M) ABUVE LSD.
wATER LEVEL BELUw LSu.
LSO ~77j FT AdOVE MSL.
HlbHEST wATER LEVEL 7.B7 d~LOW LSD. JULY 26. 1973,
LOWEST WATER LEVEL 3b.15 BELOW LSD, OCT. 5, 1961.
RECORDS AVAILAdLE: 1~"0-76.

DATE
WAfER
LE.VEL OATE

WATER
LEVEL DATE

WATER
LEVEL DATE

WATER
LEVEL

----------------------------------------------------------------------------------------------------
OEC. 13, 1950
..JUNE 5, 1951
OCT. 18
DEC. 4
MAR. 31, 1952
DEC. 2
MAR. 11, 1953
lJEC. 8
"AR. 22. 1954
MAR. 15, 19S5
NOV. 29
MAR. 22, 19':>0
lH:.C. ~

MAR. 18, 1~57

MAR. 210 1~58

OCT. 13

17.0">
77. A
21.90
17.49
18.29
9.91

16.03
19.70
18.96
19.78
20.30
20.30
19.15
20.70
10.56
1':>.84
9032

DEC. 8, 1958
APR. 4. 1~59
OCT. 31
DEC. 2B
MAR. 29, 1960
AUG. 2
SEP. 10
OCT. 20
JAN. 3, 1961
MAR. 14
AUG. 10
OCT. 5
APR. 2, 1962
OCT. 16
MAR. 20. 1903
OCT. 11

12.35
17.69
20.10
20.40
20.75
18.09
19.62
20.20
20.60
21.02
20.56
36.1">
21.13
14.24
20.213
19.26
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MAR. 25. 1964
OCT. 28
MAR. 13, 1965
NOV. 3
MAR. 12, 196b
FEB. 28, 1967
FEB. <?8, 1968
SEP. 25
MAR. 13, 1969
OCT. 1
MAR. 4, 1970
SEP. 28
MAR. 16, 1971
OCT. 8
MAR. 7, 1972
MAR. 6, 1973

21.98
18.29
21.54
8.88

20.61
21.42
18.57
8.43

17.84
B.49

11.53
9.33

18.94
11.34
20.48
21.14

JUNE 5. 1973
JUNE 12
JULY 17
JULY 26
OCT. 2
i~OV. 6
MAR. 2, 1974
MAR. 21:1
APR. 16
APR. 22
OCT. 2
Df.C. 10
MAR. 4, 197':>
APR. 8
OCT. 1
MAR. 3, 1976

10.54
8.74
8.67
7.87
9.68

11.40
19.05
19.79
19.87
19.12
12.61
18.66
21.1/j
21.42
9.54

20.20



Table 13.-Water levels in selected observation wells-Continued

NUMBER (C-29- 1)2088A- 1. ~TAT~ APPLICATION 218.,7, A-3~6b. ~. H. RO­
~tRT~ ANO OTH£k~. DHILLEO IRRIGATION WATER-TABLE wELL IN ALLUVIUM, OIAM 14 IN (36 CMI, Ut~TH 400 F'
(122 ~), CASED TO 400 FT 1122 I'll, PERFOHATEU 110-400 FT 152-122M). ~~ HOTTOM OF HOL IN tA~T ~IDt OF
CASING, 1.00 FT (0.30 Ml AdOVE LSD. .ATER LEVEL ~ELu. LSD.
LSU ~~20 FT AdUvE MSL.
HlbH~ST ••TER LtVEL 1~.1B BELO. LSU, JULY 26, 1913,
LO.tST WATER Lt~~L 32.07 8~LOW LSD, SEPt 23, 1974.
HECORCS AVAILA~LE: 1913-76.

DATE
WAlEK
LEvEL DATE

.ATEH
LEVEL llATE

WATEH
LEvEL UATE.

wATEH
L~VtL

JULY 26, 1973
.JULY 31
SE..,. 22
S~P. 23
SloP. ~6

~AK. 28, 197~

14.7B APR. 16, 1~14 11.1:16 JULY 30, 1914 90.93A APR. 8, 1~7" 1'J.7i:'
16.69 APR. 22 "11.33 SE~. 23 32.07 MAY 7 87.09A
83.21A AI'R. 29 17.03 OC T. 2 2~.61 JUNE ~ 83."lA
24.208 MAY 22 15.14 DEC. 10 19.57 OCT. 1 e:.7.3~

19.83 JUNE 13 15.20 MAR. 4, 1915 19.54 "'AR. 2, 1'J7b 11. 7'1
18.31
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1. STATE CLAIM 6919. FHED D. SMITH. DRILLED
eMI. O~PTH 415 FT (126 "'I. CASED TU 3thl FT (116
WAT~R LEVEL BELOw LSD.

Table 13.-Water levels in selected observation wells-Continued

NUM~EH (e-29- 7121~AA­

U~U~~L wATER-TAbLE w~LL IN ALLUVIUM. DIAM 12 IN (30
MI. MP TOP OF CASI"'I:i. 0.2U FT (0.00 HI AtWVE LSD.
L~U ~~05.15 FT AdOVE MSL.
HIGH£~T WATER L~VEL O.O~ ~ELOw LSD. JUNE 29. 1938.
LOw~ST WATEH L~YEL 29.71 dELOW LSD. MAH. 29. 1900.
k~COHllS AI/A'ILAdLE: 1.. 35-76.

DATE
WATER
LI:.IIEL uATI:.

wATl:.k
LEI/EL DATE

wATEk
LEI/EL DATE

wATER
LEVEL

SEP.
OCT.
"'Ov.
FEll.
APk.
JUNE
JULY
~t:P.

~Ol/.

DEC.
FEll.
Ftl:j.
MAk.
APR.
APR.
APk.
fo'AY
JUN£
AUG.
AUG.
51:. ....
ueT.
ol:.e.
FEl:l.
MAR.
APR.
JUNE
JUN~

AUG.
SI:.P.
OCT.
DEC.
JAN.
F~d.

MAR.
MAY
JUN~

JULY
AUb.
OCT.
DEC.
FI:.t;.
APk.
JUNE
JULY
AUG.
SEP.
DEC.
JULY
~I:.P.

NOV.
MAR.
JULY
DEC.
MAH.
DEC.
MAk.
DEC.

18.
IS
24
4.

15
14
30
U
1,+
1'+
1.

10
12

1
7

20
I';
~5

b
27
29
21

t!.
17.

7
~1

20
29

1
3

27
16
2!::l.
23
31

4
15
18
12
24
18

'O.
8
6

19
7

12
10
14.
22
28
13.
22

7
9.
'+

11.
6

1935

1930

1937

1938

1939

1940

1941

1942

1943

1944

14.55
17.17
22.14
2!::l.b4
20.41

u.53
0.39
4.5~

14.57
19.50
23.35
23.00
22.1~

1l:l.55
17 .02
13.66

1.96
0.40
1.53
6.33

11.44
13.64
19.58
22.65
24.4'0
17.65
0.28
0.05
1.45
7.9'0

15.10
20.89
23.65
24.38
22.02
13.60

1l.96
13.67
15.97
1... 34
23.30
23.41
22.04

1.57
5.87

10.30
13.62
21.60

0.07
5.92

16.25
22.96

0.93
20.65
21.09
22.31
24.08
19.35

MAR.
DEC.
MAk.
DEC.
MAk.
SEPt
OEC.
MAR.
JULY
AUG.
SEPt
OCT.
11401/.
DEC.
FEll.
MAR.
APR.
MAY
JULY
JULY
SEP.
DEC.
MAR.
JUNE
AUG.
AUG.
SEPt
DEC.
MAR.
MAY
JUNE
JULY
JULY
AUG.
OCT.
DEC.
MAR.
MAY
JUNE
AUG.
SEPt
NOV.
DEC.
MAR.
APR.
I'IAY
DEC.
MAR.
JUNE
JULY
MAR.
SEPt
NOV.
MAR.
DEC.
MAR.
DEC.
MAR.

21:1.
12
14.

9
19.
10

5
9.

13
25
2!::l
25
20

2
2S.
31
18

1
21
31

7
o

21.
19

3
12
25

5
19.
11

5
6

11
21
1l:!

4
3it
23
24

1
10
10

2
11 •
10
13

8
22.

8
29
IS.

2
29
22.

5
18.

9
21.

1946

1947

1948

1949

1'050

1951

1952

1953

1954

1955

1956

1957

1958

21.41
20.13

.22.91
21.02
22.30

7.20
11:1.57
17.l:!2

1.75
... 71

15.73
16.93
20.71J
21.14
23.1:18
21.8~

20.80
11.47
3.75
2.110
7.30

20.29
22.~0

9.01
14.32
10.17
19.80
24.79
25.80
1!::l.1:I0
11.72
9.50
9.60

14.40
19.5..
24.9,+
25.77

3.20
0.0/1
0.8l:!
6.37

1b.41
20.9'J
25.07
20.90
13.80
25.51
26.18

1l.90
15.938
26.43
16.80
25.77
26.40
27.22
26.59
21.10
25.24

MAR.
OCT.
DEC.
APR.
OCT.
DEC.
MAk.
MAY
JU~~

JULY
AUG.
SEP.
OCT.
JAN.
MAR.
MAY
JUNe.
AUG.
SEPt
OCT.
APR.
MAY
OCT.
MAR.
OCT.
MAR.
OCT.
MAk.
NOI/.
MAti.
AUG.
FEI:l.
AUG.
FEb.
SEPt
MAR.
OCT.
MAk.
SEPt
MAR.
OCT.
MAR.
OCT.
MAR.
JUNto
JUNE
JULY
JULY
AUG.
AUG.
SEPt
SEPt
SEPt
OCT.
NOV.
NOV.
NOV.

21.
13

l:S

4.
31
~l:S

29.
12
20
15

2
10
20
3.

14
2
9

10
11

5
~.

7
10
20.
11
25.
21l
13.

3
12.
29
28.
28
27.
2S
13.

1
4.

28
16.

II
6.
2
6.
5

12
10
26

1
8
4

12
21

2
5

13
20

1951l

1959

1960

1901

1962

1963

1964

1965

1960

1967

1961l

1969

1970

1971

1972

1973

25.24
13.39
21.29
24.27
23.65
28.20
;>9.71
16.~9

12.92
16.05
19.40
21.74
23.75
29.12
27.47
18.07
13.l:l6
21.09
21.53
21.97
20.54
11.80
18.91
24.05
21.87
29.24
20.88
27 .02
16.41l
26.30
20.28
24.10

8.21l
23.t>5
11.35
24.58
10.12
23.75
13.55
25.56
15.29
28.60
23.12
27.99

3.03
2039
1.62
1.20
1.64
1.90·
6.92
8.75

10.60
12.39
16.68
18.34
19.90

NOV.
DtC.
vAN.
fEll.
FUl.
I'IAt'I.
MAR.
MAR.
APR.
APR.
APR.
APR.
APR.
MAY
~1.1 Y
JUNE
JUNE
JUNE
JULY
JULY
JULY
AUG.
AUG.
AUG.
SEPt
OCT.
NOV.
DEC.
JAN.
FEB.
MAR.
MAR.
APR.
APR.
APR.
APR.
APR.
MAY
MAY
MAY
MAY
MAY
MAY
MAY
JUNE
JuNE
JUNE
JULY
JULY
JULY
JULY
JULY
AUG.
AUG.
OCT.
MAR.
OCT.

20.
17
14.

6
20

2
25
21l

4
15
19
22
27

3
20
10
24
28
10
23
28

5
18
21
23

2
12
10

7,
5
4

17
1:1
9

10
14
18

5
9

13
14
15
19
23

2
6

23
3
7

14
21
28

4
13

1
2,
2

1'l73

197'+

1976

19.90
2'+.09
26.41
25.40
25.64
25."7
28.30
20.35
24.15
19. b
17 .92
10.01
14.50
12.21
8.36
4.S2
3.jo
4.00
6.12
8.20
9.38

10.42
13.4~

1'+.15
11:1.09
t!.0.37
22.11
25.\10
26.52
i!.7.33
27.73
27.'J5
25.71:1
24.78
25.52
24.36
23.74
20.48
19.15
18.01l
17.1l6
17.011
15.33
13.35
10.92
9.32
'+.17
4.16
7.51
3.24
3.42
3.56
3.1l8
5.47

13.72
27.40
22.09

-----------------------------------------------------------------------------------------.----------
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Table 13.-Water levels in selected observation wells-Continued

NUM~ER (C-29- 7122AOA- 1. STATE APPLICATION 20307. A-4291. ~. 4. ANO
S. A. SMITH. uHILLEu IRRIGATION WATcR-TA~LE WELL IN ALLUVIUM. DIAM 14 IN (36 CM). DEPTH 4~j fT (lj~

MI. CASEu TO 4~3 FT (13~ MI. MP TOP OF CASING. ATL~D. wATER LEVEL BELOW LSD.
LSu ~~61.69 FT ABOvE MSL.
HIGHEST wATE~ LtvfL 4~.66 BELOw LSD. SEPt 26. 1973.
LOwtST wATER LEVEL 55.~0 dELOW LSD. APR. B. 197~.

~tCO~LS AVAILA~LE: 1~73-76.

DATE
wATEK
LEvEL DATE

WATER
LEvEL DATE

WATER
LEVEL DATE

iHAH:~

LEvtL

SU'. 22. 1973 ~9.87A MAR. 29. 1974 ::>3.62 OCT. l:'. 1974 54.75 MAY 6. 197~ 9S.6UA
SEPt 23 49.75~ APR. 17 52.95 MAR. 5. 1975 54.80 UC T. 1 52.24
SEPt 26 4~.61> MAY 2 51.33 APR. H 55.50 MAR. 4. 1971> 54.77

----------------------------------------------------------------------------------------------------
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Table 13.-Water levels in selected observation wells-Continued

NUH~E~ lC-29- 1)280BD- 1. MURDOCK INVESTMENT CO. DRILLED U~uSEU WA­
TER-TA~LE WELL IN ALLUVIuM, DIAM 3 IN (8 CM), OEPTH c13 fT (65 MI. MP TOP Of CASING. 3.~0 FT 11.01
I'll ~ELOW LSD. wATER LEvEL riELOW LSD.
LSU 5d56.43 fT ABOVE MSL.
HIGHEST WATER LeVEL 12.30 ~ELOw LSD. JUNE cl. 1944.
LOWEST WATE~ LtvEL 22.83 ~ELOW LSD. NOV. 29. 19~5.

HE:COkOS AvAILAdLf: 1935-16.
----------------------------------------------------------------------------------------------------

DATE
WATER
LEVEL DATE

WATE~

LEVEL DATE
wATER
LEvEL QATE

wATI::.H
LEVI:.L

----------------------------------------------------------------------------------------------------
SEP.
OCT.
NOV.
Fl::.t:I.
Ilf"~ •
JUIIoE
JULY
StY.
~Ov.

~Etl.

APR.
MAY
AUG.
SEY.
OCT.
DEC.
FEd.
APR.
JUNI:.
AUG.
SfP.
OCT.
ul:.C.
JAN.
fl:.tl.
HAIoI.
HAY
JUNE
JULY
AUto.
OCT.
uEC.
FEtl.
APR.
JUNE
JULY
AUb.
AU".
SH'.
SEP.
OCT.
~ov.

UEC.
JAN.
.JAN.
MAH.
JUNE
JULY
SI:.P.
NOli.
NOli.
MAH.
JULY
StP.
OCT.
NOli.
DEC.
UI:.C.
JAN.
H'_d.
fVIAH.
MAt<.
APt<.

18.
15
24
4.

16
15
30
22
14
10.

