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ABSTRACT

The Division of Water Resources is conducting a study of further water
development in the Virgin River Basin. This report examines the effects of
groundwater development as a part of the overall study. The study area
includes about 1000 square miles in the Central Virgin River Basin west of the
Hurricane Fault and 1300 square miles in the Upper Virgin River Basin east of
the Hurricane Fault.

The deeply incised Virgin River has cut a youthful drainage network with
deep canyons and steep escarpments and drains out of southwest Utah across
Arizona to Lake Mead in Nevada. A basin-wide geologic map emphasizing
groundwater features has been prepared from available reports. Qutcrops of
the principal sedimentary formations are shown as well as alluvial deposits,
lava flows, and other features.

Groundwater Iin usable quantities occurs 1in both consolidated and
unconsolidated rock formations. The principal consolidated aquifer is the
Navajo Sandstone. Its water quality is usually excellent and large
recoverable reserves are present. In recent years many wells in the Navajo
Sandstone aquifer have been developed for public water supply. Groundwater
resources in unconsolidated alluvial aquifers also are extensive, but in some
areas may be of poor quality.

Wells in alluvial aquifers have long been a major source of water
especially for irrigation. Springs are natural indicators of groundwater
availability while wells show where groundwater resources have been
artificially developed. Maps show the locations of the 800 springs in the
basin and the 700 wells. Other maps show the use (public water supply,
irrigation, and other) and the growth of each kind of use.

Recorded water level data are reported in two ways. Hydrographs of 29
wells have been plotted to show changes over time and & groundwater contour
map of parts of the basin has been prepared to show the general pattern of
groundwater movement. The annual withdrawal by wells for various uses, the
total annual groundwater recharge, and groundwater discharge are summarized.
Groundwater quality from typical wells and springs in the Virgin River Basin
is presented by table and map.

The opportunities for additional groundwater development occur mainly by
the following means: Reduce evapotranspiration of groundwater by lowering
water tables, reduce seepage to gaining streams and reduce flows to springs
and seeps by lowering water tables (this may require transfer of surface water
rights and spring rights to the groundwater), and artificially increase the
recharge to the groundwater from melting snow and rain.

Principal recommendations are:

Selectively increase monitoring of groundwater levels, withdrawals, and
water quality from wells.

Extend groundwater contour maps to cover more of the basin.

Study future aquifer yields under proposed development levels and aquifer
management options.,

Continue the cautious development of the Navajo Sandstone aquifer
especially for public water supply uses.

Initiate programs to protect the recharge {outcrop) zones of the Navajo
Sandstone aquifer from pollution.

Encourage groundwater use from alluvial aquifers for irrigation
particularly where the water quality is marginal for other uses.

Where groundwater 1s the only economic supply available and amounts are
small, careful development for domestic use should continue.

Water development plans should consider both surface and groundwater
supplies and pick the best mix.
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INTRODUCTION

Need for the Study

The Division of Water Resources, in cooperation with the Washington
County Water Conservancy District and other local agencies, is conducting a
study of the feasibility of further water development in the Virgin River
Basin. Groundwater is recognized as an important part of the total water
supply in the basin. This study of the groundwater resources and the effects
of further groundwater development in the Virgin River Basin was authorized as
part of the overall water study.

Due mainly to the emerging status of the St. George area as a center for
recreation, retirement and refuge from winter weather, demand for water and
land has 1increased significantly in recent years. The population of
Washington County is expected to more than double in the next 20 years. Such
rapid growth will severely strain the organizations that provide services to
the public., Water of good quality is a resource already in short supply which
will thus become even more in demand in the future. Since much of the
groundwater in the basin is of excellent chemical quality, public water supply
agencies frequently drill wells to meet their water needs. To make wise use
of available groundwater resources requires that studies be done beforehand
and that good plans be made and followed as growth and development of the area
continue.

Scope of the Study

While the time and resources available for this study provided for some
data collection, mostly the study has had to rely on information from past
studies and data gathered by others. Consideration was given area by area in
the basin to the description, geology, occurrence, mcovement, storage, use,
recharge and quality of the groundwater. The study includes appraisal of the
potential for further development of groundwater and examines the limiting
factors on groundwater development.

Previous Studies

Much information is available on the geology of the Virgin River Basin.
Most reports cover specific parts of the area but they collectively give a
complete picture of the geology of the basin and adjacent areas. These will
be discussed further in a later section on geology.

Several reports have been published describing various hydrologic aspects
and the availability of water supplies of the Virgin River Basin. Since this
study deals mostly with the groundwater conditions in the area, only the most
significant groundwater studies are specifically cited. Other important
groundwater and surface water reports are included in the list of references
for convenience to the reader. Brief descriptions of some of the past
groundwater studies follow:

Cordova et al. (1972) described the groundwater conditions in the Central
Virgin River Basin. Their report did not include any of the Virgin River

1



Basin east of the Hurricane Fault or in Beaver Dam Wash to the west. The rest

of the Virgin River Basin in Utah is included. The report includes
descriptions of geology, physiography, climate, groundwater occurrence,
storage, movement, recharge, groundwater use and groundwater quality. Both

unconsolidated and consolidated rock aquifers are included, but the emphasis
is on the consolidated formations.

Cordova (1978) investigated the groundwater conditions in the Navajo
sandstone in the Central Virgin River Basin, Utah. The area covered is the
same as the earlier study by Cordova et al. (1972), but the study considered
only the Navaje sandstone aquifer. The geoclogy, occurrence, storage,
movement, recharge, use and quality and the potential for development are
described.

Cordova (1981) studied the groundwater conditions in the Upper Virgin
River and Kanab Creek Basins, which includes all the Virgin River Basin east
of the Hurricane Faults plus other adjacent areas in the Kanab Basin. The
geology, physiography, climate and the groundwater occurrence, storage,
movement, use and quality are described. Emphasis is on the Navajo sandstone,
but information is also given on other consoclidated formations and the
unconsolidated aquifers.

Goode (1964 and 1966) made two reconnaissance studies of the Water
Resources in Western Kane County. While most of the area described is ocutside
the Virgin River Basin, the East Fork of the Virgin River above Parunuweap
Canyon is included. Emphasis 1s on the springs feeding this part of the East
Fork and on diversions from the river. Information on the geoclogy of the area
is included.

Together the five reports summarized above give a rather complete picture
of groundwater conditicons in the Virgin River Basin, Utah. This report makes
use of much of the information from the above documents, other reports, and
new data acquired by the writer.
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LOCATION AND DESCRIPTION OF THE STUDY AREA
Location

The study area of this report includes parts of Washington, Iron and Kane
Counties in Southwestern Utah. About 1000 sqguare miles are in the Central
Virgin River Basin drainage area west of the Hurricane Fault and about 1300
square miles are in the Upper Virgin River Basin east of the Hurricane Fault
in Figure 1. Not included is the area tributary to the Beaver Dam Wash on the
west along the Utah-Nevada border. While well and spring locations and
precipitation are reported for this western area, it is omitted from other
parts of the study.

The area is not divided into detailed sub-areas for this report. When
necessary to identify a region when referring to aquifers, wells and springs
approximate locations are identified by drainages or nearby place names as
follows: :

Central Virgin River Upper Virgin River
Ash Creek Valley Gould Wash = Short Creek
Bloomington Kolob Creek - North Fork — Clear Creek
Diamond Valley - Snow Canyon LaVerkin Creek - North Creek
Fort Pearce Wash Mt. Carmel - Orderville ~ Glendale
Gunlock Springdale

Hurricane Bench

Leeds - Quail Creek - Harrisburg

Mill Creek - Middleton Wash - City Creek
New Harmony Valley

Pine Valley - Grass Valley

St. George Valley

Santa Clara -~ Ivins

Triangle Valley - Warner Valley

Virgin River Valley

Washington Valley

Physiography

The Central Virgin River Basin 1is characterized by gently dipping
sedimentary formations capped in the north by igneous intrusions and other
volcanics that were subsequently unroofed and eroded leaving the Bull Valley
mountains to the northwest and the Pine Valley mountains to the north., Lava -
flows, cinder cones, and faulting have modified the area and erosion has
carved a youthful drainage network with deep canyons, steep escarpments, and
high mountains. Altitudes range from 2,400 ft where the Virgin River crosses
into Arizona to more than 10,300 ft in the Pine Valley mountains. West of St.
George the sedimentary formations are steeply upturned approaching the Beaver
Dam mountains which are a strongly faulted and folded range.

The Upper Virgin Basin is characterized by broad sedimentary plateaus and
mesas that have been deeply dissected by the Virgin River. Altitudes range
from about 3,100 ft where the river flows through the Hurricane cliffs to more

3



than 10,000 ft in the headwaters of the North Fork near Navajo Lake. Local
relief is often steep and rugged with 1,000 ft cliffs and escarpments.

Drainage

From headwaters in southern Utah the Virgin River drains out of Utah
across the northwest corner of Arizona into¢o the Colorado River at Lake Mead in
Nevada. The river and its larger tributaries are perennial, but smaller
tributaries, especially to the south are intermittent or ephemeral.
Variability of flows in the basin is often extreme. 1In some areas, especially
to the south, occasional floods have cut deeply into the alluvial valley
deposits to form impressive washes.

Climate

The climate of the study area varies from semiarid in the lower
elevations in the south to subhumid in the higher country to the north and
east. Summers are typically hot and dry with high evaporation rates and
winters are mild in the lower elevations. Winter precipitation comes mostly
as snow at higher elevations and as rain at lower altitudes. The snow
accumulates during the winter, melts when temperatures rise and normally runs
off slowly. While most of the precipitation falls in the winter months,
substantial amounts can occur in late summer from torrential storms. The
water runs off rapidly and may cause significant erosion. Because of the
pattern of precipitation, the wintertime precipitation is the most effective
in recharging the groundwater. The annual distributions of winter and summer
rainfall are shown in Figures 2a,b,c.

Normal annual precipitation varies from 8 inches south of 3t. George to
40 inches near Navajo Lake. Wintertime precipitation is 6 to 30 inches and
summertime precipitation from 3 to 10 inches.

The mean monthly temperature in the winter is mild and is usually above
freezing at low elevations. Summers are hot with mean monthly temperatures
above 80°F in July and August. Maximum daily temperatures are often over
100°F. At higher elevations the winters can be cold, but summers are
comfortably cool.