1
19

6
29
21

2
11.
Cl
29

1
3

27
16
25.
c3
31
12
15
III
12
24
18

,:/,

I!
6

19
1

25
12
25
25
26
10
5,

28
25
27
28
22

1
28
lJ.
22
15
21
26

7
2<,;
2tl.
?1..
31
27

1935

1936

1931

19311

1939

1940

1941

1942

1943

17.10
18.43
19.38
20.40
19.09
12.98
14.01
15.dO
16.2~

19.84
18.87
13.95
13.95
16.27
17.61
19.16
20.63
19.82
13.28
14.68
14.85
17.30
19.12
19.84
20.58
20.42
15.08
14.40
16.24
17.09
19.30
19.66
20.37
19.62
13.39
14.98
15.92
16.38
16.59
17.40
18.42
19.40
19.92
20.84
21.50
20.45
12.7
12.5
14.2
14.tl
16.40
18.48
13.08
1b.0
16.04
17.10
17.tl6
16.0
1b. 1
1,<.3~

19.4d
20.00
11.1

MAY
JUNE:
JULY
AUG.
SEP.
OCT.
NOV.
DEC.
DEC.
JAN.
FEB.
MAR.
MA~.

AP~.

MAY
JUNE
JULY
AUG.
SEP.
OCT.
NOV.
DEC.
OEC.
JAN.
FlOB.
MAR.
MAR.
APR.
MAY
JUNE
JULY
AUG.
SlOP.
OCT.
NOV.
DEC.
JAN.
fEtl.
MAR.
MAR.
APR.
MAY
JUNE
JULY
AUG •
SEP.
OCT.
NOV.
DEC.
JAN.
fEb.
MAR.
MAR.
AP~.

MAY
JUNE
SfY.
DtC.
MAR.
JULY
UEC.
FEB.
MAR.

26.
2b
29
2~

2tl
26
27

4

21
2tl.
26
11
27
21
26
21
21
211
27
29
2tl

6
30
29.
21
21
29
2tl
21:1
2tl
27
21l
28
21
29
12
27.
27
14
C7
27
21
26
26
21
21
29
2l:1

9
21.
28
19
21
27
26
26
10

5
9.

13
C

25.
31

1943

1944

1946

1947

1948

1949

13.cO
13.00
15.15
15.5tJ
11.00
18.04
11.bO
19.38
19.60
20.00
20.30
20d2
20.20
16.dO
12.90
12.30
13.20
1:'.00
1b.70
17.10
18.1~

1tl.14
1b.b4
19.10
19.12
19.10
19.14
1tl.00
13.60
12.60
12.60
14.25
15.21l
14.90
16.90
11.31
16.90
10.80
17.04
17.20
17.30
14.41
13.90
15.30
16.40
17 .40
17.60
18.38
18.00
19.20
ll:1.20
19.02
18.45
17 .80
13.80
12.8'1
16.11l
17.45
11.71
13.5b
ll:1.92
19.tJ2
15.8b
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APR.
JUfI,t
JULY
St:Y.
DEC.
MAfoI.
JUM.
AUG.
SEP.
DEC.
MAR.
JUNI:.
DEC.
MAR.
AUG.
DEC.
MAH.
UEC.
MAH.
MAR.
NOV.
MlI~.

DEC.
MAR.
DEC.
MAH.
OCT.
DEC.
APR.
OCT.
DEC.
MAR.
JUNI:.
AUG.
SE:.P.
OCT.
JAN.
MAR.
MlIY
JULY
AUG.
SEP.
OCT.
APfoI.
OCT.
MAR.
OCT.
MAk.
OCT.
MAH.
NOli.
MlIR.
AUG.
FEb.
AUG.
fEb.
SEP.
MAR.
OCT.
MAR.
SE"',
MAR.

Ith 194'1
11
Cl

7
6

21. 1950
1'<

3
2~

~

19. 1951
5
4

31. 1952
1
2

11. 1953
1:1

22. 1954
IS, 1955
29
22, 1956
~

18, 1957
9

21. 1958
13

8
4. 1959

31
211
29. 1960
20

2
10
20

3. 1961
14

2
5

10
11

5
4. 1962

16
20, 1963
11
25. 1964
28
13, 196~

3
12. 1966
29
27, 1967
28
28. 1968
25
12, 1969

I
4, 1910

29
16. 1971

15.92
12.!ltJ
14.7J
1~.32

11.45
16.06
Ib.02
17.25
19.45
20.37
19.52
15.40
19.71
20.36
13.20
Ib.54
19.51
20.11
19.5tJ
22.?0
22.83
19.85
21.70
18.85
16.97
18.50
16.31
18.72
20.87
21.70
21.90
2<:'.08
17.46
20.29
21.13
18.72
22.21
19.67
ll:!.tlO
17.53
19.55
19.11
17.82
?0.14
11.66
20.55
20.85
21.15
19.78
20.87
11.11
20.54
11.45
19.80
14.34
18.90
14.30
18.39
14.61
Ib.8~

15.88
19.30

OCT.
MAR.
OCT.
MAR.
JUNE
JULY
JULY
JULY
AUG.
AUb.
SI:.P.
~EP.

SEP.
SI:.P.
OCT.
NUV.
NOV.
NUV.
QtC.
JAN.
FEd.
MAR.
MAR.
APR.
APR.
APR.
APR.
HAY
JUNE
JULY
AUG.
AUG.
SEeP.
OCT.
NOV.
DEC.
JAN.
FE-d.
MAR.
MAR.
Al-'foI.
/>01' ...
APR.
APR.
MAY
MAY
MAY
MAY
JUNE
JUNt
JUNE
JULY
JuLY
JULY
JULY
JULY
AUG.
AUG.
AUG.
steP.
OCT.
MAH.

7.
6.
2
6,

12
10
19
26

2
tJ
5

11
III
2b

1
5

13
22
17
IS,
19

2
26

4
16
22
27
21
12
12
~

20
25

2
12

9
7.
5
4

17
7

10
14
18

6
14
19
23

4
23
2b

3
1

14
21
28

4
13
25

4

1
3.

1971
1~72

1913

1974

1975

1~16

15.45
1':/.40
20.27
21.4~

13.dl
15.56
14.78
14.72
14.42
14.44
12.90
14.92
1".61
15.~1

15.91
16 • .,2
16.93
11.31
17.bb
18.37
18.65
19.0>:l
1"1.13
19.18
18.3tl
16.92
16.111
15.11
15.14
14.71
15.90
16.l:I6
10.93
11.63
18.61
19.63
20.03
19.63
19.41
20.27
1\1.00
19.~1

20.90
19.51
17.86
18.4';
17.38
11.7'1
16.84
14.93
15.12
15.08
15.27
14.14
14.14
14.4tl
15.22
14.24
14.tlo.J
13.15
16.56
19.00



Table 13.-Water levels in selected observation wells-Continued

NUM~ER IC-2~- 7)320AA- 2. STATE APPLICATION IH546. A-27~1. UAL~ HAw­
RIS. DRILLED IHRIGATION ~ATER-TABLE ~ELL IN ALLUVIUM. UIAM 12 IN (30 CM). DEPTH 228 FT 16~ ~I. PEH­
fORATED 16-210 FT <5-64 MI. MP ~OTTOM Of HOLE IN EAST ~IDE OF CASING. 2.00 fT (0.61 M) ArlUVE LSD.
wATER LEvEL BELOw LSD.
LSD ~830 fT AdOvE M~L.

HIGHEST WA~EH LeVEL 11.10 dELOw LSD. DEC. 2. 1952.
LOwEST wATER L~vEL 29.30 BELO~ LSD. AUG. 22. 1951.
RECOROS AVAILA~LE: 1951-62. 1914-15.

DATE
~ATER

LEvEL DATE
wATER
LEvEL DATE

~ATER

LEvEL DATE
wATEH
LEVEL

AUG. 22.
UI:.C. 4
MAl<. 31.
UEC. 2
MAR. 110
!JEC. 8
"'AI<. 22.
MAR. 15.

1953

1954
1955

29.3 I:l
14.17
12.9lJ
11.10
12.35
13.30
13 .40
13.63

NOV.
MAR.
OEC.
MAR.
DEC.
MAR.
OtC.
APR.

29. 1~55

22. 1956
5

1!:l. 1~:>7

9
21. 1~5!:l

!:l
4. 1959

13.~!:l

·14.20
14.80
15.00
12.55
13.16
12.11
12.96

OCT.
DEC.
MAR.
OCT.
JAN.
MAR.
APH.
MAH.

31. 1959
28
2~. 1960
20
3. 1961

14
4. 1962

26. 1914

15.36
14.51
14.76
15.20
15.35
15.61
15.50
13.80

A"R.
APH.
APR.
APR.
MAR.
APR.
MAY

15.
25
27
30
4.
1
6

1~74

1975

13. J7
13.47
13.35
13.10
15.26
1'>.31
15.4tl

jHI420112j~4101. LOCAL NUMBER (C-29- 7132DBD- 1. STATE APPLICATION 21465. PAUL AND BERT SM­
ITH. DRILLED IHRIGATION wATER-TABLE ~ELL IN ALLUVIUM. UIAM 14 IN (36 CM). DEPTH 156 FT (4b MI. PER­
fORATED 40-153 fT <12-47 MI. MP TOP Of HOLE IN PUMP B~~E. 1.00 fT 10.30 "') AciOvE LSD. wAT~R LEvEL
HE.LOw LSO.
LSU ~R14 fT AbOVE MSL.
HIGHEST ~ATER LEVEL 29.89 bELOw LSD. DEC. 2. 1~52.

LOw~ST wATER L~VEL 3!:l.~5 BELOw LSD. OCT. 2. 1974.
HI:.COROS AvAILAl:lLE: 1~51-76.

----------------------------------------------------------------------------------------~-----------

DATE
wAlt.1<
LEVEL DATE

wATER
LEVEL DATE

WATER
LEVEL DATE

wATCH
LEv~L

AUG.
lite.
"'AW.
ute.
MAH.
llEC.
MAR.
MAl<.
NOV.
MAR.
DEC.
MAR.
Il!::C.
!'IAR.
oe r.

22.
4

310
2

11.
8

22.
15.
29
22.

5
18.

9
21.
13

1951

1953

1954
1955

1956

1951

1951:l

51.0 A
32.50
31.11
29.8~

30.10
32.44
31.80
32.H7
34.0~

33.50
35.50
34.65
33.31
32.80
32.65

OEC. t!.
APR. 4.
OCT. 31
DEC. 2tl
MAH. 29.
OCT. 20
JAN. 3.
MAR. 14
APR. 4.
MAR. 20.
MAR. 25.
OCT. 28
MAR. 13.
NOV. 3
MAR. 12.

1951:1
1959

1960

1961

1962
1963
1964

1965

1966

32.05
31.84
35.34
34.60
34.04
36.25
35.34
34.99
35.61
36.911
36.00
35.68
35.56
32.44
.33.05

fER.
fEll.
S!::P.
MAR.
OCT.
MAR.
SEP.
MAl<.
MAR.
MAR.
JUN!::
OCT.
NOv.
NOv.
NOV.

21. 1967
2t!. 1968
25
12. 1969

1
4. 1910

i!.~

16. 1971
6. 1912
6. 1913

12
1
6

13
23

34.11
33.05
32.1t!
31.34
31.22
31013
33.90
32.79
30.29
35.36
34.18
33.81
33039
33.01
33.29

MAR.
MAR.
APR.
APR.
APR.
API<.
MAY
OCT.
U!:::C.
MAR.
APR.
MAY
MAY
OCT.
MAR.

2.
26

4

15
22
29

3
2
9
4.
7
6

14
1
3.

1~74

1975

1916

32.9tl
32.~1

32.91:1
32.l:l0
32.t!5
32.83
32.77
3d.9,>
36.35
35.43
35.20
35.04
35.02
37.40
35.36

3~1440112374301. LOCAL NUMdER <C-29- 7)34ACb- 1. ~TATE CLAIM 8112. ROWLAND YARUL~Y. DRILLI:.U
STOCK wAT£R-TAl:lLE ~I:.LL IN ALLUVIUM. DIAM 0 IN <15 CM). UEPTH 119 fT (30 101). MP TOP Of sTEEL wELL
~OVI:.R. AT LSD. WATEI< LEvEL BELO~ LSU.
L~U 5~63.tll FT ABOVE MSL.
rlIG~tST WATER L~VEL 65.62 tl£LOw LSD. MAY 21. 1974.
Luwl:.ST WATER LEVEL 70.13 BELOw LSD. APR. 1. 1915.
RECORDS AVAILABLE: 1913-15.

DATE
WA1ER
LEvEL DATE

wATER
LEVEL DATE

WATER
LEVEL DATE

~ATEI<

LEVEL

"'OV. 5. 1973 65.11 APR. 22. 1914 65.tl4 AUG. 5. 1974 61.63 MAR. 4. l'i/75 70.20
NOV. 11 65.1:10 MAY 21 65.62 AUG. 20 68.24 APR. 7 10.73
"'OV. 16 66.03 JUNE 12 65.73 OCT. 2 6'l.96 MAY 6 69.t!1:I
NOV. 23 66.53 JULY 12 61.44 NOV. 12 6'f.66 JUNE 4 69.50
I"AI<. 26. 1974 66.21 JULY 24 67.1U DEC. 10 69.69

----------------------------------------------------------------------------------------------------
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Table 13.-Water levels in selected observation wells-Continued

NUM~ER (C-2~- 1134BBD- 1.
LtY. DRILLED lkRIGATION wATER-TABLE WELL IN ALLUvIUM,
~A~tU TO 020 Fl (156 M), PERFORATED 220-520 FT (61-10d
LSD. wATER LtV~l bELOW lSO.
LSD ~933.09 FT ABOVl MSL.
HIGHEsT wATER ltVEL ~~.84 BELOW LSD. APR. 30, 1914.
LOw~5T wATlR LEVEL 5~.62 dELO. LSD, OCT. 2. 1916.
RlCOHDS AVAILA~LE: 1~13-16.

STATE APPLICATION A-b986. wILLIAM R. YARO­
~IAM 12 IN (30 CM), DEPTH 520 fT (1~~ MI.
~I. ~P TOP OF CASING. 1.20 FT (0.37 M) AbOVE

----------------.-----------------------------------------------------------------------------------
wATER wATER wATER WATlt<

DATE LEvEL OATE LEVEL OATE LEVEL DATE LEVEL
----------------------------------------------------------------------------------------------------

JULY 19, 1913 ~3.45 NOV. 5, 1913 53.21 APR. 22, 1914 53.03 MAH. 4, 191~ 54.~9

JULY 26 53.59 NOV. 12 . 53.21l APR. 30 52.84 APH. 1 55.06
JULY 31 53.61 NOV. 13 129.91A MAY 21 53.39 MAY 6 120.46A
AUb. 2 53.61 NOV. 19 13... 00A JUNt. 12 51.988 JUNE 4 55.d6
St:.P • .. !:,j.95 NOV. 23 55.111 JULY 12 132.60A JUNE 23 05.b8
Sl.... 11 5 ... 11 MAR. Z. 1914 53.40 AUG. S 55.60 OCT. 2 56.60
SI:Y. 11 5 ... 40 MAR. 2/> 53.4tl OCT. 2 56.41 MAR. 3, 1916 55.02
SEPt 26 54.111 APR. 16 53.21 DEC. 10 54.BO OCT. 2 09.62
SlP. 30 53.93

NUM8ER (C-29- BI13DDA- 1. STATE APPLICATION 27133. J. d. MORbAN AND C.
d. CARTER. DHI~LED IRRIGATION WATER-TABLE wELL IN ALLUvIUM, DIAM 14 IN (36 CMI, DEPTH 410 FT (125
MI. P~HFOHATED UNKNOwN DISTANCE ~ELOW BO FT (2 .. MI. MI-' BOTTOM OF HOLE IN NORTH SIDE OF CASING. 0.5U
tT (U.15 M) AbOvf. LSU. wATER LEVEL BELOw LSD.
LSD S801l FT AbOVE MsL.
NIGHtST wATER ~t.VEL 50.19 BELOw LSD, APR. 16. 1914,
LOlilltST ~ATER LEVEL 83.33 BELOW LSD, JULY 11, 1914.
HECOHDS AVAILA~LE: 1955, 1913-76.

wATER IIIATER IIIATER IIIATER
DATE LE.VEL DATE LEVEL DATE LEVEL DA TE LEVEL

----------------------------------------------------------------------------------------------------
JAN. 19, 1955 10. G APR. 16, 1914 50.79 OCT. 2, 1914 64.42 MAY b, 1'11~ 52.65
JULY 26, 1913 52.11l JULY 11 83.33B DEC. 10 55.02 OCT. 1 58.10
JULY 31 52.62 JULY 31 62.15 MAR. 4, 1915 52.95 MAR. 2, 1910 51.17
MAR. 28, 1914 50.85 AUG. 19 146.4 A APR. 8 52.14

NUM~ER (C-29- 8)20DCB- 1. STATE APPLICATION 2101rl. SHELDON ~ESSUP.