Culture and Economy

Mormon pioneers first settled the region beginning in 1852 at New
Harmony. Most of the present communities were settled by 1905. Initially
irrigated agriculture provided the economic¢ base, but in recent years tourism,
recreation and retirement activities have become important, Many towns have
expanded substantially. New planned developments have appeared and many
summer and winter home sites in remote areas are being built.
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GROUNDWATER GEOLOGY

Cook (1957, 1960) has described the geology of Washington County and the
Pine Valley mountains in great detail. Cordova (1978, 1981) has summarized
the geology of the Central Virgin River and the Upper Virgin River. Their
findings are summarized in Table 1 and the written description given here is
more in layman's terms than the above reports and is intended to give an
overall visual impression of the geology of the area rather than a detailed
technical description. Geologic features related to groundwater are
emphasized. Major rock units are identified in Table 1 and their thickness,
type of material, water yield and water quality are described. The surface
contours, drainage network and other important features appear on the geologic
map (Figure 3).

Similar to much of the earth's crust, the Virgin River Basin is formed

from layered deposits of sedimentary rocks. The oldest (Cambrian) rocks
exposed in the study area are in the Beaver Dam mountains. The youngest are
recent (Quaternary) alluvial deposits along the Virgin River. Over 19,000

feet of sediment have been identified representing some 500 million years of
the earth's history between the oldest and the youngest rocks.

Much of the rock material has been eroded into the spectacular scenery of
the area. The deposits have also been broken and displaced along faults and
bent and folded at other locations. Finally, igneous rocks have been extruded
on the surface (lava flows and cinder cones) or intruded underground.

The major fault systems in the area run north and south and divide the
area into distinct zones on Figure 3. On the west is the Gunlock Fault and
its southern extension the Cedar Pocket Canyon Fault. 1In the middle is the
Hurricane Fault with its 2000 ft high cliffs separating the Central and Upper
Basins. On the east is the Sevier Fault along or near the basin boundary.

An important geologic and hydrologic feature in the area is the Navajo
sandstone. This rock layer is up to 2200 feet thick and consists of red and
white sandstone. This colorful formation forms the scenic vistas of Zion
National Park and because of its water bearing properties is also an important
aquifer unit. The Navajo sandstone is exposed in or underlies about three-
fourths of the area of the basin.

An effective way to portray aspects of the geology of an area is to draw
lines representing the locations of the outcrop of the various layers. The
outcrop areas are then colored to clearly show the exposed areas of the rock
units as in Figure 3. Besides the pink Navajo sandstone outcrop, one readily
sees the purple igneous rocks (recent lava flows and older intrusive rock),
the yellow alluvial deposits and dunes, the orange Claron formation and the
Wasatch formation, the green sandstone formations above the Navajo and the
blue Shinarump conglomerate below. In addition there are other uncolored
formations. The fault lines, both major and minor, are also shown on the map
as is the surface topography.

Cook (1957, 1960) presents cross-sections running both east and west
through the study area. The cross sections illustrate graphically the geology
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Table 1. Generalized geology, yields of wells and springs, and chemical quality of groundwater in the Central Virgin River
Basin [Geology modiffed from Cook (1960)1.

Yields of wells and springs and chemical quality of water: Small yield is 10 gpm (gallons per minute) or less; moderate
yields is more than 10 gpm to 100 gpm; large yield is more than 100 gpm to 1,000 gpm; very large yield is more than 1,000

gpm. Fresh water has a dissolved-solids concentration of less than 1,000 mg/l (milligrams per liter), slightly saline water
1,000 to 3,000 mg/l, and moderately saline water 3,000 to 10,000 mg/l.

Approximate

Color on Maximum Yields of Wells and Springs

Figure 3 Unit Thickness (ft) Type of Material and Chemical Quality of Water

Purple Basalt, some pyroclastics 900 Dark flow rock, cinder canes Yield from basalt locally is
large to very large, water is
fresh, Yield from pyroclastics
is probably small and water
probably is fresh

Yellow Alluvial fans and terraces, Generally less  Unconsolidated sedimentary Moderate ta very large yields

channel-fill deposits, and than 200; but materials from clay to to irrigation wells from

dunes, landslides, talus, in places more boulders in size alluvial-fan and channel-fill

and mudflows than 500 deposits., Small yield from
some other deposits locally.
Water is fresh to moderately
saline.

{Orange Undifferentiated sedimentary g,000 Light to dark intrusive and Yield is small to large.

{partly and igneous rocks confined extrusive igneous rocks, with Water is generally fresh.

white) mainly to Harmony, Bull Valley, some limestone, sandstone,

and Pine Valley Mountains; siltstone, and conglomerate
includes Claron Formation
Green Undifferentiated: Includes 4,100 Sandstone, shale, coal, and No well or spring data are
Kaiparowits Formation, Straight conglomerate available. Yield probably is
Cliffs Sandstone, Wahweap Sand- small to moderate, and water
stone, Tropic Formation, and probably is fresh to slightly
Dakota {?} Sandstone saline
White Entrada Sandstone and Carmel 310 Limestone, sandstone, shale, Yield is small to moderate.
Formation undifferentiated and gypsum Water is fresh.
Pink Navajo Sandstone 2,200 Red and white crossbedded Yields moderate to very large
sandstone gquantities of fresh to
slightly saline water.

White Kayenta Formation 740 Red silty sandstone Yields small quantities of
fresh to moderately saline
water.

White Moenave Formation, Chinle 3,200 Mainly shale and siltstone; Yield small to moderate. Water

Formation (including Shinarump some mudstone and sandstone ‘is fresh to moderately saline.
Member}, and Moenkopl Formation

White Kaibab Limestome 1,100 Mainly limestone Few well or gpring data are
available. Yield probably is
small to large. Water probably
is fresh, but springs close to
the east and southwestern
boundaries of the project area
yield moderately saline water.

White Undifferentiated: Ineludes 7,400 Mainly limestone, dolomite, No well or spring data are

Toroweap Formation, Supal For-
mation, Coconimo Sandstone,
Callville Limestone, Redwall
Limestone, Devonian to Cambrian
limestone and dolomite, Pioche
Shale, and Prospect Mountain
Quartzite

and sandstone; some shale
and quartzite

available. Yield probably is
small and water probably is
fresh.

From Cordova et al. (1972, p. 9).
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The principal water—bearing formations (aquifers) are shown in color.

Quaternary basali.

Tertiary volcanic rocks, undifferentiated.

Late Tertiary rhyolite—dacile~quartz lalite flows.
Late Tertiary rhyolite—dacite—quartz latite ignimbrites.
Tertiary porphyritic intrusive rocks.

Page Ranch Formation
Inciudes eguivelents in the Bull Valley disiriet.

Rencher Formation
Mastly rhyolitic ignimbrifes.

Quichapa Formation
Mostly rhyolitic ignimbriles.

Precambriaon intrusive rock, chiefly granite and
pegmatite.

Undifferentiated crystalline rocks; schist, gneiss,
and granitotd rocks. Vishnu~type lerrain. Middle?
Precambrian.

Sedimentary Rocks

Relatively younger allﬁv‘ial deposits; chiefly along
active streams.

Relatively older alluvial deposits; on terraces above
active streams.

Alluvial surfoces; mostly sloping end well drained
with soil profile suitable for crops. Mostly not stony.

Undifferentiated alluvium

Miscellaneous covering deposits; including wind
blown material, thin soil, and alluvium.

Colluvium and alluvium; mostly stony and unfit for
agricultural crops.

Gravel swrfaces; meinly terraces and pediments under—
going eroston: may not be associaled with aciive
sireams.

Landsiides and other surficial masses displaced by
gravity.

Dunes; siliceous.

Tertiary and Quaternary deposils end surfaces of
wncertain age.

Muddy Creek Formation
Vari—-colored clay, silt, and sand; some evaporifes.
Miocene?

Claron Formation
White and pink limestone, some coarse clastics.
"Wasatch” equivalent.

Wasatch Formation or Group
Vardiegated continentel sediments ranging from lime—
stane to coarse conglomerale. Paleocene and Eocene.

CRETACEOUS

JURASSIC

TRIASSIC

PALEOZOIC

-

Ku

®dt

Kd

Ju

Jw

Jea

SHK

Fko

Mr

€p

Cpm |

I O N

Cretaceous undivided
Sandstone and sandy shale

Kaiparowits Formation
Sandstone and sandy shale. .

Wahweap and Straight
Cliffs Sandstones undivided

Wahweap Sandstone
Yellowish—gray massive sandstone, minor shale.

Straight Cliffs Sandstone

Chiefly massive sandstone, coal bearing.

Tropic Shale

CGray marine shale and sandstone with coal.

Iron Springs Formation :

Coarse sandstone, gril, and conglomerale in wvery
leniicular beds. Local im Jron Springs disirict and
vicinity

Dakota and Tropic Formations undivided

Dakota Sandstone
Thin beds of conglomerate, sandsione, shale, and
coal.

Jurassic undivided

Includes "Entrada” sandstone of southwest Utah
and other Jurassic rocks of uncertain assignment,
mostly San Rafael Group eguivalents.

Winsor Formation

Gray to red continental sandstone and siltstone.

Carmel Formation
Marine gypswm, limestone, shale, and sandstone.
Middle and Upper Jurassic.

Navajo Sandstone
Cross—bedded, eolian sandsfone.

Kayenta Formation
Reddish fluvial and eolian sandstone.

Moenave Formation

Sandstone, silistone, and shole;, consisls of the
eliff- forming Springdale Sandsione Member, above,
o the Dinosaour Canyon Member, below,

Chinle Formation or Group

Variegated continenial shale, silt and sandstone.

Shinarump Conglomerate
Conglomerate, grit and sandstone, cliff-former.
Middle and Upper Triassic.

Moenkopi Formation or Group

Siltstone and sandstone, usually red.” Lower Triassic.

Kaibab Limestone

Light~colored, cherty limestone, dolomite and evapo—
rites. Includes Teroweap in Beaver Dam Mountains
and Hurricane CLiffs.

Coconino Sandstone

ilight~coloted, cross—bedded, nan—merine sandsione.

May include Supai eguivalents, (Queanfoweap)

Callville Limestone

Thick—bedded, cliff-forming limestone with silty lime—
stone near base. Includes Pakoon locally.
Pennsylvanien.