OkILLtD IRRIGATION wATEH-TAbLE wELL IN ALLUVIUM, DIAM 1~ IN (30 CMI, DEPTH 115 FT (53 MI, PERFORAT~U

UNKNOwN OISTANC~ BELOIII 40 FT (12 MI. MP TOP OF CASING, AT LSD. _ATEk LEVEL BELOW LSD.
LSD 5563.06 FT ABOV~ MSL.
HIGHEST IIIATER ~tVEL 31.22 BELOw LSD, NOV. b, 1913,
LOIliEST WATER L~VEL 34.45 ~ELOw LSD, OCT. 28, 1964.
HlCOHOS AVAILA~LE: 1964-65, 1961-16.

WATER wATER wATER wATER
DATE LEVEL DATE LEVEL DATE LEvEL DATE LEVEL

----------------------------------------------------------------------------------------------------
OCT. 2B, 1964 34.45 MAR. 16, 1911 32.38 MAR. 2, 1974 32.49 OCT. 2, 19H 32.20
MAR. 13, 1965 34.15 MAR. 1. 1912 32.91 MAR. 28 32.25 MAR. 4, 191:> 32.15
Ft:.E1. 2B, 1961 33.0b MAR. 6. 1913 33.18 APR. 16 32.66 APR. 8 32.'19
f'tb. 21, 1968 32.43 SEPt 15 32.09 APR. 22 32.10 MAY 14 32.40
MAR. 13, 19b9 31.81 OCT. 2 31.63 APR. 29 32.80 OCT. 1 32.14
MAH. 4, 1910 32.26 NOV. 6 31.22 AUG. 19 32.01 MAR. 2, 1916 32.12

----------------------------------------------------------------------------------------------------
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Table 13.-Water levels in selected observation wells-Continued

NUMBER (C-2~- ~123CAA- 1. STATE APPLICATION ~5537. A-37~~. H. M. _IL­
LIAMS. DRILLEU IRRI~ATION WATER-TAbLE wELL IN ALLUVIUM. DIAM 14 IN (36 CMI. DEPTH 440 FT (13~ MI.
CAS~U TO 440 FT (134 MI. MP TOP OF CASING. AT LSD. WATER LEVEL BELOW LSD.
LSD ~/39.33 FT ABOV~ MSL.
HIGHtST .ATER LtVEL tl.49 bELOW LSD. MAk. lb. 1971.
LOwEST wATER LtVEL 70.88 ~ELOW LSD. JULY 31. 1973.
HtCORDS AVAILA~LE: 1~b2-7b.

----------------------------------------------------------------------------------------------------
DATE

WATER
Ll:.vEL DATE

wATER
LEVEL DATE

WATER
LEVEL DATE.

WATEH
LEVEL

------------------------------.---------------------------------------------------------------------
,.AY 7. 19b2
MAR. 20. 19b3
MAR. 25. 1964
OCT. 28
MAR. 13. 1965
NOV. 3
I'IAH. 12. 19b6
Ft.". 28. 19b7
Fl:.ll. 27. 19611

30.~8

28.0~

28.36
32.78
27 .Sl
22.87
22.63
28.03
25.50

MAR. 12. 1969
MAR. 4. 1~70

MAR. lb. 1~71

MAR. 7. 1972
MAR. b. 1973
JULY 31
OCT. 2
MAR. 2. 1974
MAR. 28

21.83
22.00

. 21.49
23.4b
27.90
70.8!!
63.4b
31.27
30.49

APR. 16. 1~74

APR. n
JULY 25
AUG. 6
AUG. 19
SEP. 24
OCT. 2
NOV. 12
DEC. 10

2~.87

2~.7S

43.27
39.96
3B.03
34.92
34.78
32.37
31.3~

JAN. 7. 1~75

FE8. ~

MAR. 4
APR. 7
MAY B
MAY 15
JUNE 5
MAR. 2. 197b

31.67
30.24
29.82
29.32
29.14
29.0l:i
114.~2A

34.21

NUM8ER (C-2~- BI25CAC- 1. STATE CLAIMS 13115 AND 20661. LOS CHURCH.
UHILLED DOMESTIC AND STOCK ARTESIAN wE.LL IN ALLUVIUM. UIAM 2 IN (5 CMI. DEPTrl 250 FT (76 MI. MP TOP
OF t::.LbOIll. 2.40 fT (0.73 1'4) ABOVE LSD. wATER LEvEL ABOVt (+1 LSD.
LSD 5b72 FT AbOVE MSL.
HIbHt::.ST IlIATEq Lt::.VEL 13.00 A80VE LSD. JUNE 29. 1938.
LOIllE~T WATER LEVEL 8.30 ABOVE LSD. SEP. 27. 19b6. MAR. 8. 1967.
HI:.COROS AVAILAdLE: 1~36-57. 1959-76.
----------------------------------------------------------------------------------------------------

DATE
WATER
LEvEL DATE

WATER
LEIJEL DATE

I/ATER
LEvEL DATE

wATER
LEVEL

----------------------------------------------------------------------------------------------------
JUNE
JULY
!::>EP.
NOV.
Ft::tl.
MAk.
MAY
AUG.
Sl:.P.
UCT.
DEC.
Fl:.tl.
APR.
.JUNI:.
:>t.P.
UCT.
DtC.
.JAN.
Fl:.tl.
MAY
JUNE
AUG.
DEC.
FEtt.

15.
31
22
15
10.
29
19

6
29
21

2
18.
21
29

3
28
16
c5.
23

4
15
12
III
9.

193b +
+
+
+

1937 +
+
+
+
+

+
+

1931! +
+

+
+
+

1939 +

+
+
+
+

1940 +

12.0 t'l
12.3 t:l
11.65t;
11.tl5B
12.556
12.~ tl
12.7 B
1203 I:l
11.958
12.3 B
12.7 I:l
12.858
12.9 t'l
13.0 b
12.5 b

11.9 8
12.25tl
12.3 t'l
12.3~tl

12.058
11.8 B
11.5 t:l
11. a t'l
11.9 B

APR.
JUNE
SEP.
DEC.
SEP.
NOV.
MAR.
JULY
DEC.
MAR.
DEC.
MAR.
DEC.
MAR •
DEC.
MAR.
DEC.
MAR.
DEC.
MAR.
JULY
DEC.
MAR.
DEC.

15.
6

12
10
22.
28
13.
22

7
9.
5

11.
b

29.
12
14.
~

1~.

5
9.

13
2

31.
b

1940 +
+
+

+
1941 +

1942 +
+
+

1~43 +
+

1944 +
+

1945 +
+

194b +
+

1947 +
+

1948 +
+
+

1949 +
+

12.1 8
12.3 8
11.7 B
11.8 B
12.3 B
12.0 B
12.7 B
12.6 B
12.7 B
12.2 I:l
12.4 B
12.058
12.4 8
12.4 B
12.0 8
12.2 B
12.8 B
12.4 B
12.7 i3
12.3 B
12.0 8
12.9 t'l
12 ... B
12.0 t'l
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MAR.
DEC.
MAR.
DE.C.
"'AR.
DEC.
MAR.
DEC.
MAR.
NOV.
MAR.
DEC.
MAR.
APR.
OCT.
MAR.
OCT.
JAN.
MAR.
OCT.
MAY
OCT.
MAR.
OCT.

210
5

19.
4

31.
2

110
II

22.
29.
22.

5
18.
4.

31
29.
20

3.
14

5
7.

Ib
20.
11

1950 +

+
1951 +

+
1952 +

+
1953 +

+
1954 +
1~55 +
1956 +

+
1957 +
1959 +

+
1960 +

+
19b1 +

+
+

1962 +
+

1963 +
+

12.3 t'l
11.1 B
11.3 B
11.7 B
11.9 I:l
11.6 B
11.6 B
11.1 B
11.4 B
10.6 8
11.3 B
10.1 B
10.7 8
12.6 B
10.5 B
10.8 B
10.1 B
10.3 B
11.5 i3
11.0 I'J
10.5 i3
11.2 B
11.3 B
10.3 B

MAR.
MAR.
MAR.
StY.
MAR.
FEB.
SEP.
MAR.
MAk.
SEP.
MAR.
MAR.
OCT.
FE.b.
JULY
JULY
OCT.
MAR.
MAY
OCT.
MAR.
JUNE
OCT.
MAR.

25. 19b4 +
13. 19b5 +
12. 19bb +
27 +
8. 1967 +

27, 196!! +
25 +
13. 1~69 +
4. 1970 +

28 +
16. 1971 +
10. 197c +

2 +
28. 1973 +
10 +
27 +

2 +
2. 1~74 +

22 +
2 +
~. 1975 +
5 +
1 +
3. 197b +

10.5 B
11.0 t:l
11.~ B
8.3 tl
8.3 El

10.9 B
11.2 8
9.7 B
9.7 8
~.O B
9.3 tl
8.8 tl
9.8 B
9.8 B
9.3 t'l
9.4 B
903 B
9.tl 8
9.4 B
9.6 B
9.5 B
9.~ B

10.2 tl
9.7 I:l



Table 13.-Water levels in selected observation wells-Continued

NUMBER (C-2~- 8131ADD- 1. 5TATE APPLICATION 25520. MUkDOCK AND MYtHS.
DRILLED IRRIGATION wATER-TA~LE wELL IN ALLUVIUM. DIAM !~ IN (36 CMl. DEP.Th 310 FT (94 MI, ~~kFORATEo

U~K~UWN DISTANC~ BELOW 4~ FT (14 MI. MP TOP OF HOLE IN PUMP BASE. O.~O FT (0.15 loll AHOVE LSD. WAT­
£1'1 LEVEL ~tLOW ~SD.

~SD ~54b FT A~OVE MSL.
HIGHEST wATER LEVEL 29.02 BELOw LSD. SEPt 28. 1910.
~Ow~ST WATER LEVEL 54.50 BELOw LSD. SEPt 10. 1960.
H£COROS AVAILA~LE: 1~56-16.

----------------------------------------------------------------------------------------------------
DATE

WATER
LEIIEL DATE

wATER
LEIIEL DATE

wATEH
LEVEL DATE

wATEH
LEIIEL

----------------------------------------------------------------------------------------------------
MAk. 22. 1956
DEC. 5
f'lAH. 18. 1951
U£C. 9
MAR. 21. 1958
OCT. 13
UEe. 8
APR. 4. 1959
OCT. 31
UEC. c8
MAR. c9, 1960
AUG. 2
SE::P. 10
OCT. 20
JA~. 3. 1961
MAR. 14
MAY 2
OCT. 5

43.9i!
44.21
44.0c
31.5~

3~.80

31.54
31.45
41.59
41.01
41.02
45.34
53.16
54.50
51.59
41.05
46.91
44.98
44.12

APR. 2, 1962
OCT. 16
MAR. 20. 1963
OCT. 11
MAR. 25, 1964
OCT. 28
MAR. 13. 19b5
NOV. 3
MAR. 12, 1~b6

FEB. 28. 1961
FEB. 21. 1968
SEP. 25
MAR. 12, 1969
OCT. 1
MAR. 4, 1910
SEP. 28
MAk. 16, 1911
OCT. 8

41.~4

·43.05
45.86
46.01
41.00
46.10
45.14
38.16
40.98
43.45
40.02
32.68
37.60
31.92
38.45
2~.02

38.15
32.34

MAk. 7. 1912
MAR. 6. 1913
OCT. 2
NOli. 6
MAR. 2. 1974
MAH. 28
APR. 16
APR. 22
APf<. 29
MAY 21
JU~~ 10
JULY 11
JULY 2b
AUG. 1
AUG. /')
AUG. 19
SE~. 24
OC T. 2

40.31
40.89
29.23
33.85
35.11
36.50
37.27
31.57
37.91
36.8b
34.64
34.42
34.09
33.88
34.00
34.13
38.05
38.30

!IlUV. 12. 1914
DEC. 10
JAN. 1. 1975
Ft:d. :>
MAR. 4
APR. tl
MAY 8
MAY 14
JlJNE 4
JUNE 24
JULY 3
JUL Y 14
JULY 21
JULY 28
AUG. 4
AUG. 13
OCT. 1
MAR. 2. 191b

38.84
40.9"
42.60
43.33
43.16
42.91
40.15
~O.Ob

38.29
31.71
31.bO
..H.75
31.28
31.77
31.51
32.61
36.31
41.18

NUMBER (C-29- 8132ACA- 1. STATE APPLICATION A-b798.
H. F. NIELSON. DRILLED DOMESTIC wATER-TA~LE wELL IN ALLUVIUM. DIAM 8 IN (20 CMI.
I'll. CASED TO 310 FT (113 I'll, PERFORATED 160-310 FT (49-113 MI. MP TOP OF CASING.
A80VE LSD. wAT~R LEIIEL BELOw LSD.
LSD 5589 FT A~OVE MSL.
HIGHEST WATER LEVEL 41.12 ~ELOw LSD. JULY 28. 1975.
LOWEST WATER L~vEL 52.41 BELOw LSD. APR. 29. 1914.
RECORDS AVAILA~LE: 1913-16.

F. D. S"IITH AND
DEPTH 370 FT (113
2.00 FT (0.61 MI

----------------------------------------------------------------------------------------------------
WATEH JlATER JlATER wATE~

DATE LEvEL DATE LEIIEL DATE LEVEL DATE LEVEL
----------------------------------------------------------------------------------------------------
~OV. tit 1~13 4b.98 AUG. 10 1974 41.lIb MAR. 4. 1'H5 50.81l JUU 14. 197!:) 45.10
MAR. ~e. 1914 52.10 AUG. 6 41.64 APw. 7 51.11 JULY 21 42.08
APR. Ib 52.32 AU6. 19 47.22 MAY tl 49.56 JULY 28 41.12
APR. 29 52.41 SEP. 24 48.46 MAY 14 49.51 AUG. 4 41.tlb
MAY 21 52.33 OCT. 1 49.00 JUNE 4 4~.20 AUG. 13 42.46
JUN~ 13 50.12 NOV. 12 44.11 JUNE 24 4b.5~ OCT. 1 43.11
JULY 11 46.26 DEC. 10 46.35 JuLY 3 46.13 MAR. 2. 191b 50.59
JULY 2b 48.18

NUM~ER (C-29- 8135ABO- 1. STATE APPLICATION 22128. ABERDAHE CANAL CO.
UkILLt:D IRRIGATION wATEH-TABLE wELL IN ALLUvIUM, DIAM l~ IN (36 CMI, OEPT~ 514 FT (151 MI, CASED TO
514 FT (151 I'll. PERFORATED 90-514 FT (21-157MI. MP TO~ OF CASING. AT LSD. wATEk LEVEL d£LOW LSD.
LSD ~653 FT A~OVE MSL.
MIGH~ST _ATER L~VEL 5.22 BELOw LSD, JUNE 24, 1915.
LOwEST wATER L£VEL 14.23 8ELOw LSD, JULY 14, 1915.
RECORDS AVAILA~~E: 1913-75.
----------------------------------------------------------------------------------------------------

DATE
WATER
LEvEL OATE

_ATEH
LEVEL DATE

wATER
LEvEL DATE

WATER
LEVEL

----------------------------------------------------------------------------------------------------
OCT. 2. 1973
"'AI', 28.1974
>lPf<. 18
MAY 22

6.bO
6.34
b.30
5.29

JULY 12. 1914
SEP. 25
MAR. 4. 1975

1tl.52A
7.3~

b.3b

APk.
MAY
JUNE

8. 1975
b
~

JUNE. 24. 1~75
JULY 3
JUL Y 14

5.22
5.70

14.23

----------------------------------------------------------------------------------------------------
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Table 13.-Water levels in selected observation wells-Continued

NUM8EH (C-29- MI3SDDC- 1. STATE APPLICATION A-116~. F. U. SMITH.
UHILLED IRRIGATION WAT£R-TA~LE WELL IN ALLUVIUM. DIAM 1~ IN (30 CMI. DEPTN 300 FT (91 MI. CASED TO
JOU FT (91 MI. IJERFORAT£u 120-300 FT (31-91 MI. MP TOP OF CASING. 1.00 FT (0030 MI ABUVE L~U. ..A­
TEH LEVEL BELOw LSD.
LSD 5142 FT AbOVE M~L.

HI6HEST WATER LtVEL ~3.10 BELOW LSD. MAR. 3. 1970.
LUWEST WATER LEVEL 80.00 ~ELOW LSD. JUNE 20. 1974.
RECORDS AVAILAbLE: 1~1~-16.

----------------------------------------------------------------------------------------------------
DATE

WAT£R
LEVEL DA TE:

WATER
LEVEL DATE

wATEH
LEVEL DA Tt:.

WATt:.H
LEVEL

----------------------------------------------------------------------------------------------------
JUNE 26. 1914
S£P. 25
UE.C. 10

80. G
51.20
46.31

MAR.
APR.
MAY

4. 1':115
8
6

4S.52
.45.34
45.23

MAY 14. 1915
JUNE 4

~5.20

45.ltl
OCT.
MAR.

I. 1\115
3. 191b

4il.Utl
43.lu

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

NUMBEH (C-30- 11 5AAA- 1. STATE APPLICATION 3?412. PAUL AND ~EHT

S~ITH. DRILLEU STOCK WATER-TABLE wELL IN ALLUvIUM. DIAM 6 IN (IS CMI. DEPTH dO FT (24 MI. CASED TO
~o FT (2~ MI. PtRFORATEU 28-80 FT (Y-2~ MI. MP TOP OF CASING. 1.00 FT (0.30 MI ABUVE LSD. wATER
LEVEL ~ELOW LSU.
LSD ~M5':1 FT A~OVE M~L.

HIGHE.ST WATER LE.VEL 2~.ou BELOW LSD. APR. 21. 197~. MAY 3. 1974.
LOwEST wATER LEvEL 29.43 BELOW LSD. AUG. 20. 191~.

RECORUS AVAILA~LE: 1913-15.
----------------------------------------------------------------------------------------------------

DATE
WATEfi
LEVEL DATE

ljATti'l
LEVEL DATE

WATER
LEVEL uATE

wAH.R
LEVEL

----------------------------------------------------------------------------------------------------
JULY 31. 1913 27.04 MAY 3. 1914 24.0U AUG. 20. I'H4 29.43 MAH. 4. 1~1~ 25.30
MAR. 26. 1914 24.0tl MAY 20 26.51 SEP. 25 28.61 APR. 1 25.22
APR. 5 24.12 JUNE 12 28.33 OCT. 2 28.lll MAY 6 25.36
APR. l:i 24.05 JULY 12 2il.20 NUV. 12 26.21 JUNE 4 2M.05
At>R. 22 24.05 JULY 23 2M.44 DEC. 9 25.61 JUNE 24 29.17
APR. 21 ?4.00 JULY 31 21l.2S

NUMBER (C-30- 71 5ADD- 1. STATE APPLICATIONS 25067' 3225~. A-b632.
KEN HUFF. DRILLED IRRIGATION wATER-TABLE ljELL IN ALLuvIUM. DIAM Ib IN (~1 CMI. DEPTN ~OO FT (122
MI. CASED TO 40U FT (122 ~I. PERFORATED 130-400 FT (~O-122 MI. MP BOTTOM LIP OF ACCESS PIPt. 0.60
FT (0.18 MI ABOVE LSll. wATER LEVEL BELOw LSD.
LSD 5915 FT A~UVE M~L.

HIbHEST WATER LEVEL 71.28 BELOW LSD. APR. 22. 191~.

LOWEST ljATER LEvEL 113.55 ~ELOlj LSD. OCT. I. 1975.
HECOIolDS AVAILA~LE: 1~13-16.

WATER WATER ljATER wATEH
DATE LEvEL DATE LEvEL DATE LEVEL DATE LEVEL

----------------------------------------------------------------------------------------------------
APR. I. 1913 83. G APR. 22. 197~ 1l.2M JUt.[. 12. 191~ 7"1.12 APR. 7. 1~75 13.25
JULY 31 78.35 APR. 29 72.1'1 JULY 12 83.34 MAY b 1S.02
MAH. 26. 1914 11.33 MAY 3 13.S3 DEC. ~ 73.91 OCT. 1 83.5~

AP~. 5 11.3~ MAY 20 18.10 MAR. 4. 1915 13.33 MAR. 3. 1~10 13.2~

APH. 15 11.29

NUMBER (C-30- 11 5CCD- 1. STATE APPLICATION 2S0b1. S. A. ANU B• ...
SMITH. DRILLEU IRRluATION WATER-TABLE wELL IN ALLUVIUM. DIAM 14 IN (30 CMI. UEPTH 610 FT (lab MI.
CASEU TO 610 FT (186 MI. MP TOP OF HOE IN PUMP BASE. 1.00 FT (0.30 MI ABOVE LSD. ljATER LEVEL BELOW
LSU.
LSD ~.lu FT A~OvE MSL.
HIGHEST WATER LEvEL 8d.91 BELOW LSD. MAR. 6. 1913.
LOwEST wATER LEVEL t06.00 dEL Ow LSD. SEP. 14. 1973.
RECUHUS AVAILA~LE: 1~11-15.

"A EH WAIEH wATER WATE~

DATE LEvEL DATE LEVEL DATE LEVEL DATE LEVEL------_..~' - -------------------------_._-----------------------------------------------------
~AR. 10. 1Yll H,o.15 SEP. 14. 1~73 20b.00B MAR. 26. 1914 105.62 MAR. 4. 1915 10B.11
OCT. 7 -S.65 SEP. 26 121.69B APR. S 10:i.1~ APR. 1 IU8.67
MAR. 1. 1912 1l4.56 OCT. 1 117.01B APH. 15 105.21 OCT. 1 12M.52
MAR. 6. 1913 IH:I.91 MAR. 2. 1974 102.53 APR. 25 105.36
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Table 13.-Water levels in selected observation wells-Continued

~UMBER (C-30- 7) 5CDD- 1. STATE APPLICATION 25067. A-7067. ~. A. AND
~. W. SMITH. URILLEO IRRIGATIO~ wATER-TABLE WELL IN ALLUVIUM. DIAM 10 IN (41 CM). DEPTrl ~uS fT (24~
M). CASED TO dO~ FT (245 MI. PERFORATED 250-~05 FT (76-~45 M). MP BOTTOM OF HOLE IN SOUTH SIDE Of
CASI~G. 0.50 fT (0.1~ M) ABOVE LSD. WATER LEVEL BELOw LSD.
LSD ~~14 FT AdUVE MSL.
HIGHtST WATER LEVEL B3.83 BELOW LSD. APR. 15. 1~74.

LOWEST WATER L~vEL 98.00 BELOW LSD. fEd. 15. 1973.
RECORDS AVAILAdLE: 1~73-76.

----------------------------------------------------------------------------------------------------
DATE

WATER
LEvEL DATE

WATER
LEVEL DATE

WATER
LEvEL DATE

wATER
LEVEL

----------------------------------------------------------------------------------------------------
fEb. 15. 1973
SEP. 26
MAR. 26. 1':1"4

98. G
92.76
1:13.84

APR. 5. 1~74

APR. 15
APR. 22

83.1:17
'1:13.1:13

83.':10

APH. 25. l'H4
MAR. 4. 1975
APR. 7

83.86
86.70
86030

OCT.
MAR.

1. 19 7~

3. 1~76

97.95
1:16.15

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

NUMdER (C-30- 7)10BBA- 1. STATE APPLICATION 37471. ROwLAND YARDLEY.
u~ILLED STOCK wATER-TAdLE wELL IN ALLUVIUM. DIAM 6 IN (1~ CM). DEPTH 200 fT (01 MI. CASED TO 200 fT
(01 MI. MP TOP Of CASING. 1.00 fT (0.30 M) ABOVE LSD. WATER LEVEL BELOW LSD.
LSD 6005 FT AbOVE MSL.
HIGhEST WATER LEVEL 7~.54 BELOw LSD. JUNE 12. 1974.
LOwEST WATER L~vEL 79.79 BELOw LSD. JULY 31. 1973.
RECORuS AVAILAbLE: 1~13-76.

----------------------------------------------------------------------------------------------------
DATE

WATER
LEVEL DATE

wATEt(
LEVEL DATE

WATER
LEVEL DATE

wATER
LEVEL

----------------------------------------------------------------------------------------------------
-.lULY 20. 1973 7~.73 NOV. 22. 1~73 79.6,+ JULY 12. 1974 79.58 DEC. 10.
JULY 31 79.7'1 MAR. 2. 1974 79.59 JULY 23 79.55 MAR. 4.
SE.P. 6 79.75 MAR. 26 79.60 JULY 30 79.59 APR. 7
SEP. 11 79.74 APR. 16 79.~d AUG. 5 7~.56 MAY 6
SE.... 14 79.72 APR. 22 79.62 AUG. 20 79.59 JUNE 4
St:P. 30 79.70 APR. 30 79.61 SEP. 23 79.58 JUNE 24
~OV. 0 79.66 MAY 21 79.5~ OCT. 2 79.60 OCT. 2
NOV. 13 79.64 JUNE 12 19.54 NOV. 12 19.62 MAR. 3.
lliOV. 18 79.6c

1974 79.57
1975 7'J.62

79.62
79.65
79.73
19.66
79.76

1976 19.75

NUMBER (C-30- 9) 1ADC- 1.
uRILLED COMMERICAL wATER-TABLE WELL IN ALLUVIUM. DIAM 6
1'10 fT (58 Ml, PERfORATED 120-190 fT (37-58 MI. MP TO~

TER LEVEL 8ELOW LSD.
LSD 5538.11 fT ABOVE MSL.
HIGHEST WATER L~VEL 35.52 BELOw LSD. APR. 22. 1974.
LOwtST WATER LEVEL 75.00 BELO. LSD. JA~. 15. 1973.
RECORDS AVAILA~LE: 1':113-75.

STATE APPLICATION A-6559. T. L. GIESINu.
IN (15 CM). DEPTH 190 fT (58 M). C~SED TO
Of CASING. 2.40 fT (0.73 Ml BELOW LSD. WA-

DATE
WATER
LEVEL DATE

wATER
LEVEL DATE

WATER
LEVEL DATE

wATE.R
LEVEL

----------------------------------------------------------------------------------------------------
JAN. 15. 1973 7'::J. G APR. 22. 1974 35.52 MAY 21. 1974 38.36 APR. 7. 1975 41.15
MAR. 28. 1974 36.02 APR. 21 35.62 DEC. 10 56.20 MAY 8 46.47
APR. 16 35.54 MAY 3 35.B8 MAR. 4. 1975 49.85 OCT. 1 57.05

----------------------------------------------------------------------------------------------------
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Tobie 14.-Chemicol

Location: See Pas. 2 for explanation of nwaberina .~t....
Date of ...p1e: Year-lII01\th...day_

015- 015- 015-
DIS- SOLVED SOLVED SOLVED

HYDRO- TOUL 015- DIS- SOLVED MAG- 015- SODIUM PO-

DATE GEOLOGIC DEPTH SOLVED SOLVEO CAL- "E- SOL VEO PLUS US- aICAH- CAR-

OF l.t<IT uF TEMPEA- SILICA IRON CIUM SlUM SODIUM POTA~- SlUM BONA TE BONATE

LOCAl ION SAMPLE. (TABLE 1) .ELL ATuME YIELD 151021 IF~I ICAI (H6J INA) SlUM IK) IHCOJI (C03)

IFTI IDEG Cl (GAL/MIN) I"G/LI IUG/LI ("Gill ("GILl (MG/U iMG/U (MG/Ll ,MG/L) (MG/l)

IC-28- TlISBBA- 2 h-07-11 2,3 98' 10.0 bBO 29 bO II 19 201 Ib'

IC-2B- TI2IDDA- I b2-0b-"1 1,2 232 11.5 31~ 31 'd 6.8 1b 1J4 bb

IC-29- 11 3CAB- I 74-05-22 2,3 1000 13.0 1180 21 39 6.' 12 l.b d" 0

7,.-08-0:t 13.1 1090
(C-29- 7) 1IeO"'- 1 74-a.-llt 2,3 bOO 12.3 150 21 52 9.' 21 1.9 1""

IC-29- 1119BCD- 61-09-11 .-..!.J2 256 13.5 110' ~O •• 1.3 •• I'" 90

64-09-01 13.0 '5 .6 9.1 .0 1.0 1-- 0

65-07-.c!tI 12.5 120. .1 58 .0 U"
b6-01-01 J2.5.
lJ-09-1t:J 12.5 117U 'I 51 10 29 b.O 21<

1.--08-19 12.~ ll1U
15-0b-O' 12.7 820

eC-29- 1121CAC- I bO-08-0" 1,2 '01 13.0 8~5 28 56 10 15 3.5 l"U
bl-07-Utl 12.S 31 59 8.B l' 2.5 l"U
62-05-03 10.5 1"

IC-29- 1121CAD-S1 b1-a7-0tt 13.5 31 0 3d b.3 10 2.5 I'"
eC-29- 1121CDB-Sl 61-01-08 .4.00 32 0 3b 1.3 12 2.' 1"
IC-29- Tl22BDA- 1 74-aJ-its 1,2 31d 12.8 .50 21 30 '2 II 13 1.9 IdO

74-07-2~ 12.2 .50
(c-29- 7) 28A -5 55-01-2J 2' .3 31 10>

(C-c9- 7» 32080- 75-06-,24 1.2 15b 12.2 121U '3 12 18 32 5.3 25':J

(C-29- 7)34880- 75-0S-0tl 1.2 .91 Ic30
eC-29- 81 9BAD- 6l-0B-OIi 3 I~O 11.5 •• 1." 30 b3 2,3

IC-29- 8) 200C8- 75-06-2- 1,2 115 11.5 250 32 51 12 21 3.2 110
(C-29- 8) 2JCAA- 74-04-~'ll 3 ••0 Ib.O bOO 51 13 5.5 240 d.b j~O

75-0b-O~ 16 .... .00
IC-29- 8125CAC- 1 45-02-i~ 58 3' 6.b 1b b,

bl-09-11 20.0 b" 32 5 •• 29 llb
6 ... -09-01 l~.S b, 3U 5 •• 20 1.1 1'"
65-01-"d 1'.5 bl 32 '.6 2. 1""