Redwall Limestone

Gray limestone with brown fo red bedded cheri

Lower Mississippian.

Cambrian undivided

Chiefly limestone. Includes thin Ordovician? and
Devonian in Beaver Dam Range.

Pioche Formation

Interbedded green and brown phyllitic shale and
quarizite.

Prospect Mountain Quartzite

Mostly brownish—red gquartzite.

Adapted from Hindze. 1963
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and the groundwater aquifers. The Navajo sandstone and other sedimentary
units have a distinctive saucer shape in the Central Virgin River Basin. The
main part of the saucer is horizontal and is deeply buried beneath the
volcanics of the Pine Valley mountains to the north and west. The edge of the
agquifer saucer 1is exposed along an arc from Pintura to Washington to 8t.
George to Ivins to Shivwits. The lip of the saucer is at 4400 ft, 2850 ft,
2900 ft, 3770 ft and 3400 ft at the locations above. The Chinle and other
shale beds form less permeable floors to the sandstone aquifers. Because the
Kayenta formation beneath the Navajo aquifer unit is less pervious, the
natural escape for water in the aquifer is by flow over the lip into springs
and seeps or underground flow. If the water level near the outcrop drops
below the lip of the saucer, the water cannot escape as 1t could if the
aquifer were horizontal and flat.

Overlying the Navajo sandstone is the Carmel formation (not colored on
Figure 3) and other sedimentary units. The intrusive igneous rock which forms
the Pine Valley mountains was implaced against the top of the Claron
formation. Later erosion removed the covering of the intrusive rock and
sculpted the mountains visible today.

In recent geologic times, lava flows (purple on Figure 3) covered large
areas from Pine Valley and Central downhill as far as St. George. Cinder
cones such as those near Veyo and Diamond Valley appeared at that time.

Along Ash Creek and the Virgin River downstream from Hurricane the Navajo
sandstone has been eroded away, but southeast of Washington the rock bedding
dips downward after arching over the Virgin anticline and the Navajo sandstone
outcrops again in a large area.

East of the Hurricane Fault the Navajo sandstone structure is more flat
than saucer shaped. It is alsc raised up rather than buried and has been
subjected to erosion in the Zion National Park area. South of the Virgin
River the sandstone tilts upwards at a low angle as it goes south towards
Arizona.

Extensive unconsolidated alluvial deposits (yellow on Figure 3} have
accunulated in some areas of the basin such as New Harmony Valley, Pine
Valley, Gould Wash, Santa Clara Valley, the Virgin River Valley and the area
southeast of St. George. These unconsolidated materials form the largest
producing aquifer of the basin although it has less water in storage than the
Navajo aquifer system., The alluvial aquifers produce water that is fresh to
moderately saline while the Navajo sandstone is fresh to slightly saline,

10



GROUNDWATER RESOURCES

General Occurrence of Groundwater

Groundwater in usable quantities occurs in the Virgin River Basin in both
consolidated and unconsolidated rock formations. The unconsolidated aquifers
are composed of alluvial deposits in many locations in the basin.
Consolidated rock formations underlie the unconsolidated material. Depending
on the local conditions, water can move either from the consolidated rock into
the alluvium or from the alluvium into the rock. Perched groundwater aquifers
also occur in places where impervious underlying strata retain the groundwater
above. The water may later flow over the edge of the perching layer and find
its way down to other lower aquifers.

Water in the consolidated aquifers is present in the intergranular space
of the rock (primary porosity) such as sandstone, in cracks, and in solution
channels and tubes in soluble rock such as limestone. Aquifers may be either
confined or unconfined. Confined aquifers occur where impervious layers
overlie aquifers. Confined aquifers can occur either in consolidated rock or
unconsolidated material. In either case the piezometric or pressure surface
of the water may be well above the aquifer top. Confining layers may be quite
tight or may be semi-pervious and leaky.

Consolidated Rock Aquifers

The Navajo sandstone usually contains large amounts of groundwater.
Other consolidated formations which are sufficiently permeable and contain
water in recoverable quantities are the Claron (Wasatch) formation, the
Straight Cliffs and Wahweap sandstones, the Carmel, Kayenta, Moenave, Chinle,
and Moenkopi formations and the Kaibab limestone, see Tables 2 and A-1.

Where streams are deeply incised into water bearing rock, the groundwater
flows out either directly into the stream or into alluvial material along the
watercourse and thence into the stream. Such streams are '"gaining'" streams
and are found in many parts of the Virgin River Basin. Local outflow into the
drainage system may also be affected by impervious layers in the rock and
fractures that divert the flow. Zion National Park is typical of these areas.

At other locations the drainage network may not have cut so deeply into a
rock aquifer. If the groundwater level in such an outcrop zone is below the
stream bed, then water percolates into the aquifer from the "losing" stream.
The Mill Creek drainage above Washington typifies such areas of the Navajo
sandstone aquifer.

Alluvial Aquifers

Alluvial aquifers occur along all the major drainages where streams have
deposited loose unconsolidated material to depths from near zero to over 200
ft. Where these narrow valley fill (watercourse) aquifers occur along gaining
streams, the water table is usually high and groundwater is easily recovered
through shallow wells. Surface water in such streams is closely connected to
the groundwater and wells pumped near the stream will first reduce natural

11
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Table 2.

Typical reported aquifer properties in the Virgin River Basin.

Storage
Porosity Transmis- Conductivity Conductivity Coefficient
n sivity K K S
(percent) T (ft/day) (ft/day) (dimensionless)
Aguifer, Location (ftz/day) [Horizontal, [From Pump a : confined
and Comments [From Pump from Labora- Test ] y : unconfined
Tests ] tory Tests] £ : aquifer test
Central Basin
Unconsolidated
Anderson Jct. 0.25 y
Fort Pearce Wash 270 0.20 y
Leeds 45 0.25 y
New Harmony No. 200 0.0004 a, 0.30 y
New Harmony So. 35 0.0001 a, 0.30 ¥y
Pine Valley 0.30 y
Santa Clara R. Valley 200 0.001 a, 0.20 y
Washington Fields 240 0.20 y
Consolidated
Gunlock (Navajo) 20 0.003 a, 0.30y
Hurricane (Navajo) 15 0.003 a, 0.30 vy
3t. George (Kayenta) 1 0.006 a
Triangle Valley (Chinle) 3 0.006 a
Triangle Valley (Chinle) 25 0.006 &
Washington Fields 100 0.003 a
{Shinarump Member)
Navajo (Neutron Logs) 32
Navajo (Rock Samples) 17 2.1 (Average)
Navajo (Aquifer Tests)
Gunlock 5,300 6.1 0.04 ¢
Mill Creek T.1 5,000 5.0 -
Mill Creek T.Z2 2,400 3.4 -
Mill Creek T.3 5,000 5.0 0.04 t
Hurricane Bench 2,700 5.2 0.04 ¢t
Leeds 0.04 ¢
Upper Basin
Navajo (Rock Samples) 24 5.0
Kanab Basin
Navajo (Aquifer Tests) 7,300 0.0016 t

Data are from Cordova (1972, 1978, 1981).



seepage and then may reverse the natural gradient and induce recharge from the
river to the groundwater reservoir. These aquifers are found as follows: in
the upper Virgin River Basin along the East Fork north of Mt. Carmel Junction,
along the North Fork near Springdale, along Clear Creek above Zion National
Park, and the Virgin River from Rockville to Virgin; in the Central Virgin
River Basin along Ash Creek, the Virgin River Valley from LaVerkin to below
Bloomington, and all the Santa Clara River below Gunlock.

In addition to the narrow valley fill aquifers there are more extensive
and deeper (up to 500 ft) alluvial aquifers in the basin such as: Kolob Creek
near Kolob Reservoir, GCould Wash, Short Creek, Fort Pearce Wash, New Harmony
Valley, 0Qak Grove Basin, Hurricane Bench, Washington Valley, Triangle Valley,
St. George Fields, Pine Valley and Grass Valley, the area near Central,
Diamond Valley and Dameron Valley, and the Santa Clara Bench.- Groundwater
resources in some of the deposits are extensive but may be of lower quality in
some localities. Streams in these more extensive alluvial aquifers can also
be either gaining or losing streams depending on whether the water table is
above or below the stream bed.

Aquifer Properties

Besides information about the loecation, areal extent, and thickness of
aquifers, a knowledge of ‘particular properties of aquifers is useful in
understanding the storage, movement and release of water. The hydraulic
properties of interest are porosity, hydraulic conductivity, transmissivity
and storage coefficient.

Porosity (n) is the volume of voids divided by the total sample volume,
often expressed as a percent. Porosity may be due to primary void space
between particles or secondary void space in joints and cracks.

The hydraulic conductivity (K) is the volume of water that will move
through a unit cross-section of the material in unit time under a unit
hydraulic gradient. Thus the units are cubic feet per day per square foot or
simply feet per day. It is not a true velocity of travel but rather a flux or
Darcy velocity through a unit area. However, if this flux is divided by the
porosity, the resulting velocity is a mean seepage velocity through the
formation. '

The transmissivity (T) is the product of hydraulic conductivity and
aquifer thickness and has units of feet squared per day.

The storage coefficient (S) of an aquifer is the volume of water released
from (or taken into) storage per unit surface area per unit change of head. S
is usually small (0.001 to 0.00001) for confined conditions and large (0.05 to
0.30) for unconfined conditions. When water is pumped from an unconfined
aquifer with a large storage coefficient, the aquifer is dewatered and large
amounts may have to be pumped to greatly affect water levels. With a confined
aquifer, however, since the storage coefficient is small, a little pumping may
have a large effect on the piezometric surface. This 1is so because the
aquifer is not actually dewatered. The stored water comes from expansion of
the water as it flows up and out of the well and from compression of the
aquifer structure as the pressure is decreased by pumping.

13



Typical aquifer properties reported by Cordova (1972, 1978, and 1981) and
by others are given in Table 2., The values of storage coefficient, S$=0.04,
reported for the Navajo aquifer by Cordova (1978) were obtained from
unconfined pumping tests of 4 to 28 days duration. This may be too short a
time for all the stored water fo drain out of the drawdown cone of the well.
If this is the case, then the storage coefficient could actually be larger
than the reported values and closer to the reported porosity values.