12-05-23 1'1.0 11 31 5.5 20 0.1 le3
75-0b-O,;; 1'.1 '.b

IC-29- 8131ADD- 1 60-00-1U 310 11.5 120U .. 82 IB 9T 5.3 391
6"'-09-01 11.0 'bU '3 1Q 18 92 5.b 3'"
6!)-09-0d 11.0 113" '0 "2 19 85 J"

66-07-07 11.0
69-08-~~ 10.0
73-07-~o 12.1 '00 •• 6d 11 11 5.5 30J

(c-29- 8) 35DDC-1 f4-07-1i 2.3 300 Hh~ 10V
75-0b"~" Ib.5 330 S6 15 2.2 29 b.2 111

IC-29- 8) 30ACC- 74-05-~~ Sid 25.U _0 11 2.8 28 8.2 11'
7"'-08-1" 2·..5 1300

(e-30- 71 5COO- 74-04-2';; 2,3 805 22.0 5' 22 6.1 28 5.1 1j~
74-07-~" 21.5
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analvIU of ground water

015- 015- 015'" uI~- 015- SPE-
DIS- DIS- SOLVED SOLVED SOL VEO NON- SOLVED SOL VEO SODIUM Clf IC

DIS- SOLVED SOLVt.U 015_ NITRITE ORTMO ORTHa. 015- CAH- SUL IDS SoLloS AlKA- Ao- CON-
SOLVED CHLo- flUO- SOLVED PLUS PHOS- PtWS- SOLvED HARD- BONATE hcESI- 'SUM OF lINITv SOHP- OUCT-

SUlF ATE .10E RIOt. NI TkATE NITRATE. PHATE PHORUS ~ORON NESS HARD.. "OE AT CONSTI- AS TION Pt.riCENT ANtE PH
IS04-l (ell (f) INO]) IN) (P04-l (P' (B' (CA''''GI NESS 1~0 Cl TUENTSl tACOJ HATIU ~OOIUM (MICRO-
(MG/l) (Hb/Ll (MG/l1 (MG/ll (MG/ll IMG/ll (Mb/ll (Ub/U (MG/Ll IMG/l) {MG/LI (MG/l' (MG/l l MHOS' loNITS'

21 .1 1.2 .06 .02 30 200 61 282 135 .b 11 'B3 1.1
25 30 .'> 3. I 1'. )8 230 221 220 .6 19 3bl 1.'
25 ]4 .5 .b3 .09 • U) 20 12U '>2 192 12 .> 11 321 1.>

3U5 1.3
)0 I'> .7 2.1 .25 .08 30 110 16 2b2 15it .7 21 4-L'1 7.b

bO 2< ~.d 1.0 305 32,> 301 I •• .3 ..., 7.'>
.5 l2 .9 •• 0 15b 313 318 lb3 I •• )5 ''>0 1,)
>5 23 1.3 190 HI 341 1.7 ~]2 7.'

19 450
'1 23 17. 10 312 114 .9 2S .97

.20 1.3
'00 1.3

30 31 .. 2.1 1.3 )5 263 2bb I •• ., '" .12 7••
n 28 .. I.' 3b 106 2bb 1_8 .. I' '1' 1 ••

29 2.2 1 7~ itS 127 39 7.5

lb b.O .) 0 120 • 18~ 19. lib .' I'> 283 1.3
15 1.5 .. 0 120 2 190 190 II. .'> 17 289 1.'
25 Ib .. 20 .15 .0'> 20 1.0 28 2•• 1'8 .. I' .0. 1.b

380 7. I
54 Ib .) 1.1 12b 233 12b 7.3

46 .1 .3 2,) .15 .0> IbO 250 • '> '0' 20 • .. 21 bOO 1.>
)40 7.1

"'0 292 .1 .10 145 538 le20 101:)0 208 I.D Ib 1700 1,)
30 38 I,) .58 .21 .01 '0 1.0 33 218 I .. .7 20 '50 1 ••

220 35 7.5 .2' .31 .12 150 S> 0 176 312 I' .9 1160 B.!;

11.0 1.'
)9 1.0 .b .00 II) bO 2" '» 1.'
.8 1 .0 • 70 103 0 2.5 25. 105 1.2 38 298 1.9
.1 5.b .1 .30 98 0 23b 237 103 .. 29 298 1 ••
'2 5.9 .02 99 0 2" 236 100 291 8.0

100 101 .. 28
300 1.9

89 5' .. I •• 217 '>79 592 32b 2.5 '3 88b 1.8
14 56 .3 2.5 272 51. 56. 32< 2.' '2 814 1 ••
90 5' 3 •• 310 58it 518 323 2.1 9~4- 1.1

'8 888
31 178

b5 3b 2'0 .96 298 2.2 .0 1.3
2.0 8.3

15 7.8 .b .OJ .09 .03 50 41 190 9b I.' .,. 250 8.1

l2 b.8 .7 .08 .21 .01 '0 S. 185 98 1.7 '9 2bO 8.1
2.,0 8.J

11 16 ,) .,b .06 .02 .0 80 223 III I •• '1 JOO 8.0
J05 •• 1
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Tobie 15.-ChemiClI

DATE OF SAMPLE' YEAR-MONTH-DAY.
015- 015-

DIS- SOL~EU ~OL'vt::U U15- OIS-
INSJAN- 015- DIS- SOLVED MAG- ~IS- SOlJIUM uIS- SOL VEU SOL\I'lO

OATt TANEOUS SOLvt.lJ SOLVED CAL- HE- sOLVtD PLUS aICAR- CAR- SULVED CHLO- fLUO-
STATION NUMBER Of H.MPEW- 015- Sllll,,;M l~ON CIUM ,IUM ~OUluH POT AS- BONAll dONATE SUlf Aft: iHOi:. RiOt'

AND NAME SAMPLE ATURE CHARGE (SIOtl (fE) ICA) (NG) eN,it,) SlUM IHC03) tco.l) (~O41 {CLl {f'
(DE. C, (FT'IB) ("GIL) IUG/L) (",all) (MG/L) (Mb/ll IMG/U (MOIL) (MG/LI (MG/U U4b/LI CMG/ll

IOll4500 BUVER RIVER 49-08-01 33 J.O ~.o 112 8.2 b.O
NUR' BEAVER 49-0H-08 13 J.o J •• 7S 5.a ..

6'-OJ-12 35.0 32 28 5 •• lS •• 38 b.O
6'-05-21 50.0 9., 8.a 1.9 5.9 Ja 8.' 1._
64-01-30 ~1f.O l_ IS 3._ 6.<j 6b 9.5 2.u

10ll.aoo BUVER RIVER 6'-09-2. bb.O 2) la 0.' _.3 au 1. 1._
AT BUVER 6"-03-11 42.0 27 200 ;5 •• 0 I.a _1 30 •• 0 oj

6"'-05-21 51.0 Ib 1_0 12 t.4 ... .S 6.0 s.O ol
&4-07-t.9 12.0 2J 30 22 5.0 lU ''I 8.u 5.0 oJ
6it-09-23 td.O JS _0 oa 10 I, 19] 15 l' ..

10235000 SOUTH CREEl< 65-01-30 10 55 15 ~.8

NEAR BEAVER 74-07-24 34 15 0.1 o. I 5' 25 1._ .,
IOl36000 HoRTH FORK ...!.~:.!P:-~!... 1':1.1 2. b •• 1.1 S. J 15 2U ,.0 I.,
NORTH CREEK NUH BEAvER

IOl36800 8EAVER RIVER 64-03-11 ~~~-o- J"O ,0 35 3.~ I, 134 2. 12
.IOVE DRY CREEK. AT b4-05-21 td.O I· 1'0 1_ 5.5 b.l .3 11 10 oJ

GREENVILLE
64-01-29 72.0 30 20 0 7.0 10 120 l' 11 ..
64-U9-23 68.0 3a '0 b' la <b 2al JJ 2J 1.0

IOll1000 BEAVER RIVER 5U-01-13 ,1 2C •• )3) 102 5'
U ADAMSV ILLE 51-02-01 01 08 I' J4 l~ti 'a 2a

64-03-11 4~.O 3, JO '5 1< <s lal 31 20 .b

64-05-21 5';).0 Ib 170 <0 b.O Ib .7 18 ,0 oJ
64-01-29 82.0 31 20 35 10 1- ISS 'I 15 ..
64-09-23 71.0 3a 30 76 2< bS 324 7a 50 I.b
74-10-08 1T.,=, 2.6 .5 80 .0 21 .j J9, a3 ,,8 1.1
15-01-01 3.u 3b 37 '0 Ja 8.a '0 Ibl 24 20 ..
7,-02-0S .U 30 3a '1 •• s "0 la3 21 17 .S
75-03-04 0., 3b 3S o' 11 2b 1~.l 2. I. .b
1~-04-t.l8 5., 28 3' '0 ,3 13 Ju a7 34 ,. .a
15-0S-06 10.0 2.0 J' 11 <1 .b J27 b' .8 1.1
T5-t.l6-02 16.0 2' 2. 31 10 <0 173 2b lb .1

75-07-08 25.U 21 02 1'0 72 ,I b3 J2. 11 'a J7 I.'
15-08-05 20.5 .. b_ 22 bS J15 3 J9 3a 1. j

75-09-04 2<.0 23 o' 15 23 f. 3.8 0 61 51 103
15-10-01 ll.S 5.4 3a '0 11 ". -. 521 0 74 59 101
15-11-0' 10.0 4U 3, o, 11 <- 213 6 23 17 .-
15-12-02 b.O 31 30 '1 11 <. ,00 0 2. la .b
1.-01-'" '.0 2. 32 10 00 10 <I 1_0 0 23 1b .-70-02-10 3.S 30 31 01 11 <1 ~oo 0 29 23 .b
"0-U:)-U3 .l.o 32 J' •• I_ .e. "00 ell) 30 2. .7
76-04-07 12.0 Ib '1 30 Sb 15 o • ell) 280 '0 32 1.0

7&-05-0, 20.0 • 80 31 79 <J .- 3_0 20 110 71 Id
16-01-12 22.0 .lO os .0 SI 20 .0 <.0 30 a2 .2 103
76-08-01t 22.0 ' l2 •• b' U ." ,350 30 95 6b 1 ••
76-U9-02 2>.0 .10 3. Sl 21 11u 2.0 13 100 a6 102
16-09-U9 25.0 .10 141 •
16-10-08 5.':) ,68 .u _0 .b 2' 110 J.- 0 120 al 1.2
7&-11-09 10.0 l30 II

10231500 INDIAN CREEK 65-08-02 ,3 eli 0 8.0 3.0
NEAR BEAVt'R 74-07-30 1&.0 n 10 I.a ,.. 00 10 3.b .b
10llBOOO INDIAN CREEK 64-03-12 32.0 JU lu, 73 <bl 705 )11 185
U ADAMS VI.LE

.'-05-21 b9.0 I) 32 10 13 hS 21 S.l
IOll9000 llEAVER RIVER 5U-01-13 o. 07 Ib bU 2al .J
AT ROCKY fORD DAM, NEAR 64-03-11 Sb.O 37 10 "b la '5 2JJ 54 50 ..
MINERSVILLE 64-05-21 61.0 2. bO ,3 1. 'J ~33 'a .2 ..

64-u7-29 11.0 ,. 30 00 20 so 21' 53 .1 .-
6410-0':11-23 bli.O .u 20 ,3 2. '0 231 55 50 ..

~/ANALYZEO FOR IIUT NOT DETECTED.
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.n.ly.. of surf8Clf w8t.r

uIS- Ol~- ()I~- Ol~- 015- :)~t-

SOLvlu ~OLV~O SOLVEO NON- SOLVEU Sal VEO 015- ~l,}IlIUM CIF IC
015_ NITHITt. OHTHO OHTHO. 015- CAJoe- SOLIu5 SOLIDS !)ULVt:.U AlI(A- AO- CON-

SOLVED PlU~ PHOS'" PHUS- :.iOLVEO HAHU- l;ufIlATE IHES1- (SUM OF ::tOLIO!> LINIry SOHP- uUcT-
!\IITHATE N lTHA Tt. PHATE JoIHOHUS &ORuN Nl:::S~ HAHU'" OU~ AT CUNSTI- I TONS AS TION PEHCfNT At\lCE ""(NOJI INI (PO-I ("I (dl (CA,Mb) NESS ItsO"'CI TuENTSl PC:M CACld RATIO SOUIUfl4 (MICteO-

(Mu/LI 1fl46/U l"'b/l) (MulL) IUG/L) I""GIll (fl46/L I (MG/L I (Mb/L) AC-F f) 046/U MrlU~) IONI r~1

•• 0 v, 0 I_I .. Ib 320
.20 ., 0 be .3 IS 17u
010 "2 IS 163 .i12 II c22 (.'i

.3U JO 0 b' .ov 31 Ii, I.'
010 .,2 U •• oil ,. lid I.b

1.7 b. 0 103 01. 00 ISO I._
1.0 ". IV lb' .22 " .3 IS 25'i 1.8
.~o '0 3 85 .12 3 I .3 20 III 7.3

1.0 Ib I 121 .lb " .5 21 11'> 1.0

'.3 Ibc 2 2dO .3d 10" .. IJ 370 d.O

'd J 9b 013 ., 12., I.,
• b .2M • O• 30 ,. 10 115 oIb .. .3 IS I" d.U
• uJ .03 .01 20 " 12 " 010 Ie .5 JI dc I.d

2.' t.HI cO 20. .2d 11" ., Id 300 I.'
.so 10 2 128 017 00 .3 Ib Ibb I.c

1.2 "b a 16d .23 1 vU .. ld 2'0 0.0
• 50 2J' 0 368 .50 'i.J I .7 IV '1, d.'
010 21d U c 13 2.9 .d d7u

1.3 17. 18 31n .'2 IbU .M
301 loU II ~93 .'0 l .. d. .9 c' .10 7.'

1.1 7. 3 160 .2c 71 .8 31 <20 I. U
jol I'b I. 22. • ]U l'i.l .7 21 J2, I.b

.2U 2dU 10 52& .72 (171 1.7 33 730 d.2
2.0 0 SVb 'j'il .dl j,,. 2.' .0 d.'
1 JO a c34 236 .32 IJ I .8 2' 330 I."