Wells in the Virgin River Basin

The best indicators of the extent, location and amount of groundwater
development are the existing wells in the basin. The map of Figure U4 shows
the wells in the Virgin River Basin in Utah. It was prepared from data
furnished by the Division of Water Rights from their computerized files on
wells. The procedure to prepare Figure 4 is as follows:

The Water Rights files are organized according to Water Rights (WR)
numbers by geographical areas and the current status of each application is
recorded, from the time the application is filed for a well, through approval,
to proof of diversion, to the issuance of a certificate for the water right.
Each file shows the pertinent data on the water right including location,
size, discharge rate, owner, priority date, etc. Unfortunately the files do
not contain current information on whether wells have been abandoned or
destroyed.

A list (with over 950 files) was first created by WR number of all wells
with either a valid certificate or an approved application which grants the
applicant permission to drill a well. This was believed to give the most
accurate listing of current wells even though it is realized that some wells
with certificates may have been abandoned and some approved wells may not yet
be constructed. Especially in areas previously farmed that are now covered by
housing near Washington, 8t. George and 8anta Clara, many wells have been
abandonded, QOther wells may be used infrequently or are pumped at a rate
smaller than that shown in the water right.

A program was written to compute from the listed location data the USGS
well location number for each well (see Figure A-30 for explanation of the
numbering system). It was observed that a well might have several appurtenant
WR numbers or a WR might cover more than one more well. The entire list was
then examined and entries were combined on the basis of wells, that is, all
WR's in the same well were combined together and the flow in WR's with
multiple well locations were divided among the wells.

The above procedure yielded a list of almost 700 wells with water rights
in the basin whose locations were unique. This list was then sorted by size,
i.e., wells with discharge rates equal to or greater than 0.5 cfs and less
than 0.5 cfs. These data were then plotted by machine according to the
location in each township. This gave the map of Figure 4.

The location and amount of groundwater development are quickly recognized
from this figure and clearly show where man is causing a noticeable impact on
the groundwater resource by withdrawal of water from wells. Many of the
previously mentioned groundwater aquifers are recognized in the pattern of
well locations. Since most wells are constructed as near as possible to the
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point of use, Figure 4 indicates where groundwater from wells is used in the
basin. The exception to this is the municipal wells whose water is often
transported some distance for use.

Springs in the Virgin River Basin

Other natural indicators of groundwater resources are the locations of
springs in the basin. Springs occur when some hydrogeologic phenomena forces
the water in the ground to the surface. Springs are classified by Fetter
(1980) according to their causes as depression springs, contact springs, fault
springs, sinkhole springs, Jjoint springs, and fracture springs. A further
description of the types of springs found in the Virgin River Basin is given
by Goode (1964, 1966). Springs may vary from a barely perceptible flow to
hundreds of cubic feet per second (cfs).

Toquerville Springs

In the Virgin River Basin the largest spring 1s Toquerville spring. The
upper Toquerville spring flow has been measured over 21.7 cfs. With the lower
springs added, flows have exceeded 30 c¢fs at times, but base flow is somewhat
less. The water quality of Toquerville Springs is excellent. The total
dissolved solids (TDS) are typically about 460 mg/l.

Several studies have been made on the relationship between seepage from
Ash Creek Reservoir and flow from Toquerville Springs. Mower (1982) provides
a summary of the hydrogeology of the area and the past dye studies. He
reports that there is no conclusive evidence that dye from any of the five
injecticon tests reached any of the monitoring stations. Nevertheless, Mower
concluded from hydrologic studies that some of the seepage losses from Ash
Creek Reservoir reappear in Toquerville Springs. He estimates that during
1972~81 the average increase in the discharge rate of Toquerville Springs
attributable to seepage from Ash Creek Reservoir exceeded 5 cubic feet per
second.

LaVerkin Springs

LaVerkin Hot Springs are also noteworthy because of the large amount of
dissolved salts they release into the Virgin River. These springs in the bed
of the Virgin River just east of the Hurricane Fault discharge more than 11
cfs with TDS exceeding 9,000 mg/l. 1In connection with early studies of the
proposed Dixie Project, the U.S. Bureau of Reclamation studied the hydrology
of the LaVerkin Springs. A decade of studies concentrated on various options
for removing the contaminating effects of the springs. The Bureau proposed to
collect the mineral rich water by pumping and transporting it out of the area
for evaporation or desaltation. During the studies, it was determined that a
large network of wells would be required and it would be very costly (U.S.
Bureau of Reclamation 1974). Specific results of these studies are briefly
summarized by the Utah Division of Water Rescources (1986).

Spring Locations
By using the files o¢of the Division of Water Rights and a procedure

similar to that already described for the wells, Figure 5 was prepared to show
the location of the 800 large and small springs in the basin.
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The difference in the location of wells and springs in the basin is
easily seen from Figures 4 and 5. While the wells show where groundwater is
available by pumping, the springs show where groundwater flows to the surface
naturally. Most wells are at lower elevations near settled areas and farmland
where good aquifers are found. Most springs are located at higher elevations
in steeper terrain and are often remote from extensive farmland. Many springs
are fed by perched aquifers which have not been exploited by wells. In some
areas the wells and springs are found together and clearly draw from the same
source, for example, the springs and wells near the edge or lip of the Navajo
sandstone near St. George and also in Pine Valley.

Groundwater Levels

An important indicator of changes occurring in aquifers are measurements
of the water levels in wells. Those wells perforated in an unconfined zone
show the elevation of the water table. If the water in a well penetrating a
confined aquifer rises higher than the top of the aquifer, then the aquifer is
under pressure and the water level indicates the height of the piezometric
head or pressure surface. Water levels in confined aquifers can also be below
the top of the aquifer and this shows the aquifer is not under pressure, is
partly de-watered, and behaves like an unconfined aquifer.

The U.S. Geological Survey regularly measures water levels in many wells
in the Virgin River Basin. Most wells are measured twice a year but some are
done more frequently. These data are stored for later use and some records
are published in annual groundwater conditions reports. A few other
government entities (such as towns and cities, counties, other state and
federal agencies) businesses, consultants and individuals also collect
groundwater level data from time to time, but these data are harder to find
and access.

Water level data are especially useful in three ways: the preparation of
well hydrographs (water level at one location plotted vs. time) and water
level contour maps (water levels at one time used to plot lines of equal water
level elevation) and as indicators of hydraulic conditions at wells.

Well Hydrographs

Well hydrographs (see Figures A1-A29) have been plotted from USGS data
for all wells with two or more measurements. These 29 wells are located in
the Santa Clara Valley below Gunlock, the Virgin River Valley below Hurricane,
in Fort Pierce Wash, and the New Harmony Valley. Data are not available for
well hydrographs at other needed locations, especially in the Upper Virgin
River Basin and in the Navajo sandstone aquifers near the large municipal
wells in Snow Canyon and Mill Creek where occasional measurements show some
downward movement of water levels.

The available well hydrographs give an interesting picture. Most wells
do not show any long term rise or fall in the water levels. Two, however, do
show long term declines in response to increased pumping. These are well (C-
41-17)7ada-1 in the Navajo aquifer near Gunlock (down 22 ft since 1971) and
well (C-U43-15)25ddd-1 completed in the unconsolidated rock in Fort Peéarce Wash
near the Arizona border (down 90 ft since 1961). Two wells show trends
upward. These are well (C-37-12)34abb-1 near Kanarraville (up 35 ft since
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1960) and well (C~38-12)%abb-1 southwest of Kanarraville (up 8 ft since 1973).
If data on production from nearby wells were available, correlation with water
levels would be possible.

Thus from the available data there appears to be no widespread downward
trend that would indicate widespread overdraft of groundwater in the basin.
The decline at Gunlock and the lack of data in Snow Canyon, Mill Creek and the
upper Virgin River should motivate effort to collect additional water level
and pumpage data in these areas.

Groundwater Contour Maps

Groundwater contour maps for parts of the Virgin River Basin have

appeared in past publications. Cordova et al. (1972) showed a groundwater
contour map .of the alluvial aquifers for New Harmony Valley and for the area
near St. George and southward towards Arizona. Cordova (1978) shows a

generalized map for the Navajo sandstone aquifer (mostly unconfined) from
Gunlock eastward past Snow Canyon, City Creek and Mill Creek to the Hurricane
Fault and southward including the Hurricane Bench. Montgomery (1980) prepared
a generalized map of the plezometric surface of the Navajo sandstone aquifer
east of the Hurricane Fault. All these maps have been used to prepare the
composite map in Figure 6. Map areas east of the Hurricane Fault show the
pressure surface in the confined Navajo aquifer. Areas west of the Hurricane
Fault show water levels in the mostly unconfined Navajo aquifer and in
alluvial fill.

Measurements made since the published maps were prepared were used in a
few areas to update the map. For example, contours north of St. George were
moved northward to agree with recent measurements that indicated more
declines. In Gould Wash near Big Plain Junction, contours were moved
northward because of the higher levels indicated by recent measurements. The
contours were also changed near Gunlock and Triangle Valley.

The blank areas on the contour map point out the need for additional well
water level data so that a more complete map can be prepared.

Groundwater Movement

Since lines of flow are perpendicular to the groundwater contour lines,
the contour map shows the direction of groundwater movement. The general
pattern of flow is usually similar to the surface flows, downward from the
higher country towards the drainage network of the Virgin River and its
tributaries. In many areas of the basin the contours indicate flow from the
aquifers into the "gaining" streams. However, in some areas groundwater
levels are below the stream bed and "losing" streams recharge the groundwater.

The groundwater movement may Dbe extremely complex and occurs
simultaneously at several levels,. Topmost 1is the soil mantle where
infiltration occurs. The groundwater then moves downward until it hits less
pervious layers. Some of the groundwater may move slowly through the semi-
pervious layers to recharge lower formations. COther flow moves horizontally
until it surfaces at a spring or seep or cascades steeply down through the
soil at the edge of the impervious layer. Thus the groundwater moves on
through the system to lower layers or lower elevations coming temporarily or
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permanently to the surface at springs or into stream beds. Complicating this
picture may be faults where movement of the earth's crust has displaced the
layers relative to one another., These impervious layers may block the flow
through aquifers at the fault line or the water may move along the fractured .
zone to another aquifer,

Faults in the Virgin River Basin frequently inhibit or block groundwater
flow. However, according to Cordova (1981), groundwater contours and
geohydrologlic data show a general movement of groundwater across the Hurricane
fault from east to west, but the amount of flow is probably small.