140 60 252 .3' lou ." 2b JI0 7.7
loa c13 c6b .37 l' I .9 20 375 7.'
I va Ju8 308 .'2 10O 1.0 25 4~U 7.d
20U 'ob "b .ob 200 1.8 J' dOU !:I.b,
13U 241 236 .33 1"£ .V 27 3bO 7.d

21u '11 .72 .0' c;l 1.7 33 750 d.7
200 '8b .76 .bb Ji3 1.7 3' 740 d.7
ltsU ">0 "'0 .75 3co 2.0 37 b5U d.3
2VO bl U b3. .d3 .d 2.5 .1 7bO 8.0
IIU i7J 275 .37 Id, .9 25 .15 8.5

1bO 2b7 265 .3b 1°' .9 25 .13 8.2
1.U 23ij 2'1 .32 1'0 .8 2' 350 tI.3
loU c71 274 .37 1°_ .' 25 '1 U d. U
1"0 2dq 306 .jq 1" .9 24 .50 ·hl
2UO 382 S11 .52 .bo 1.3 31 ,90 d.3

cVu bl5 bJ2 .d' JOJ 2.' .1 "dU dol
210 _Yb ~3J .bd c•• 2.7 .7 d20 d.7
2'0 535 bOO .73 JJI 2.b •• 78u 8.V
210 »1 572 .15 2bV 3.3 52 dSO 8.b

13e ':SSG d.b

JI0 'db bb7 .dO 3<1 2.7 .3 1050 1.9
'i.O 1 "0 titS

2d bl .Od c_ 80 b.tl
.02 .00 J2 7S 010 jJ .5 28 110 8.0

3.b SoO 1jOO 1.77 5 ttl 1'900 7.5

1.0 122 3 189 .2b II" 2b2 7.8
.10 III 0 lJ- 2.n '1 b80I.' 212 11 .20 .~7 1'0 I.b 35 b20 d.3

1.' "Ub b 37b .51 1V. 1.3 30 "'0 8.6
.00 Id2 1 369 .50 101 1.6 3b ~3, 7.8

.70 2Jd .. .10 .5b 1"- I •• 31 ~7S d.3
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Table 16.-Estimated withdrawals, in acre-feet, of ground water in Beaver Valley, 1934-75

Use

Year Public Domestic Total
Irrigation supply Industry and stock (rounded)

1934 250 0 25 100 400
1935 550 0 25 100 700
1936 550 0 25 100 700
1937 560 0 25 100 700
1938 570 0 25 100 700
1939 550 0 25 100 700

1940 550 0 25 100 700
1941 560 0 25 100 700
1942 560 0 25 100 700
1943 560 0 25 100 700
1944 560 0 25 100 700
1945 560 0 25 100 700
1946 560 0 25 100 700
1947 640 0 25 100 800
1948 640 0 25 100 800
1949 630 0 25 100 800

1950 1,650 50 25 100 1,800
1951 1,910 50 25 100 2,100
1952 2,120 50 25 100 2,300
1953 2,210 50 25 100 2,400
1954 2,620 50 25 100 2,800
1955 3,060 50 25 100 3,200
1956 3,480 50 25 100 3,700
1957 3,470 50 25 100 3,600
1958 3,500 50 25 100 3,700
1959 4,160 50 25 100 4,300

1960 4,140 50 25 100 4,300
1961 4,280 50 25 100 4,500
1962 4,750 200 25 100 5,100
1963 4,840 200 25 100 5,200
1964 5,680 200 25 100 6,000
1965 3,440 200 25 100 3,800
1966 5,370 210 25 100 5,700
1967 3,400 930 25 100 4,500
1968 2,940 930 25 100 4,000
1969 3,380 930 25 100 4,400

1970 3,680 930 25 100 4,700
1971 5,230 930 25 100 6,300
1972 8,200 930 25 100 9,300
1973 4,670 930 25 100 5,700
1974 8,880 930 0 125 9,900
1975 6,600 930 0 125 7,700
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Table 17.-Selected drillers'logs of wells

Location: See page 2 for explanation of numbering system.
Altitude: Surveyed altitudes are given in hundredths of a foot; altitudes interpolated from topographic maps are given in feet.

MateriaL Thickness Depth
(It) (It)

Material Thickness Depth
(It) (It)

Material Thickness Depth
(It) (It)

(C-28-6)29cbc-1. Log by Vic's Drilling
Co. Alt. 6,560.

Soli .. 2
Gravel and boulders. 35
Gravel, cemented 148
Sand and gravel. 16
~~l 15

(C·28-7HSbba-2. Log by Band B
Drilling Co. Alt. 6,271.88.

Soli 7
Clay and gravel. 11
Gravel and boulders. 102
Sand, gravel, and boulders 35
Clay and boulders. 55
Sand and gravel. 26
Clay, sand, and gravel 39
Conglomerate 40
Clay, sand, and gravel 55
Conglomerate 40
Clay and gravel. 36
Clay, sand, and gravel 56
Boulders 10
Gravel 62
Boulders 7
Clay and gravel. 15
Clay and cobbles 54
Cl~ 2
Boulders 9
Clay and boulders. 15
Conglomerate 26
Gravel 29
Boulders 27
Soft streaks 17
Material not reported. 190
~~l 14
Clay 5

,(C-~~i~~::C~~:. A~~~ ::1;6~~.B
Soil 6
Clay, sandy. 31
Boulders and gravel. 8
Clay 11
Clay with sand lenses. 19
Sand and gravel. 10
Clay 9
Clay, gray, sandy. 21
Clay with gravel lenses. 13
Clay and boulders. 10
Clay 17
Sand and gravel. 9
Clay 8
Boulders, gravel, and clay 30
CIQ 9
Boulders 7
Sand and gravel. 8
Clay 12
Boulders and gravel. 17
Clay 8
Sand 7
Clay, hard 16
Gravel and boulders. 10
Clay 4

(C-28-7U9bdb·l. Log by Band B
Drilling Co. Alt. 5,975.50.

Soil 90
Sand and clay. 20
Clay and gravel. 4
Sand and gravel. 8
Clay and gravel. 5
~~el 3
Clay and gravel. 20
Clay and boulders. 6
Clay, cemented 14
Gravel 5
Sand 10
Clay, cemented 19
Sand and gravel. 3

(C-28-7l2Idd.·l. Log by Band B
Drilling Co. Alt. 6,119.78.

Soil 9
Gravel and boulders. 12
Bou lder sand clay. 11
Gravel and boulders. 7
Clay, sandy. 20
Clay 3
Sand and gravel. 5
ILn 7
Sand and gravel. 11
Clay 11
.'::iand and ;_;:~,,/,.·l. 6
Clay and boulders. 32
Gravel and boulders. 4
Clay 20
Bou lder sand grave 1. 4
Clay 5
Boulders and clay. 17
Gravel and clay. 16
t'lay 7

2
37

185
201
216

7
18

120
155
210
236
275
315
370
410
446
502
512
574
581
596
650
652
661
676
702
731
758
775
965
979
984

6
37
45
56
75
85
94

115
128
138
155
164
172
202
211
218
226
238
255
263
270
286
296
300

90
110
114
122
127
130
150
156
170
175
185
204
207

9
21
32
39
59
62
67
74
85
96

102
134
138
158
162
167
184
200
207

(C-28-7)21dda-l.- Continued
Gr~el 9
Clay 12
Gravel and sand. 2
Clay, blue 2

(c-28-7)27cca-l. Log by Vic I s Drilling
Co. Alt. 6,169.02-

Soil 2
Sand, gravel, and boulders 17
Clay 16
Sand and gravel. 15
Clay 7
Sand, gravel, and boulders 27
Clay 14
Sand and gravel. 7
Clay 8
Sand, gravel, and boulders 4
Clay 4
Sand, gravel, and boulders 5
Clay 12
Sand, gravel, and boulders 16
Clay 9
Sand, gravel, and boulders 10
Clay 3
Sand, gravel, and boulders, with lenses

of clay 11
Clay 10
Sand and grave 1. 2
Clay 3
Sand, gravel, and boulders, with lenses

of clay 51
Clay 3
Sand, gravel, and boulders, with lenses
of clay 48

Clay 6
Sand, gravel, and boulders 19
CI~ 8
Sand, gravel, and boulders, with lenses
ofcl~ 25

(C-29-7l3cab-l. Log by Band B
Drilling Co. Alt. 6,086.36.

Soil 3
Gravel and boulders. 40
Clay, gravel, and boulders 74
Boulders 4
Clay and gravel. 17
Boulders 3
Clay and gravel. 5
Gravel 174
Clay and sand. 5
Clay and cobbles 7
Sand and boulders. 13
Clay, sand, and boulders 55
Clay 61
Cobbles. 11
S~d 49
Clay 26
Clay and gravel. 138
Cobbles. 25
Clay 162
Clay and sand. 32
Cl~ 96

(C-29-7>4aca·l. Log by Band B
Drilling Co. Alt. 6,083.60.

Soil 18
Clay 147
Clay, yellow, sand, and gravel 7
Clay 23
Gravel and boulders. 9
CI~ 3

(C-29-7l6baa-l. Log by Band B
Drilling Co. Alt. 5,910.

Soil 11
Boulders and clay. 4
CIQ 6
Boulders and gravel. 9
Clay 11
Gravel and clay. 13
Clay, blue 38
Bou lder sand grave 1 . 6
Clay, soft 6
Sand and gravel. 5
Clay 3
Boulders, gravel, and sand 5
CIQ 6
Boulders, sand, and gravel 3
Clay 13
Boulders, sand, and gravel 5
Clay 3
Boulders and gravel. 3
Clay, blue 58
Sand and gravel. 8
Clay 12
Boulders, gravel, and sand 16
CIQ 4
Boulders, gravel, and sand 16
Clay 5
Boulders a.nd gravel. 8

79

216
228
230
232

2
19
35
50
57
84
98

105
113
117
121
126
138
154
163
173
176

187
197
199
202

253
256

304
310
329
337

362

3
43

117
121
138
141
146
320
325
332
345
400
461
472
521
547
685
710
872
904

1.000

18
165
172
195
204
207

II
15
21
30
41
54
92
98

104
109
112
117
123
126
139
144
147
150
208
216
228
244
248
264
269
277

{C-29-7)6baa-1. - Continued
Clay
Gravel and sand.
Clay
Gravel and sand.
Clay
Gr ave I and sand.
Clay

(C-29-7HOcdb-l. Log by Band B
Drilling Co. Alt. 6,022.41.

Soil
Gravel and boulders.
Gravel
Boulders
Clay
Boulders
Clay
Clay, sand, and gravel
Clay and gravel.
Sand and gravel.
Clay and gravel.
Sand and gravel.
Clay and gravel.
Sand and gravel.
Clay and gravel.
Gravel and boulders.
Clay and gravel.
Gravel and boulders.
Clay and gravel.
Gravel and boulders.
Clay and gravel.
Boulders
Clay and boulders.
Boulders
Clay
Boulders
Clay and gravel.
Boulders
Clay and gravel.
Boulders
Clay and gravel.
Boulders
Clay and gravel.
Boulders
Clay
Boulders and sand.
Sand and gravel.
Boulders
Clay
Boulders and sand.
Clay with sand lenses.
Sand and grave I.
Sand and clay.
Clay

(C-29-7Hlcda-l. Log by Grimshaw
Drilling Co. Alt. 6,098.33.

Silt
Cobbles.
Boulders
Gravel
Cobbles.
Boulders
Clay
Gravel
Boulders
Clay
Sand
Cobbles.
Clay

Cobbles.
Sand
Boulders
Sand
Gravel
Sand
Boulders
Clay
Sand
Clay
Sand
Clay
Sand
Gravel, fine

(C-29-7H4bac-1. Log by Band B
Drilling Co. Alt. 6,088.38.

Soil
Sand
Gravt'l
Gravel and boulders.
Clay
Clay and gravel.
Clay
Sand and gravel.
Clay
Sand and gravel.

(C-29-7116aaa-l. Log by P. C. Bradshaw
A1t, 5,985,46.

Boulders

12
5

II
10

9
22

4

2
16
77
6
5
2

13
8
6
3
4
2

14
5
4
5

14
6

13
12
25

2
12
24
12
4

22
6

28
4

17
6

27
3

96
20

5
26
23
16
90
25
10
20

6
5

34
16

6
12

6
47
17
14
40
14
58
23
23
II
27

8
40

5
28
34

9
14
54
38
II

25
20
27
33
16
II
15

6
35
13

38

289
294
305
315
324
346
350

2
18
95

101
106
108
121
129
135
138
142
144
158
163
167
172
186
192
205
217
242
244
256
280
292
296
318
324
352
356
373
379
406
409
505
525
530
556
579
595
685
710
720
740

6
II
45
61
67
79
85

132
149
163
203
217
275
298
321
332
359
367
407
412
440
474
483
497
551
589
600

25
45
72

105
121
132
147
153
188
201
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Tabl. 17.-Soloctad drill.,,' logs of wells-Continuad

Material Thickness Depth
(ft) (ft)

Material Haterial Thickness Depth
(ft) (ft)

lC-29-7H6aaa-L - Continued
Clay, brown. 4
Gravel, brown; water 4
Clay 3
~~el 8
Clay 17
Gravel 16
Clay 6
~~el 4
Clay 9
Gravel 13
Clay 6
Gr~el 3
Clay 9
Clay and gravel. 3
Cl~ 3D
Gravel 4
Clay 8

(C-29-7H6dhb-1. Log by Band B
Drilling Co. Alt. 5,915.

Gravel snd boulders. 120
Sand and gravel. 12
Gravel and boulders. 78
Cobbles. 60
Sand and gravel, cemented. 65
Clay and cobbles 45
Clay and cemented gravel layers. 60
Clay 22
Clay and gravel; broken. 98
Clay and gravel. 130
Boulders and sand, cemented. 50
Sand and gravel. 62

(C-29-7)l7cba-2. Log by Band 8
Drilling Co. Alt. 5,840.

Soil 5
Gravel 9
Clay 13
Sand and gravel. 21
Clay 5
Gravel 15
Clay 4

<C-29-7H8d.dd-1. Log by Band B
Drilling Co. Alto 5,798.

Suil 4
Boulders and gravel. 27
Cl~. 4
Boulders, gravel, and sand 2
Clay 17
Boulders and gravel. 5
Clay 13
Boulders, gravel, and sand 4
Sand, clay, and gravel 9
Boulders and clay. 9
Gravel with clay lenses. 15
Gravel, sandy. 7
Gravel and clay. 9
Cl~ 6
Boulders and gravel. 6
Clay 4
Boulders and clay. 5
Boulders and gravel. 13
Clay and gravel. 22
Gravel, sandy. 6
Gravel with clay lenses. 21
Clay 6
Bou Idersand grave 1. 8
Boulders with clay lenses. 9
Gravel, sandy. 8
Clay • 12
Gravel, sandy. 13
~avel~cl~. 23
Gravel 11
Clay 6
Sand and clay with gravel lenaes 10
Clay, hard 7
Boulders and gravel. 18
Clay and grave! . 9
~avel 8
ClQ 9
Gravel 5
Gravel anJ lay' 8
Boulders and gravel. 18
Clay 10

_(C-;~~~);~j~~~l. Log by P. C. Bradshaw

Snj 1 grave 11y 6
\. :.a;', sandy. 6
Clay and gravel, ln lenses 213
Gr~el 20
Clay 11

_(C-29-7)2Qbba~1. Log by 8 an' l

Drilling Co. Alt. 5,820.
Soil 5
Gravel 14
Cl~ 4

42
46
49
57
74
90
96

100
109
122
128
131
140
143
173
177
185

120
132
210
270
335
380
440
462
560
690
740
802

5
14
27
48
53
68
72

4
31
35
37
54
59
72
76
85
94

109
116
125
131
137
141
146
159
181
187
208
214
222
231
239
251
264
287
298
304
314
321
339
348
356
365
370
378
396
406

6
1l

225
245
256

5
19
23

(C-29-7)20bba-1. - Continued
Gravel 47
Clay 7
Sand and gravel. 20
Clay 41
Sand and gravel. 26
Sand 33
Clay and sand. 27
Sand and gravel. 47
Sand, gravel, and boulders 51
Cl~ 23
Sand and gravel. 21
Clay 15
Sand, gravel, and boulders 19

(C-29-7}2lbaa-l. Driller unknown.
AIL 5.865.15.

Gravel 25
Clay and gravel. 9
Gravel 19
Clay and gravel. 19
ClQ 2
Clay and gravel. 9
Gravel 6
Clay and gravel. 6
Clay, hard 20
Gravel 2
Clay and gravel. 27
Gravel 3
Clay, hard 3
Clay and gravE~l. 14
Gravel, flne 2
Clay, hard, and gravel 14
CI~ 6
Gravel 12
Clay 10
Gravel, fine 3
Clay 14
Clay and gravel. 12
Gravel 3
Clay and gravel. IS
~avel 9
Gravel, fine 3
Gravel 10
Clay IS
Clay and gravel. 36
Gravel 3
Clay and gravel. IS
~avel 2
CIQ 58

(C-29-7)21dbb-1. Log by Band B
Ori111ng Co. AIL 5,850.

Gravel and boulders. 65
Sand and gr ave 1. 7
Gravel and boulders. 31
Sand and grave 1. 9
Gravel and boulders. 16
Sand and gravel. 6
Gravel and boulders. 16

(C-29-7)22ada-1. Log by Band B
Drilling Co. Alt. 5,961.69.

Soil 12
Gravel and boulders. 91
Clay and gravel. 23
Clay and boulders. 84
Gravel and boulders. 99
Clay and boulders. 45
Gravel and boulders. 99

(C-29-7)22bda-l. Log by Band B
Drilling Co. Alto 5,924.

Sol1 5
Sand and gravel. 28
Clay, sand, and boulders 26
Clay and boulders. 26
Sand .•.... 22
Clay and boulders; water 56
Clay and boulders. 44
Clay, gravel, boulders 51
Clay and large boulders. 21
Boulders, large, and gravel, very loose 39

(C-29-7>32dbd-l. Log by P. C. Bradshaw
Alt. 5,819.

Clay 18
Gravel; dry. 6
Clay 4
C1I:Jy, sandy. 11
Gravel 23
Sand 4
Gravel and hardpan 90

(C-29-7)J4bbd-1. Log by 8 and 8
D1· 4 111ng Co. Alt. 5,933.59.

Soil 6
Sand, gravel, and boulders 114
Gravel, boulders, and conglomerate 95
Clay and boulders; cemented. 85

80

70
77
97

138
164
197
224
271
322
345
366
384
400

25
34
53
72
74
83
89
95

115
117
144
147
150
164
166
180
186
198
208
211
225
237
240
258
267
270
280
298
334
337
355
357
415

65
72

103
112
128
134
150

12
103
126
210
309
354
453

5
33
59
85

107
163
207
258
279
318

18
24
28
39
62
66

156

6
120
215
300

(C- 29-7) 34bbd-l.- Continued
Sand, gravel, boulders, and conglomerate
Clay, sand, and boulders
Clay, cemented

(C-29-8H3dda-l. Log by Band B
Drilling Co. Alt. 5,808.

Soil
Clay and grave 1.
Clay and gravel lenses
Clay, blue
Boulders and clay.
Boulders and gravel.
Clay and gravel.
Sand and gravel.
Clay, sandy.
Gravel, sandy.
Clay and sand.
Sand and gravel.
Clay, blue
Boulders and gravel.
Gravel and clay.
Gravel and sand.
Gravel and clay.
Gravel and boulders.
Clay, sandy.
Boulders and gravel.
Gravel
Clay
Boulders and gravel.
Clay
Boulders
Clay
Boulders and gravel.
Clay

(C-29-8)20dcb-l. Log by Band B
Drilling Co. Alt. 5,563.06.

Gravel
Boulders and gravel.
Clay
Gravel
Clay
Gravel
Clay, blue

(C-29-8)23caa-l. Log by Band B
Drilling Co. Alt. 5,739.33.

Soil
Clay and grave 1.
Sand
Gravel
Clay
Clay and boulders.
Clay
Clay and gravel.
Sand
Clay
Sand and gravel.
Clay and sand.
Clay
Clay and sand.
Sand
Clay and sand.
Sand and gravel.
Clay and sand.
Sand and gravel.
Clay and sand.
Sand and gravel.
Clay
Sand and gravel.
Clay
Sand, gravel, and boulders
Clay
Sand and gravel.
Clay and grave 1.
Sand and gravel.
Clay
Boulders

(C-29-S)26daa-2. Log by H. L. Hall.
Alt. 1,667.

Clay
Sand
Clay, brown.
Clay, blue
Gravel, coarse; water.
Clay, brown,
Clay, blue

~T"'1. '"ntE'r.
Sand, black.
Clay, blue, and sand
Clay, blue
C~ 11)", gray, and sand
Clay, blue
Clay, gray. and sand
Sand, black; water
Clay, gray, and sand
Clay, blue
Sand, gray; water.

110
95
15

6
24
40
66

6
16
11
25
21

9
9
6
5
5

12
13
14
14
40
13

3
7
5
4
6
8

12
10

32
38

8
61

5
14
17

4
7
8
6
5
2

26
8
1
1
2
8

51
31

4
40

7
25

5
17
15
33
11

7
19

4
25
14
17
10
27

8
5
8
4

10
12
8

15
5

32
26

7
15
9
6
5

10
5

410
505
520

6
30
70

136
142
158
169
194
215
224
233
239
244
249
261
274
288
302
342
355
358
365
370
374
380
388
400
410

32
70
78

139
144
158
175

4
11
19
25
30
32
58
66
67
68
70
78

129
160
164
204
211
236
241
258
273
306
317
324
343
347
372
386
403
413
440

8
13
21
25
35
47
55
70
75

107
133
140
155
164
170
175
185
190



Table 17.-SeIected drillers' logs of welts-Continued

Material Thickness Depth
(tt) (tt)

Material Thicknen Depth
(ft) (ft)

Material Thickness Depth
(ft) (ft)

(C-29-8)26daa-2.- Continued
Clay, green.
Sand, gray; water.
Clay, gray
Clay, blue
Sand; water.
Clay, gray
Clay, blue
Sand; water.
Clay, blue
Clay, gray
Sand, fine
Sand; water.
Clay, gray
Clay, blue
Sand; water.
Clay, gray
Sand, water.
Clay, gray
Clay, blue
Sand; water.
Clay, blue
Sand; water.
Clay, gray
Sand; water.
Clay, gray
Sand j water.
Clay, blue
Sand; water.
Clay, blue
Sand; water.
Clay, blue
Sand; water.
Clay, blue
Sand j water.
Clay, blue

(C-29-8>31add·l. Log by Band B
Drilling Co. AlL 5,548.

Soil
Boulders, clay, and gravel
Boulders and gravel.
Boulders and clay.
Sand, grave I, and boulders
Boulders and clay.
Gravel and boulders.
Gravel and clay.
Gravel and sand.
Clay and gravel.
Grave 1 and bouIders .
Boulders and clay.
Clay, blue
Sand and gravel.
Clay
Sand and gravel.
Clay

(C-29-8l32aca-l. Log by Vicls Drilling
Co. Alt, 5,589.

Soil

19
5

28
1
2

15
19
4
7
4

10
4
4
6
5

10
9
5
5
4
3
2
3
4
2
4
6

13
25

4
12

8
1
2
2

2
28

2
5
8

J2
13
5

20
6

16
18
79
16
16
38
6

(C-29-8)32aca-l. - Continued
209 Sand, gravel, and boulders
214 Clay, blue
242 Sand and gravel.
243 Clay, blue, soft
245 Clay, blue, with lenses of sand and
260 gravel.
219 Clay
283 Sand and gravel.
290 Clay, blue
294 Sand and gravel.
304 Clay, blue, hard
308 Sand and gravel.
312 Clay, blue
318
323 (C-29-8)35abd-l. Log by Band 8
333 Drilling Co. Alt, 5,653.
342 Soil
347 Sand, gravel, and boulders
352 Clay, sand, gravel, and boulders
356 Clay, blue
359 Sand and gravel.
361 Clay
364 Boulders
368 Clay. blue
310 Sand and grave l.
374 Clay
380 Sand and gravel.
393 Clay and gravel.
418 Sand and gravel.
442 Clay
434 Sand and gravel.
442 Clay.. • •
443 Sand and gravel.
445 Clay
447 Sand and gravel.

Clay
Sand and gravel.
Clay

2
30 (C-29-B)J6acc-2. Log by Band B
32 Drilling Co. Alt. 5,686.
37 Soil......
45 Clay and boulders.
77 Sand.......
90 Clay and boulders.
95 Sand

11.5 Clay
121 Gravel and boulders.
137 Clay and boulders.
155 Clay.... .•
234 Clay and gravel.
250 Gravel and boulders.
266 Clay
304 Sand, grave I, and bou lder 8

310 Clay
Sand and gravel.
Clay
Sand and gravel.
Clay

81

61
150

6
4

58
18
8

14
4
8

10
28

3
29
58

186
10

2
I

50
II
12

9
9

15
13
14
12

7
11

8
16
22
16

15
19
4

13
2

17
6

10
8

17
4

19
17
18

2
31
16
13

(C-29-B)J6acc-2. - Continued
62 Sand and gravel.

212 Clay
218 Sand
222 Clay and gravel.

Sand and gravel.
280 Clay
298 Sand and gravel.
306 Clay
320 Sand and gravel.
324 Clay
332 Gravel and boulders.
342 Clay
370 Sand and gravel.

(C-30~71:;ccd-l. Log by Band B
Drilling Co. Alt. 5,910.

3 Soil......
32 Gravel and boulders.
90 Sand and gravel.

276 Boulders
286 Clay
288 Boulders
289 Gravel
339 Clay
350 Boulders
362 Clay and gravel.
371 Clay
380 Sand and gravel.
395 Clay
408 Sand and gravel.
442 Clay
434 Clay and gravel.
441 Clay
452 Gravel and boulders.
460 Clay ••••••
476 Sand and gravel.
498 Clay
514 Hardpan.

Clay
Gravel and boulders.
Gravel

15 Clay ••••••
34 Sand and gravel.
38 Clay ••••••••
51 Gravel and boulders.
53 Clay.
70 Gravel and sand.
16 Clay ••••••
86 Sand. and aravel.
94 Clay.

111 Gravel and .and.
115 Clay ••••••
134 Sand and Bravel.
151 Clay ••••••
169 Sand and gravel.
171 Clay ••••••
202 Sand and aravel.
218 Clay
2]1

15
25
18
45
15
24
18
30
30
13
11
18
25

4
14

6
11
10

2
38
58

4
22
53
37

2
27

9
13
8

·8
8

11
6

12
36

4
22
10
8

12
14
16
13
10
10
12
8
9

12
4
9

19
7

12

246
271
289
334
349
373
391
421
451
464
475
493
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4
18
24
35
45
47
85
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147
169
222
259
261
288
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310
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334
345
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363
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559
563
572
591
598
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*No. 1.

No.2.

*No. 3.

*No. 4.

*No. 5.

*No. 6.

No.7.

*No. 8.

No.8.

No.9.

*No. 10.

*No. 11.

PUBLICATIONS OF THE UTAH DEPARTMENT OF NATURAL RESOURCES,
DIVISION OF WATER RIGHTS

(*)-Out of Print

TECHNICAL PUBLICATIONS

Underground leakage from artesian wells in the Flowell area, near
Fillmore, Utah, by Penn Livingston and G. B. Maxey, U. S. Geo­
logical Survey, 1944.

The Ogden Valley artesian reservoir, Weber County, Utah, by H. E.
Thomas, U.S. Geological Survey, 1945.

Ground water in Pavant Valley, Millard County, Utah, by P. E.
Dennis, G. B. Maxey and H. E. Thomas, U.S. Geological Survey,
1946.

Ground water in Tooele Valley, Tooele County, Utah, by H. E.
Thomas, U.S. Geological Survey, in Utah State Eng. 25th Bienn.
Rept., p. 91-238, pls. 1-6, 1946.

Ground water in the East Shore area, Utah: Part I, Bountiful
District, Davis County, Utah, by H. E. Thomas and W. B. Nelson,
U.S. Geological Survey, in Utah State Eng. 26th Bienn. Rept., p.
53-206, pls. 1-2, 1948.

Ground water in the Escalante Valley, Beaver, Iron, and Washington
Counties, Utah, by P. F. Fix, W. B. Nelson, B. E. Lofgren, and
R. G. Butler, U.S. Geological Survey, in Utah State Eng. 27th
Bienn. Rept., p. 107-210, pls. 1-10, 1950.

Status of development of selected ground-water basins in Utah, by
H. E. Thomas, W. B. Nelson, B. E. Lofgren, and R. G. Butler, U.S.
Geological Survey, 1952.

Consumptive use of water and irrigation requirements of crops in
Utah, by C. O. Roskelly and W. D. Criddle, 1952.

(Revised) Consumptive use and water requirements for Utah, by
W. D. Criddle, Karl Harris, and L. S. Willardson, 1962.

Progress report on selected ground water basins in Utah, by H. A.
Waite, W. B. Nelson, and others, U.S. Geological Survey, 1954.

A compilation of chemical quality data for ground and surface
waters in Utah, by J. G. Connor, C. G. Mitchell, and others, U.S.
Geological Survey, 1958.

Ground water in northern Utah Valley, Utah: A progress report for
the period 1948-63, by R. M. Cordova and Seymour Subitzky, U.S.
Geological Survey, 1965.
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*No. 12.

*No. 13.

*No. 14.

*No. 15.

*No. 16.

*No. 17 .

No. 18.

No. 19.

No. 20.

No. 21.

No. 22.

No. 23.

No. 24.

No. 25.

No. 26.

No. 27.

Reevaluation of the ground-water resources of Tooele Valley, Utah,
by J. S. Gates, U.S. Geological Survey, 1965.

Ground-water resources of selected basins in southwestern Utah, by
G. W. Sandberg, U.S. Geological Survey, 1966.

Water-resources appraisal of the Snake Valley area, Utah and
Nevada, by J. W. Hood and F. E. Rush, U. S. Geological Survey,
1966.

Water from bedrock in the Colorado Plateau of Utah, by R. D.
Feltis, U.S. Geological Survey, 1966.

Ground-water conditions in Cedar Valley, Utah County, Utah, by
R. D. Feltis, U.S. Geological Survey, 1967.

Ground-water resources of northern Juab Valley, Utah, by L. J.
Bjorklund, U.S. Geological Survey, 1968.

Hydrologic reconnaissance of Skull Valley, Tooele County, Utah, by
J. W. Hood and K. M. Waddell, U.S. Geological Survey, 1968.

An appraisal of the quality of surface water in the Sevier Lake
basin, Utah, by D. C. Hahl and J. C. Mundorff, U.S. Geological
Survey, 1968.

Extensions of streamflow records in Utah, by J. K. Reid, L. E.
Carroon, and G. E. Pyper, U.S. Geological Survey, 1969.

Summary of maximum discharges in Utah streams, by G. L. Whitaker,
U.S. Geological Survey, 1969.

Reconnaissance of the ground-water resources of the upper Fremont
River valley, Wayne County, Utah, by L. J. Bjorklund, U.S.
Geological Survey, 1969.

Hydrologic reconnaissance of Rush Valley, Tooele County, Utah, by
J. W. Hood, Don Price, and K. M. Waddell, U.S. Geological Survey,
1969.

Hydrologic reconnaissance of Deep Creek valley, Tooele and Juab
Counties, Utah, and Elko and White Pine Counties, Nevada, by J. W.
Hood and K. M. Waddell, U.S. Geological Survey, 1969.

Hydrologic reconnaissance of Curlew Valley, Utah and Idaho, by
E. L. BoIke and Don Price, U.S. Geological Survey, 1969.

Hydrologic reconnaissance of the Sink Valley area, Tooele and Box
Elder Counties, Utah, by Don Price and E. L. BoIke, U.S.
Geological Survey, 1969.

Water resources of the Heber-Kamas-Park City area, north-central
Utah, by C. H. Baker, Jr., U.S. Geological Survey, 1970.
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No. 28.

No. 29.

Ground-water conditions in southern Utah Valley and Goshen Valley,
Utah, by R. M. Cordova, U.S. Geological Survey, 1970.

Hydrologic reconnaissance of Grouse Creek valley, Box Elder
County, Utah, by J. W. Hood and Don Price, U.S. Geological Survey,
1970.

No. 30. Hydrologic reconnaissance of the Park Valley area, Box Elder
County, Utah, by J. W. Hood, U.S. Geological Survey, 1971.

No. 31. Water resources of Salt Lake County, Utah, by A. G. Hely, R. W.
Mower, and C. A. Harr, U.S. Geological Survey, 1971.

No. 32.

No. 33.

No. 34.

No. 35.

No. 36.