Groundwater Storage

Once the aquifer storage coefficients (Table 2) and the volume of aquifer
materials are known, the volume of groundwater in storage can be estimated.
Some estimates of storage are reported by Cordova (1972, 1978, 1981) and are
given in Table 3. Some estimates of the groundwater available to wells have
been modified by the writer.

The Central Virgin River basin has estimated recoverable groundwater
reserves of 7.2 million acre feet. Over 6 million of this is in the Navajo
sandstone. In the Upper Virgin River Basin the groundwater in the Navajo
aquifer is 30 million acre feet. Since the thicknesses and areas of the
aquifers are similar in the two basins, the larger difference in recoverable
groundwater must be explained by other aquifer characteristics., "Recoverable"
means that it could likely be removed economically using current technology.

The explanation lies in the different shape and depth of the aquifer east
and west of the Hurricane Fault. West of the fault the Navajo aquifer has a
distinctive saucer shape with the lip or high edge of the saucer corresponding
to the southern and eastern edges of the aquifer outcrop. The bottom of the
aquifer plunges deeper to near sea level or below as it goes northward under
the Pine Valley mountains as shown by cross-sections given by Cook (1957) and
Cook (1960) and by Figure 7. Thus it is deeply buried northward from the
outecrop and could be reached only by very expensive wells., Economic recovery
of groundwater is feasible only within or near the outcrop area. East of the
Hurricane Fault the Navajo aquifer is more nearly horizontal, especially to
the north of the Virgin River, and is exposed or not so deeply buried.
Recovery of the groundwater 1is probably more feasible than in the deeply
buried Navajo sandstone west of the fault, but little development has taken
place.

The amount of groundwater in storage responds to both recharge and
discharge. Wetter than average years bring water levels in wells up.
Increased draft lowers the water levels. Dry years cause lower levels both
because of less recharge and because draft tends to be high in dry years.

Groundwater Use

Groundwater in the Virgin River Basin is used for public water supply,
irrigation, domestic supply, for stock watering. Spring flows have been
diverted for all these purposes since the first settlers arrived in the area.
Groundwater from wells was developed much later {(after 1900). Figure 8 shows
all the wells in the basin according to their use. It is no surprise that
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Table 3. Estimates of groundwater storage.

Estimated Maximum
Average Estimated Estimated Groundwater Ground-
Note: Most of these data were Thickness of Effective Effective in water
taken from Cordova (1972, 1978, Area Saturated Zone Porosity Storage Storage Available
1981) with some revisions of (acres) (ft) Coefficient (acre feet) to wells
estimates done by the writer. 1 2 4 5(b) 6(c)
Central Basin Unconsolidated Aquifers
New Harmony Valley 23,700 300 0.30 0.15 2,100,000 1,050,000
Fort Pearce Wash 1,500 100 0.20 0.10 30, 000 15,000
Santa Clara River Valley 1,300 50 0.20 0.10 10,000 5, 000
Pine Valley 1,000 75 0.30 0.15 20,000 10,000
Anderson Junction 100 100 0.25 0.125 3,000 1,500
Leeds 300 30 0.25 0.125 2,000 1,000
Totals (rounded) 2,170,000 1,080,000
Central Basin Navajo Aquifer
In Outecrop Area(a)
Gunlock 9,300 620 0.17 0.085 980,000 490,000
St. George 49,600 700 0.17 0.085 5,900,000 2,950,000
Leeds 30,000 360 0.17 0.085 1,800,000 900, 000
Hurricane Bench 40,500 430 0.17 0.085 3,000,000 1,500,000
In Burried Area 230,000 2,200 0.17 0.085 86,000,000 1,360,000
Totals (rounded) 97,700,000 7,200,000
Upper Basin Unconsolidated Aquifers Small Amount Small
Amount
Upper Basin Navajo Aquifer
In Outcrop Area 190, 000 300 0.15 0.075 9,000,000 4,500,000
In Buried Area 380,000 2,000 0.15 0.075 100, 000, 000 25,000, 000
Totals (rounded) 109,000,000 30, 000, 000
(est.)
All Basin, Other Rock Aquifers Millions Millions

(a) Gunlock area is west of Gunlock Fault;

outecrop. Saucer shape of aquifer limits availability.

St. George area is between Gunlock and Washington Faults; Leeds
area is between Washington and Leeds Faults; Hurricane Bench area is generally south of the Leeds Fault.

(b) Columri 5 = Column 1 x Column 2 x Column 3.

(¢) Computation for outcrop area assumes lowering water level to base of aquifer.
area assumes aquifer water level can be lowered to the base of the aquifer under the top edge of the

Computation for buried
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irrigation and domestic and stock wells are scattered over the basin while
public water supply wells are clustered near c¢ities. 1In fact, most of the big
public water supply wells are found at Gunlock, Snow Canyon and Mill Creek
Canyon, but other public water supply wells are scattered throughout the basin
near towns and residential areas.

The number of Iirrigation wells increased slowly until 1950. Figure §
shows the locations of high yield irrigation wells in 1950, 1960, 1970 and
1986 and points out the rapid growth after 1950. A similar history of
increasing numbers of municipal wells after 1960 is shown in Figure 10.

The U.S. Geological Survey annually estimates the groundwater withdrawals
from wells in major basins in Utah and releases the data in an annual report
on groundwater conditions including the Central Virgin River basin, The
withdrawals are taken partly from reported groundwater withdrawals and
estimated partly from records of energy used for pumping. Table 4 summarizes
the annual withdrawals as reported by Mason et al. (1986).

Table 4. Annual withdrawal by wells in Central Virgin River Basin in
thousands of acre feet. ‘

Year 1975 1976 1977 1978 1979 1980 1981 1982 1983 1984 1985
Draft 13 17 18 20 20 20 22 27 16 19 21

The mean withdrawal for 1975-85 is 19,400 acre feet

The division of the 1984 and 1985 withdrawals among various uses are
reported by Seiler et al. (1985) and Mason et al. (1986) in Table 5.

Table 5. Withdrawal by wells, for various uses, in 1984 and 1985 in the
Central Virgin River area.

Amount (acre feet)

Use 1984 1985
Irrigation 11,000 10, 400
Industry unknown 1,500
Public Water Supply 7,600 8,500
Domestic and Stock 250 , 250

Total (rounded) 19,000 21,000
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G. W. Sandberg, who made the estimates in the above mentioned annual
reports comments on the 1984 uses as follows (see Seiler et al. 1986, p. 68):

The 1984 withdrawal for public supply was more than double the 1983
withdrawal. Withdrawal for irrigation decreased. This is
attributed to greater use of surface water for irrigation and
conversion of land from agricultural to urban use. The increased
demand for public supply is attributed to less water available from
springs -and increased demand because of less precipitation.

His comments for the 1985 year are similar, "Withdrawal for irrigation
decreased slightly whereas withdrawal for public water supply increased. This
can be attributed to the conversion of land from agricultural to urban use."

Sandberg's comments agree with opinions expressed to the writer by other
water experts in the area. Another reason for the decline in irrigation
withdrawals in recent years may be the high cost of energy for pumping and the
decline in prices for agricultural commodities. Land is lying fallow now that
was farmed in earlier years. However, these recent decreases in pumping for
irrigation may change if farm prices recover and a series of dry years occur.

Most municipalities report their public water use to various divisions of
state government. The Department of Natural Resources, Division of Water
Rights has published these data in Utah Water-Use Reports Nos. 1, 2, 3, 4 and
5. Only the years 1979-83 are summarized in detail in Table 6. Estimates of
total use are included for 1960, 1970, and 1975.

Groundwater Discharge

Besides the manmade discharge through wells the natural discharge
processes are springs, drains, seepage into streams, evapotranspiration by
plants and subsurface outflow. Table 7 summarizes the discharge of
groundwater as reported by past studies. Since the Virgin River is the
natural drain for the regicn, most of the groundwater not pumped or used by
evapotranspiration must eventually come out as streamflow.

Geologic and geophysical data indicate that the unknown subsurface
outflow from the Upper Virgin River Basin moves westward across the Hurricane
Fault. According to Cordova (1981) the amount is probably small.

Groundwater Recharge

Natural recharge to the groundwater in the Upper Virgin River Basin is
mostly by infiltration of precipitation (some directly and some from melting
snow) as well as seepage from streams passing over recharge areas of the
aquifer outcrops. Much of the recharge takes place at higher elevations 1in
the Pine Valley mountains and the Kolob Plateau where the precipitation is
large. Cordova (1981) has estimated the amounts of recharge as shown in Table
8. An unknown but significant amount of recharge enters the area by
underground flow from the Upper Sevier Basin to the north. Most of this comes
from Navajo Lake through solution channels in the Wasatch formation and comes
£to the surface a short distance away in Cascade Springs in the cliffs south of
the lake. While flows from Cascade Spring have been measured intermittently,
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Table 6.

Reported diversions of groundwater for public water supply in the Virgin River Basin (acre feet).

Central Virgin River Area

Upper Virgin River Area

Surface Groundwater Total Surface Groundwater Total
Year Water Springs Wells Water Water Springs Wells Water
1960 1,600 230
(est.)
1970 3,270 260
(est.)
1975 4,600 400
{est.)
1979 463 5,460 2,220 8,140 - 163 269 432
1980 449 6,260 2,960 9,670 - 205 109 314
1981 463 4,790 5,720 10,970 225 734 179 1,140
1982 ué 5,890 4,550 10,490 154 808 96 1,060
1983 46 7,410 4,500 11,960 211 621 134 g70
* Do not include Zion National Park uses.



Table 7. Annual discharge of groundwater.

Central Virgin

River Basin Upper Virgin
Average for River Basin
Type of 1968 and 1970 1977
Groundwater Discharge (acre feet)(1) (acre feet)(2)
Seepage into Streams 23,500 42,000
Flow from Springs and Drains 36,000 1,900
Withdrawal from Wells 7,600 1,300
Evapotranspiration 13,000 4,000
Subsurface Outflow 2,000 Unknown
Totals 82,100 49,200
Total for Virgin River Basin 131,300

{1) From Cordova et al. (1972).
{2) From Cordova (1981).

Table 8. Natural recharge of groundwater in the Virgin River Basin

Estimated Average Annual Recharge

Central Virgin Upper Virgin
Item River Area River Area
(acre feet) {acre feet)
Infiltration of precipitation 70,000 55. 000
Infiltration of streamflow 15,000 '
Subsurface inflow 20,000 Unknown
Total (rounded) 100,000 55,000

the total groundwater inflow from the Upper Sevier Basin has not been
estimated.

In the Central Virgin River Basin the processes are similar except that
some recharge also occurs from subsurface inflow. This inflow comes mostly
from east of the Hurricane Cliffs. Some of this inflow may appear in
Toquerville Springs and in other minor springs and seeps, while most of it
remains underground. The details of this recharge are not well known at this
time.

Recharge to the Navajo sandstone, which 1s more deeply buried except at

the outcrop, is even more complex. Most of the recharge is by infiltration of
precipitation and streamflow in the outecrop area and where highly permeable
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basalt is found in outcrop areas. Some recharge to the Navajo sandstone also
occurs from the overlying Carmel formation., Cordova et al. (1972) has
estimated the amount of recharge and it is included in Table 8, Cordova
(1978) gives a detailed discussion of recharge to the Navajo sandstone.

Annual recharge and discharge from a groundwater basin should be the same
if the basin is in equilibrium. In the Central Virgin River Basin the
reported average annual recharge (100,000 ac ft/yr) is greater than the
discharge (82,000 ac ft/yr) for 1968-1970, Similarly the average annual
recharge in the Upper Virgin River Basin (55,000 ac ft/yr) is greater than the
discharge (49,000 ac ft/yr) in 1977. Thus estimates of average annual
recharge are compared to discharge estimates for specific years. One should
not expect these to balance unless the estimates are for the same years or
series of years. These differences do not invalidate the estimates but simply
show that the methods used {(estimates not for the same years) and/or the
unknown items create uncertainties in the comparison.

Groundwater Quality

Water quality, which is defined as the salts dissolved in the water and
organisms or material carried by the water, determines its suitability for
various uses. Standards that drinking water must meet have been established
and agreed upon by federal and state agencies and the World Health
Organization. Criteria for judging the suitability of waters for irrigation
are well recognized. Other criteria for special industrial uses are also
available. As new information related to water quality become available, the
standards and criteria are continuously revised. Recent textbooks on
groundwater hydrology such as Todd (1980) and state and federal documents list
the standards.

The quality of water is established by analyzing a sample in a chemical
laboratory. The concentration of each constituent is then reported, usually
in milligrams per liter (mg/l) or micrograms per liter {(ug/l). Such items as
temperature, taste, odor, pH, hardness, organic compounds .and total dissolved
solids (TDS) may also be reported. Sample analyses will usually report on the
major ions (sodium, potassium, calcium, magnesium, chloride, sulphate, nitrate
and carbonate and bicarbonate) and may also include many trace elements as
well.

Water quality data may be presented in many ways; bar diagrams, pie
diagrams, ftrilinear diagrams, and other methods described by Hem (1970).
Stiff {(1951) diagrams are used in Figure 11 and are further explained there,
The diagrams plot the principal ions on three horizontal axes. The shape of
diagram reflects the chemical makeup of the water and the size shows the
concentration.

Figure 11 shows typical samples from around the basin in both the
unconsolidated and the consolidated rock aquifers.

In general both surface and groundwater quality are better higher in the
tributaries than lower down, but good and bad quality may be found in many
areas. Water in the Navajo sandstone is generally very good, but in some
locations it may be poor. Other rock aquifers tend to contain poorer quality
water, but there are many exceptions. Unconsolidated aquifers may contain
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good water high in the tributaries, but most have poor water downstream due to
discharge from some geological formations that contain soluble materizl. A
few mineralized springs are found in the basin such as the LaVerkin Springs
which contain over 9,000 mg/l.

To give a quick picture of the water quality in the Virgin River Basin
ranges of the total dissolved solids content (TDS) of typical water samples
are given in Table 9. The data in Table 9 and Figure 11 are taken from
reported chemical analyses in Cordova (1972, 1978, 1981) and from both
published and unpublished files of the U.8. Geological Survey.

Since the water quality varies from excellent to unusable for drinking or

irrigation, it is clear that water quality will be a major constraint on the
future development of groundwater,
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Table 9. Typical ranges of TDS in groundwater samples (wells and springs) in the Virgin River Basin,

Total Dissolved Solids, TDS, in mg/l

Wells in
Area Springs Alluvial Aquifers Navajo Aquifer Other Rock Aguifers
Central Virgin River
Ash Creek Valley 410 630
Snow Canyon 110, 130
Diamond Valley - Dameron Valley 210
Fort Pearce Wash 3300
Gunlock 280, 470
Hurricane Bench 1300 830
Leeds -~ Harrisburg Junction 1000 230
Mill Creek - City Creek 330 380, 660, 960 1300
New Harmony Valley 240 410, 1610
Pine Valley 150
St. George Valley 4 820 902, 1400, 4000
Santa Clara - Ivins Bench 230 470, 2450, 4070
Triangle Valley - Warner Valley 3100, 3400
Virgin River Valley 1180, 2900, 6860 1400
Washington valley 435
Santa Clara Valley 190, 412, 900,
1590, 2620
Upper Virgin River
Gould Wash 1080, 3440
Clear Creek - North Fork 230 870
Glendale 150 320
Orderville 550
Rockville Loo, 2000
Springdale , 1100
Near Long Valley Junction 290, 310
LaVerkin Creek 620

Virgin River (LaVerkin Springs) 9400




POTENTIAL FOR ADDITIONAL GROUNDWATER DEVELOPMENT

If discharge already approximately equals recharge to the groundwater in
the basin, how can there be any additional groundwater development potential?

One possibility is that the reported estimates of recharge and discharge
are incorrect. The fallacy of comparing average values of recharge with
estimates of discharge for a particular year has already been suggested. If
better, more comparable estimates could be made, a more precise picture of the
recharge and discharge would be in hand. While new water would not be found
by this process, the uncertainty regarding amounts would be less, In any
event nature will balance the equation, and the difference between inflow and
outflow will come from or go to storage.

A second possibility to provide water for additional groundwater
development is to control portions of the recharge and/or discharge of the
groundwater. If for example seepage to gaining streams and/or flow from
springs were reduced, additional water could be pumped from wells. The added
well discharge could come from the streams (surface water) or springs
(groundwater) and both kinds of rights could be affected.

Another option might be to reduce the evapotranspiration of the
groundwater. This could be done by lowering water tables so that plants could
not easily reach the groundwater. Any water so "salvaged" would be water
otherwise not beneficially used and no water rights would be affected.
However, wetlands habitat might be changed.

Artificially increasing recharge to the groundwater reservoir from
melting snow and during periods of heavy precipitation may be another
productive means for increasing avallable groundwater. While this may be a
viable option wherever part of the surface runoff escapes from the basin,
downstream users might object if their irrigation supply is adversely
affected.

Central Virgin River Basin

Evapotranspiration directly from groundwater accounts for 16 percent of
the groundwater discharge in the Central Basin. Lowering water levels in
selected alluvial aquifer areas by additional pumping could salvage some water
not now being used. This is a net gain in total water available.

Seepage into streams and flow from springs and drains accounted for 72
percent of the discharge in 1970, Where gaining streams occur in alluvial
aquifers there may be some opportunity for reducing seepage by additional
pumping. Pumping can also induce recharge into the aquifers from the stream
and from adjacent bedrock aquifers. This kind of management represents a
change from surface to groundwater use. There may be another benefit from
inducing recharge from the river to the aquifer. This is sometimes done to
"filter"™ the river water and reduce the expense for treating the water for
culinary use. Here the river bed sands and gravels are used as a sand filter.
Chlorination may still be needed and the water quality be marginal due to the
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dissolved salts in the water. Dilution with other better quality water may be
necessary if the "filtered" river water is to be used for drinking.

Lowering water levels in the Navajo sandstone aquifer will reduce flow
from springs along the outcrop near St. George. Unseen groundwater ocutflow
will also be reduced. Reduction of spring outflow impacts the spring water
rights and may be a transfer of spring flow to well flow. However, this may
be desirable in some respects because the well flows are more convenient as
they are available when needed rather than only when nature provides the
spring flows. Reducing subsurface outflow is likely a net increase in
available water, depending on if and where the groundwater outflow appears at
the surface. Additional costs may be incurred when pumping this water if the
old spring rights must be purchased.

The groundwater storage reservoir is a valuable asset in a water supply
system and allows the flexibility of drawing from the storage when needed.
However, if the reserveoir is drawn down in dry years it must also be allowed
to build up in wet years or the water level will show a long term decline. In
some cases deliberate mining of water may be done temporarily while other
sources are being developed.

Artificial recharge may be a viable option in the (Central Virgin River,
especially for the Navajo sandsione aquifer. Many streams cross the outcrop
area. A few flow continuously, but most are ephemeral. To make more water
available, recharge should be Iincreased by building check dams, ponds, and
spreading facilities in the stream courses to capture more of the unused flood
waters through infiltration. An effort should be made to estimate the maximum
perennial yield of groundwater that could be available in the Virgin River
Basin if all measures of conservation, salvage, and recharge were implemented.

The Navajo sandstone aquifer and its priceless supply of high quality
water in the Central Virgin River Basin are especially vulnerable to pollution
by the activities of people. This is because s0 much of the aquifer outcrop
area has highly pervious sandy soil or lava flows and is located close to the
populated area in and near St. George. In this uncovered, potential recharge
area the aquifer is exposed to whatever contaminants are in the precipitation
and the streamflow or to whatever is left in or on the land by people. Use of
the outerop areas must be controlled if the good quality of the Navajo aquifer
water 1is to be preserved. Some areas such as Snow Canyon State Park are
already protected. Other areas such as City Creek, Middleton Wash and Mill
Creek are vulnerable.

Many of the alluvial aquifers are also vulnerable to pollution. In some
areas these aquifers naturally contain poor quality water. Elsewhere the
groundwater has already been adversely affected by the activities of man,
while 1in other locations the shallow alluvial aquifers still contain good
quality water, Especially where these aquifers supply drinking water to
residents, appropriate regulations need to be in place to protect the
groundwater resources.