No. 37.

No. 38.

No. 39.

No. 40.

No. 41.

No. 42.

Geology and water resources of the Spanish Valley area, Grand and
San Juan Counties, Utah, by C. T. Sumsion, U.S. Geological Survey,
1971.

Hydrologic reconnaissance of Hansel Valley and northern Rozel
Flat, Box Elder County, Utah, by J. W. Hood, U.S. Geological
Survey, 1911.

Summary of water resources of Salt Lake County, Utah, by A. G.
Hely, R. W. Mower, and C. A. Harr, U.S. Geological Survey, 1971.

Ground-water conditions in the East Shore area, Box Elder, Davis,
and Weber Counties, Utah, 1960-69, by E. L. BoIke and K. M.
Waddell, U.S. Geological Survey, 1972.

Ground-water resources of Cache Valley, Utah and Idaho, by L. J.
Bjorklund and L. J. McGreevy, U.S. Geological Survey, 1911 ..

Hydrologic reconnaissance of the Blue Creek Valley area, Box Elder
County, Utah, by E. L. BoIke and Don Price, U.S. Geological
Survey, 1972.

Hydrologic reconnaissance of the Promontory Mountains area, Box
Elder County, Utah, by J. W. Hood, U.S. Geological Survey, 1972.

Reconnaissance of chemical quality of surface water and fluvial
sediment in the Price River Basin, Utah, by J. C. Mundorff, U.S.
Geological Survey, 1912.

Ground-water conditions in the central Virgin River basin, Utah,
by R. M. Cordova, G. W. Sandberg, and Wilson McConkie, U.S. Geo­
logical Survey, 1972.

Hydrologic reconnaissance of Pilot Valley, Utah and Nevada, by
J. C. Stephens and J. W. Hood, U.S. Geological Survey, 1973.

Hydrologic reconnaissance of the northern Great Salt Lake Desert
and summary hydrologic reconnaissance of northwestern Utah, by
J. C. Stephens, U.S. Geological Survey, 1913.
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No. 43.

No. 44.

No. 45.

No. 46.

No. 47.

No. 48.

No. 49.

No. 50.

No. 51.

No. 52.

No. 53.

No. 54.

No. 55.

No. 56.

No. 57.

Water resources of the Milford area, Utah, with emphasis on ground
water, by R. W. Mower and R. M. Cordova, U.S. Geological Survey,
1974.

Ground-water resources of the lower Bear River drainage basin, Box
Elder County, Utah, by L. J. Bjorklund and L. J. McGreevy, U.S.
Geological Survey, 1974.

Water resources of the Curlew Valley drainage basin, Utah and
Idaho, by C. H. Bake~, Jr., U.S. Geological Survey, 1974.

Water-quali ty reconnaissance of surface inflow to Utah Lake, by
J. C. Mundorff, U.S. Geological Survey, 1974.

Hydrologic reconnaissance of the Wah Wah Valley drainage basin,
Millard and Beaver Counties, Utah, by J. C. Stephens, U.S.
Geological Survey, 1974.

Estimating mean streamflow in the Duchesne River basin, Utah, by
R. W. Cruff, U.S. Geological Survey, 1974.

Hydrologic reconnaissance of the southern Uinta Basin, Utah and
Colorado, by Don Price and L. L. Miller, U.S. Geological Survey,
1975.

Seepage study of the Rocky Point Canal and the Grey Mountain­
Pleasant Valley Canal systems, Duchesne County, Utah, by R. W.
Cruff and J. W. Hood, U.S. Geological Survey, 1976.

Hydrologic reconnaissance of the Pine Valley drainage basin,
Millard, Beaver, and Iron Counties, Utah, by J. C. Stephens, U.S.
Geological Survey, 1976.

Seepage study of canals in Beaver Valley, Beaver County, Utah, by
R. W. Cruff and R. W. Mower, U.S. Geological Survey, 1976.

Characteristics of aquifers in the northern Uinta Basin area, Utah
and Colorado, by J. W. Hood, U.S. Geological Survey, 1976.

Hydrologic evaluation of Ashley Valley, northern Uinta Basin area,
Utah, by J. W. Hood, U.S. Geological Survey, 1977.

Reconnaissance of water quality in the Duchesne River basin and
some adjacent drainage areas, Utah, by J. C. Mundorff, U. S.
Geological Survey, 1977.

Hydrologic reconnaissance of the Tule Valley drainage basin, Juab
and Millard Counties, Utah, by J. C. Stephens, U. S. Geological
Survey, 1977.

Hydrologic evaluation of the upper Duchesne River valley, northern
Uinta Basin area, Utah, by J. W. Hood, U. S. Geological Survey,
1977.
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No. 58.

No. 59.

No. 60.

No. 61.

No. 62.

Seepage study of the Sevier Valley-Piute Canal, Sevier County,
Utah, by R. W. Cruff, U.S. Geological Survey, 1977.

Hydrologic reconnaissance of the Dugway Valley-Government Creek
area, west-central Utah, by J. C. Stephens and C. T. Sumsion, U.S.
Geological Survey, 1978.

Ground-water resources of the Parowan-Cedar City drainage basin,
Iron County, Utah, by L. J. Bjorklund, C. T. Sumsion, and G. W.
Sandberg, U.S. Geological Survey, 1978.

Ground-water conditions in the Navajo Sandstone in the central
Virgin River basin, Utah, by R. M. Cordova, U.S. Geological
Survey, 1978.

Water resources of the northern Uinta Basin area, Utah and
Colorado, with special emphasis on ground-water supply, by J. W.
Hood and F. K. Fields, U.S. Geological Survey, 1978.

WATER CIRCULARS

No.

No.

*No.

No.

No.

*No.

*No.

*No.

No.

1.

2.

1.

2.

3.

4.

5.

6.

7.

Ground water in the Jordan Valley, Salt Lake County, Utah, by Ted
Arnow, U.S. Geological Survey, 1965.

Ground water in Tooele Valley, Utah, by J. S. Gates and o. A.
Keller, U.S. Geological Survey, 1970.

BASIC-DATA REPORTS

Records and water-level measurements of selected wells and
chemical analyses of ground water, East Shore area, Davis, Weber,
and Box Elder Counties, Utah, by R. E. Smith, U.S. Geological
Survey, 1961.

Records of selected wells and springs, selected drillers' logs of
wells, and chemical analyses of ground and surface waters,
northern Utah Valley, Utah County, Utah, by Seymour Subitzky, U.S.
Geological Survey, 1962.

Ground-water data, central Sevier Valley, parts of Sanpete,
Sevier, and Piute Counties, Utah, by C. H. Carpenter and R. A.
Young, U.S. Geological Survey, 1963.

Selected hydrologic data, Jordan Valley, Salt Lake County, Utah,
by I. W. Marine and Don Price, U.S. Geological Survey, 1963.

Selected hydrologic data, Pavant Valley, Millard County, Utah, by
R. W. Mower, U.S. Geological Survey, 1963.

Ground-water data, parts of Washington, Iron, Beaver, and Millard
Counties, Utah, by G. W. Sandberg, U.S. Geological Survey, 1963.

Selected hydrologic data, Tooele Valley, Tooele County, Utah, by
J. S. Gates, U.S. Geological Survey, 1963.
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No.8.

*No. 9".

No. 10.

*No. 11.

No. 12.

No. 13.

No. 14.

No. 15.

No. 16.

No. 17.

No. 18.

No. 19.

No. 20.

No. 21.

No. 22.

No. 23.

Selected hydrologic data, upper Sevier River basin, Utah, by C. H.
Carpenter, G. B. Robinson, Jr., and L. J. Bjorklund, U.S. Geo­
logical Survey, 1964.

Ground-water data, Sevier Desert, Utah, by R. W. Mower and R. D.
Feltis, U.S. Geological Survey, 1964.

Quality of surface water in the Sevier Lake basin, Utah, by D. C.
Hahl and R. E. Cabell, U.S. Geological Survey, 1965.

Hydrologic and climatologic data, collected through 1964, Salt
Lake County, Utah, by W. V. Iorns, R. W. Mower, and C. A. Horr,
U.S. Geological Survey, 1966.

Hydrologic and climatologic data, 1965, Salt Lake County, Utah, by
W. V. Iorns, R. W. Mower, and C. A. Horr, U.S. Geological Survey,
1966.

Hydrologic and climatologic data, 1966, Salt Lake County, Utah, by
A. G. Hely, R. W. Mower, and C. A. Horr, U.S. Geological Survey,
1967.

Selected hydrologic data, San Pitch River drainage basin, Utah, by
G. B. Robinson, Jr., U.S. Geological Survey, 1968.

Hydrologic and climatologic data, 1967, Salt Lake County, Utah, by
A. G. Hely, R. W. Mower, and C. A. Horr, U.S. Geological Survey,
1968.

Selected hydrologic data, southern Utah and Goshen Valleys, 'Utah,
by R. M. Cordova, U.S. Geological Survey, 1969.

Hydrologic and climatologic data, 1968, Salt Lake County, Utah, by
A. G. Hely, R. W. Mower, and C. A. Horr, U.S. Geological Survey,
1969.

Quality of surface water in the Bear River basin, Utah, Wyoming,
and Idaho, by K. M. Waddell, U.S. Geological Survey, 1970.

Daily water-temperature records for Utah streams, 1944-68, by
G. L. Whitaker, U.S. Geological Survey, 1970.

Water-quali ty data for the Flaming Gorge area, Utah and Wyoming,
by R. J. Madison, U.S. Geological Survey, 1970.

Selected hydrologic data, Cache Valley, Utah and Idaho, by L. J.
McGreevy and L. J. Bjorklund, U.S. Geological Survey, 1970.

Periodic water- and air-temperature records for Utah streams,
1966-70, by G. L. Whitaker, U.S. Geological Survey, 1971.

Selected hydrologic data, lower Bear River drainage basin, Box
Elder County, Utah, by L. J. Bjorklund and L. J. McGreevy, U.S.
Geological Survey, 1973.
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No. 24.

No. 25'.

No. 26.

No. 21.

No. 28.

No. 29.

Water-quality data for the Flaming Gorge Reservoir area, Utah and
Wyoming, 1969-12, by E. L. BoIke and K. M. Waddell, U.S. Geologi­
cal Survey, 1972.

Streamflow characteristics in northeastern Utah and adjacent
areas, by F. K. Fields, U.S. Geological Survey, 1975.

Selected Hydrologic data, Uinta Basin area, Utah and Colorado, by
J. W. Hood, J. C. Mundorff, and Don Price, U.S. Geological Survey,
1976.

Chemical and physical data for the Flaming Gorge Reservoir area,
Utah and Wyoming, by E. L. BoIke, U.S. Geological Survey, 1916.

Selected hydrologic data, Parowan Valley and Cedar City Valley
drainage basins, Iron County, Utah, by L. J. Bjorklund, C. T.
Sumsion, and G. W. Sandberg, U.S. Geological Survey, 1977.

Climatologic and hydrologic data, southeasern Uinta Basin, Utah
and Colorado, water years 1975 and 1976, by L. C. Conroy and F. K.
Fields, U.S. Geological Survey, 1977.

No. 30. Selected ground-water
Valley, western Utah,
1977.

data, Bonneville Salt Flats and Pilot
by. G. C. Lines, U.S. Geological Survey,

No. 31. Selected hydrologic data, Wasatch Plateau-Book Cliffs coal-fields
area, Utah, by K. M. Waddell and others, U.S. Geological Survey,
1978.

INFORMATION BULLETINS

*No.

*No.

*No.

*No.

*No.

*No.

*No.

1.

2

3.

4.

5.

6.

7.

Plan of work for the Sevier River Basin (Sec. 6, P. L. 566), U.S.
Department of Agriculture, 1960.

Water production from oil wells in Utah, by Jerry Tuttle, Utah
State Engineer's Office, 1960.

Ground-water areas and well logs, central Sevier Valley, Utah, by
R. A. Young, U.S. Geological Survey, 1960.

Ground- water investigations in Utah in 1960 and reports published
by the U.S. Geological Surveyor the Utah State Engineer prior to
1960, by H. D. Goode, U.S. Geological Survey, 1960.

Developing ground water in the central Sevier Valley, Utah, by R.
A. Young and C. H. Carpenter, U.S. Geological Survey, 1961.

Work outline and report outline for Sevier River basin survey,
(Sec. 6, P. L. 566), U.S. Department of Agriculture, 1961.

Relation of the deep and shallow artesian aquifers near Lynndyl,
Utah, by R. W. Mower, U.S. Geological Survey, 1961.
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*No.

No.

8.

9.

Projected 1975 "llunicipal water-use requirements, Davis County,
Utah, by Utah State Engineer's Office, 1962.

Projected 1975 municipal water-use requirements, Weber County,
Utah, by Utah State Engineer's Office, 1962.

*No. 10.

*No. 11 .

*No. 12.

*No. 13.

*No. 14.

*No. 15.

*No. 16.

*No. 17.

*No. 18.

No. 19.

*No. 20.

Effects on the shallow artesian aquifer of withdrawing water from
the deep artesian aquifer near Sugarville, Millard County, Utah,
by R. W. Mower, U.S. Geological Survey, 1963.

Amendments to plan of work and work outline for the Sevier River
basin (Sec. 6, P. L. 566), U.S. Department of Agriculture, 1964.

Test drilling in the upper Sevier River drainage basin, Garfield
and Piute Counties, Utah, by R. D. Feltis and G. B. Robinson, Jr.,
U.S. Geological Survey, 1963.

Water requirements of lower Jordan River, Utah, by Karl Harris,
Irrigation Engineer, Agricultural Research Service, Phoenix,
Arizona, prepared under informal cooperation approved by Mr. W. W.
Donnan, Chief, Southwest Branch (Riverside, California) Soil and
Water Conservation Research Division, Agricultural Research
Service, U.S.D.A., and by W. D. Criddle, State Engineer, State of
Utah, Salt Lake City, Utah, 1964.

Consumptive use of water by native vegetation and irrigated crops
in the Virgin River area of Utah, by W. D. Criddle, J. M. Bagley,
R. K. Higginson, and D. W. Hendricks, through cooperation of Utah
Agricul tural Experiment Station, Agricultural Research Service,
Soil and Water Conservation Branch, Western Soil and Water
Management Section, Utah Water and Power Board, and Utah State
Engineer, Salt Lake City, Utah, 1964.

Ground-water conditions and related water-administration problems
in Cedar City Valley, Iron County, Utah, February, 1966, by J. A.
Barnett and F. T. Mayo, Utah State Engineer's Office.

Summary of water well drilling activities in Utah, 1960 through
1965, compiled by Utah State Engineer's Office, 1966.

Bibliography of U.S. Geological Survey water-resources reports for
Utah, compiled by O. A. Keller, U.S. Geological Survey, 1966.

The effect of pumping large-discharge wells on the ground-water
reservoir in southern Utah Valley, Utah County, Utah, by R. M.
Cordova and R. W. Mower, U.S. Geological Survey, 1967.

Ground-water hydrology of southern Cache Valley, Utah, by L. P.
Beer, 1967.

Fluvial sediment in Utah, 1905-65, A data compilation by J. C.
Mundorff, U.S. Geological Survey, 1968.
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*No. 21. Hydrogeology of the eastern portion of the south slopes of the
Uinta Mountains, Utah, by L. G. Moore and D. A. Barker, U.S.
Bureau of Reclamation, and J. D. Maxwell and B. L. Bridges, Soil
Conservation Service, 1971.

*No. 22. Bibliography of U.S. Geological Survey water-resources reports for
Utah, compil ed by B. A. LaPray, U.S. Geological Survey, 1972 .

No. 23. Bibliography of U.S. Geological Survey water-resources reports for
Utah, compiled by B. A. LaPray, U.S. Geological Survey, 1975.
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