Upper Virgin River Basin

In the Upper Virgin River Basin 85 percent of the groundwater discharge
is by seepage into streams. Additional groundwater development will reduce
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this seepage and will effectively transfer surface water to the groundwater.
As in the Central Basin, this may be good as a means of obtaining a protected,
filtered good quality supply. Again storage can be used to augment flows in
dry years.

Evapotranspiration accounts for 8 percent of discharge and some of this
could be salvaged by lowering water levels. Subsurface outflow is unknown and
probably small.

Legal Implications

Further groundwater development raises many legal issues related to water
rights, A few have been suggested above. Further groundwater development
also may adversely affect water quality in the area and downstream. The
Virgin River is an interstate stream thus raising other legal issues about the
affects of groundwater development. These questions have not been discussed
in depth here, but they need and deserve further attention in continulng
studies.
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CONCLUSIONS AND RECOMMENDATIONS

More data on water levels in wells are needed throughout the basin, but
especially in those areas where no regular monitoring is being done or
where large volumes are being pumped. More monitoring in major pumping
centers such as Gunlock, Snow Canyon and Mill Creek Canyon is urgently
needed. A task force should be set up composed of interested water
leaders from the area assisted by the Divisions of Water Resources, Water
Rights and Environmental Health and representatives of the USGS, BLM,
Forest Service, cities, counties and conservancy districts. Such a group
should select the additional observation wells that are needed and find
ways to support the effort financially.

As more water level data are collected, the groundwater hydrographs and
contour maps should be extended to areas not now covered. An effort
should especially be made (by collecting all available data on
piezometric levels in the Navajo sandstone) to extend the Navajo aquifer
contour map in the Central Basin area northward. This will give a better
picture of the sources of recharge, the direction of movement, and the
discharge of the aquifer.

As more data on water levels and discharge are collected around the major
pumping centers, continuing analysis should go forward to help understand
what 1s happening to the aquifers in those areas. Where the production
and drawdown are greatest 1s where problems will first appear.
Understanding those problems can guide further development.

More data are needed on the amount of groundwater being pumped for
irrigation from different aquifers. Ways should be found to give more
support to this effort so that more extensive and detailed estimates of
irrigation draft by use and by aquifer can be made. This will give a
clearer picture through the years of what 1is happening to the water
pumped from wells for irrigation.

The storage coefficients under unconfined conditions (specific yields) in
the Navajo sandstone and other consolidated rock aquifers need better
definition. Some long term pumping tests need to be made under
conditions such that there is time for all the delayed dralnage to occur.
The estimates of Sy from such tests would give a better picture of
available storage in the ocutcrop areas of the aquifers.

Some questions are still unanswered about the nature and amount of
underflow across the Hurricane Fault. As more groundwater levels data
are collected, it may be possible to learn more about this question.
This is a complex problem and considerable effort may be needed to look
at tributary areas both east and west of the Hurricane Fault.

Many qualitative comments have been made in this report concerning the
yield of aquifers, but no numerical amounts could be given from past
studies. An effort should be made in the future to determine the
perennial yields possible from the variocus aquifers under different
assumed levels of development and aquifer management options. First
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should come an estimate of the yield assuming minimal efforts of aquifer
management to reduce some losses and salvage evapotranspiration. This
perennial yield estimate would indicate the initial opportunity for added
development. Later efforts could include estimates based on aggressive
programs of 1loss reduction, reduction of spring flows as well as

implementation of artificial recharge projects where feasible. This
maximum perennial yield would give the ultimate yield possible from the
groundwater.

8. Since there is no present clear indication of widespread groundwater
overdraft in the Navajo aquifer, cautious development of the groundwater
resources, especially for higher level (municipal) uses should continue.
As pumping increases, its effects should be monitored and additional
development allowed only if serious problems do not occur. The good
quality water present in so much of the sandstone is an important
resource for the future of the area. Its use and conservation should go
forward.

9. Because the Navajo sandstone aquifer is so vulnerable to pollution in its
outcrop zone, plans should be formulated and programs begun to protect
this important drinking water aquifer. Access and use must be strictly
controlled in the outcrop zone and other areas where infiltrating water
can move quickly into the aquifer. Conditions may warrant requesting
classification by EPA of the Navajo sandstone aquifer as a sole source
aquifer. Some other aquifers also may need protection.

10. Available data show a decrease of irrigation pumpage from the alluvial
aquifers of the basin. - Groundwater levels in some areas have recovered
noticeably in recent years. Further use of groundwater for irrigation in
the alluvial aquifers could be allowed and perhaps should be encouraged.
To use the poorer quality waters for a purpose they can well serve, makes
hydrologic and economic sense. In those areas where excellent quality
water 1s available in the alluvial aquifers groundwater development for
higher order (municipal) uses should be allowed. Where pumping clearly
affects streamflows, it may be necessary to allow pumping only if surface
water rights can be purchased and transferred to the groundwater source.

11. Where groundwater is the only economic supply available and amounts are
small, development of groundwater for domestic use should continue
carefully.

12. Legal issues related to groundwater development need further definition
in continuing studies.

In some areas surface waters are available and should be utilized. 1In
other areas groundwater has a clear advantage. Water development plans should
consider both sources and pick the mix that optimizes the system design. Such
conjunctive use of surface and ground waters will ultimately lead to the best
plan.
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Figure A-1. Kanarraville.
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Figure A-2. South of Kanarraville.
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Figure A-25. Fort Pierce Wash.
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Figure A-29. East Bloomington.
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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'); the letters
a, b, ¢, and d indicate, respectively, the northeast, northwest, southwest, and southeast quarters
of each subdivision. The number after the letters is the serial number of the well or spring within
the 10-acre tract; the letter ’S’" preceding the serial number denotes a spring. If a well or spring
cannot be located within a 10-acre tract, one or two location letters are used and the serial
number is omitted. Thus (C-42-16)22dca-1 designates the first well constructed or visited in the
NEWMSWUSEY sec. 22, T. 42 S, R. 16 W, and (C-42-16)22b-S designates a spring known only to
be in the northwest quarter of the same section. Other sites where hydrologic data were collected
are numbered in the same manner, but three letters are used after the section number and no
serial number is used. The numbering system is illustrated in figure A-30.

Seciiony within 3 townyhip Teacts wilnin & seciion
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Figure A-=30. Well-and spring-numbering system used in Utah.

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

54



Table A-1.

Records of selected wells.

E
From Cordova et al.

(1972) and Cordova (1978,

1981)
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S3db-1 L. Howard 1963 St 1% 17 X Wavejo Sandstone 1€ 3850 18 858 ¢
Sadb-2 A. Howard 1974 97 3 83 X Ravajs Sandstone 2568 3,65 2 - - t
Skbe~1 Coddard and Savage 1972 30 3 40 X Navajo Sandstone p{14 3,680 12 330 10-10-74 ¥ C,W
Sdbb=1 4. Rowsrd 1353 48 12 8 X Navajo Sandstone - 3,600 15 1-53 - noC
baan~i Coddard and Savage 1972 50 i1 3t x Havajo Sandstone Fi2 4 3,7 84 S0R 1 LR RN )
Teeb-1 L. Sullivan 1946 98 12 12 P Uncons. Rock 1,400 H 3-47 i (SR
16bcd~1 Urah State lLand Board 156% 1,128 7 - - - 3,248 +1 §~70 Y F s C
(C-41-14)15ada~1 U.S. Buresu of Land 1983 65 6 3] F Havajo Sandstooe 0 3,220 R 6-53 1082 v -
Management
28dob-1 U.5. Bureau of Land 1968 1518 6 19 ? Kayenta Formation 3,280 88 - - v
Hanagement



Table A~1. Continued.

Casing Well wacer level Hell yield
v 32
s = R
» M Pl L 5
s ~ 2 o (X1 P R E - Remarks and Other
Locacion Suner or g P Ed = - Prmg;pfl B 3% |88 E s data available
designarion o H o2 @ = A ter £ IS L8 - ¥
H s = s & 37 1588125 G -
g ° H = = =2 PlwleliT ~ s
M i H F o 2% | 253|322 M 2 4 2
2.0 0F | 21 &% §: i5f12:) i : : |3
MV Creek - Middieton Wash - City Creek
(G-50-13)27db a1 City of 5r. Ceocge 1957 507 s N P ° 5 ;gg - N - 3 a
(Cbl-15332aram] Terracor 1974 600 14 550 o 1.25;2 |20 72811 T GoLW
(g-42=15)B2ccm1 City Creek So. t 1973 700 16 30 x 325 e e o
Bded-1 City Cresk Ro. 2 1974 800 % 50 X 3,30 1000 51878 T CLLW
10bed-1 Washington City 172 gi?n ”; 2 X ;-Sgg jpeem voL
abb~ £, Sullivan . . z - T
(c—az—lsll?::;: Twist Hollow 1974 365 1z & X Rayeata, Navajo i 3,240 252 - T 8.4, ¥.T. in Rayenta
Yew Hacmony Valley
- [
{o=37-12) 1 taabrl ¢, vandenturghe 1953 865 4 - - Gravet, samd ;,:ze; :3;([; 3_;3 giz v
Haabeet A, Graff 1950 264 14 - - Gravel, sand K 3 - § .
23acavl J. Prasteich 1954 276 16 3} P Gravel, sand 35 - N 75 M
23a0b1 3. Prestuich 190 300 w0 % P Gravel, sand s 370 1,100 AR
23cbd-7 WL Williams 1968 561 %o 2% £ Gravel, sand 4,500 6? - oL ¢oe
27dad-1 L. Heywoud 1953 216 1 2 P Gravel, sand 5.720 ¢ N N U e
Mabant L. Prestuich 1953 a0 s - P Gravel e H el 1770 a00 [ oq
3habd-1 Kanarveviliz Ireigation Co. 1934 150 12 - - Gravel, send 5,50 1 - 8 Loe
I4dbd-1 L. erestwick 1965 32 16 70 P Cravel, send 5,520 6 - "o -
35bbe-1 Town of Raparraville 1952 190 12 120 ® Gravel, sand T ) T i -
(€-36-12YIbeb-2 L. Bavis and others 1953 227 16 7 P Gravel, sand ?ZB; i Lot8 - e -
dede-) Utah Stace Rosd Comm. 1965 404 8 262 ® Gravel, sand » o b N -
Qaab=1i Ro Witliams 1967 300 (S F Gravel, sand 5,;97 o N 2 v -
obasl R. Williams 1936 133 iz 1 13 - 2.’;‘; 3 '1o89 B I
t9aak-t E. Gratf 1968 200 14 - P Gravel, send BB 18 e I oea
205ba- | £, Craft 1546 226 1 62 P GCravel, send damou i 34 S
20bec| £, Graff 1349 216 16 LY] B Gravel, sand 5630 29 1169 N v o -
28cca-1 E. Graff 1967 250 14 80 ® Grovel, sand 5.0%0 i ke - ¢ e
32bhrd E. Graff \g:;ze f;f :; ;3 ; - 5.500 3l 10-68 193 [
~38-13)9dcd-1 3, Prices i - ’ = 21 [
(e e ¥, Prince 1852 196 w1 P Uncons. Rock pa00 8 e 200 P
22¢ba-1 £. Wood 1947 190 4 - ¥ Gravel, sand e ot ¥ ¢ -
23rca-t L. iversen 1946 130 12 3 P Gravel, sand 5
Ping valley ~ Grass Valley
- - Roe
€C-39-15 1 lachent Piae Valley trrigation Co. 1968 97 s I ® Gravel, sewd 6,;33 f? 1?3-:: - 8o
Varebed 5, Snow - 20 %, 20 o Uncons. Rork 6.5 o ¢ 10-68 N -
todagn1 P. MeDermort - 9 3% s 0 Uneons. Bock 6.200 10-68 N § oo
todor-2 E. Jacobsan - 2 36 21 o Uncens. Rock 6,50 1z oo 2 woc
edrde1 u, Breksirom 1967 e 3 38 7 Uncoss. Rock 5,50 2% 10-68 - -
t5dans L. Paxmon - 15 a6 15 o vacons. Reck 6,500 1 1o-s8 - noe
£o=38-14)31bdan] s. Gardnar 1963 200 16 a2 e - 6,960 37
St, Gaorge Vailey
- - Toc
(g-62-13 1 9cae-1 R, Prince 1960 100 8 1 X Kayenra Formatiso g'g;"‘; “ &80 Sasr VoL
Bedd-1 St. George City 1955 100 12 26 X Mavajo Sandstane s e n 1-68 z -
290bdnt S. Feisbrey 1954 1as 8 20 X Royenta Formation Tase 20 [P _ R
29vac-) A, tverson 1951 25 96 25 8 Gravel, sand e 3 iee N V-
29dde-1 . Pormaster 1966 300 s e P Chinle Formatisa e e tooeo B -
3dada-) . Bliphant 1960 90 8 29 X Kayents Formatien Thes pores 20 oL
I0adeni £, Hearthor 1968 93 13 40 X Kayenta Formation 21700 e - . P
30b4b-1 W, Milne 1960 88 8 33 X Kayents Formation 2 e8o H o590 - 1 oc
30c2a-2 E. Blackburn 1959 3% T 23 X Kayents Formation s M 057 - T ¢
36cba-1 E. Stringham 1957 3 T t X Noenave Term 1 P - ¢ -
30dac-d S, Stueki 1959 0 to 12 X thinle Formation e on ais : V-
308bb-1 £. Speadlove 1965 & 8 47 X ¢hiale Foraation han ; oin - t
30dcd-2 K. Empey 1961 25 8 20 ¢ Cninte Formssion 56 3 io-68 - s
Yeed-t #. Hafen - 100 6 - - Chinle Formation oS . 10-68 N v -
I2abe~1 K. Hazen 1958 53 ] 17 P Chiale Formation 2lemo 20 565 - s -
Irdbarl R, McArthue 1969 145 & 23 P Uneons. Rock 2580 s 168 - ¢ n
Y2dee-t C. tox 1966 72 1o 20 B - 2'6% M o6k - r -
Steab-1 P. Formaster 1564 238 16 22 X Shinarump Cong. 2 40 Lo-65 - U oc
€G-42-16Y20ac 2| E. Eart 1965 134 8 20 X Hayents Formation Jave 4 165 - v
24dhd1 J. Caitahas 1963 59 8 . 57 X Kayeota Formation v M (a-8a - T e
Zaddd =1 L. Bean 1964 8u 8 L33 - Kayente Formarion 2'755 8 160 - I ¢
50k~ G. Johnson 1960 56 8 & P Uarons. Reek 2.700 s $-58 - L
25 ab-1 3. Leavitc 1958 56 .12 25 P Uncons. Reck 3380 M s-68 240 v ow
(G-43-1631adamt c. Blake 1956 53 i6 28 P Uncons. Reck 200 M 568 w40 v -
tadd~t . Blake 1556 53 1% 34 P Uncons. Rork .
Banta Clara - Ivins
R - [
(C-42-16)5bbbet . Hafen 1963 110 1% 36 X Chinle Formacion :-ggg ® ksl ¥ Ho-
Sbbb-2 5. Hafen 1957 172 8 a0 P Chinle Formation 31000 B 270 ; 8 -
Sadami ¢, Mannzcing 1970 100 s 22 ® Hownave 2lere a o5 1 ¥ -
3ecg=t I and I ORIV and Lumber Co. 1965 48 10 20 ® locons. Reck iore s L9664 - T oeQ
Todpa-l City of 5c. Gearge 1964 500 8 27 X Keyents Formation T3 s 2263 455 U oq
22baz-1 R. Hafeo 1963 16 15 62 B uaons, Roek Ve 1 z H
2inad~2 %, Thenpson 1959 140 1a 30 X Kayenta Formation 2aho s 12-66 20 s -
23aba=1 &. Hemmer 1965 108 8 ES X Kayenta Formation s e S0 - -
Zhbba-t 3. Tearaton 1955 185 5 - - - 2190 5 [ 3 v b
Vhacen1 Town af Saata Clars 1968 als 15 - - - e o (s - Y
165cc-t St. George-Clars Field 1953 63 3 3 P Uncons. Rack .
Canal Cp. - - t
theabet St. Coorga-Clara Field 1951 53 s 10 P Uncons. Rock 2,760 8 653 e
Canal Co. N . s,
et St. Chorge-Clars Fleld 1958 &1 i 1 P Uncons. Rock 2,780 > 759 300 bR
Canal Co. -
{7an0-1 Hew Santa Clara Field 1934 0 R - - z,800 12 o3 e
Canat Co. -
17 st fuw Sanca Glara Flaid 1964 Y W e P Uncons. Rock 2800 42 ke v
Canal Co. -
t7adb-2 Cates Service Seation 1939 60 5 & 0 Uncons. Rack e 1 > U e
2Zcbanl S, Fres 1966 92 16 i8 P Uncons. Rack z-igg b4 Ioes N 1o
22dran1 Lo Fred 1966 8 14 30 P Uncons. Reck Lo B Tes N W -
245be-1 Mathis Harket Supply Co, 1966 70 N 32 P Uncons. Rork Pt s - t a
26bcb-] Hothis Harvet Supply Co. 1363 7 14 28 ¥ dncons. Rock Teso  n 261 - P q
2hee-| . Smow 1961 75 1% 37 ? Uncons. Roek i o ool - t q
2ebee-2 H. Snow 196 78 14 35 1 Unrons. Rock 2‘&” 13 766 - t 0,09
24ede-1 B. Snow 1966 0 1% 33 P Uncons. Rock Tes % 164 N I a
Y adhe} Hathis Market Supply Co. 1964 75 % 28 v Uneons. Roex z‘éo@ 21 7-89 - ¢
$ads-1 6. Gubler 1959 61 1% 28 P Uneons. Rork Teze 15 6 - s
5 agdt R, Barrecc 1967 47 8 32 P orons. Rock Tsee 1 o8 360 t g
{C-41-t63laca~] C. Blake 1958 52 18 27 ? Uncons. Rock 2‘600 4 5m56 He FR 0+
Thaa~| €. Blake 1936 140 16 27 P Uncons. Reck :
Triangle Valley - Waroer Valley
3 - 60 v
(E-83-18 dizbdd~ K. Stoekd 1965 497 5 9 P uncons. Rock eon e N o0
1Z¢re-| $. Srueki 1968 407 16 265 & Crinle Formation 2‘730 89 Gabl 1, ta0 1 ¢.Q
12ccd-2 5. Stucki 964 i72 16 31 X Chinle Formation Yeso - 588 - v b
(6-43-14)20abb-1 G. Toomas 1968 260 0o x - '

56



Table A-1. Continued.
well water level well yield
- R . LR
b < 5 w E R
& Z RS .| £
Locat ion Suner or F] o g ~ Priocipst 8% . w9 5 o Remarks and orher
designation 5 H = H & aqui fer STl E=.| %R K} M daty availabie
@ a - K Pl N - 2
2 w w & G X Ll Lk = :
& > 2 - b Yo | EEE|TEa k) w
5 k| H s - B ENIRE Y s s M
g iy \ i - 2| 552 22 z 3 3 $
> Ll 2 a = S R ek & & 3 ®
Virgin River Valley
{£-62-14 Jadbb-1 ¥, Post 1935 200 6 160 B Hoenave 1,160 123 5-68 - v~
1 2add-1 K. Sulliven 196% 200 s 19 0 Uncons, Reck 2,680 185 9-53 - L
20aben! §. Serensen 1963 0% & 183 - Moankapi Foram. 2,720 1% 8-63 4 i c
20rae-{ L. Atkin 1567 253 3 30 P 2,720 W 1-67 - U=
20dbemt 0. Tvecson 1970 1 16 10 F uneons. Rock 2,700 ? 710 - Ioq
Zibad-1 €. Helm 965 200 8 38 X Kayenta Fermation 7,860 20 208 v oo
2leckt $t. Ceorge-washington 1863 80 16 35 ~ Uncons. fork 2,760 16 7-63 - v c
Gansl Co.
Washingron Valley
(C-62-15)14dsd-1 D, Nisson 1658 3%2 10 23 ®  Chinte Formation 2,840 125 3-38 15 Ioc.R
2laba-t F. Hawkes 1968 200 8 40 % Kayents Forastion 2,840 12 §-6% - 5 -
2¥bad-1 C. Holm 1963 290 8 8 X Ksyenta Formazion 2,860 21 -85 20 v
22ceb-1 D, Bundy 1964 125 8 46 L Hoswave 2,720 13 9-64 - B oc
Fkdb- | R. Shurtiiff 1961 70 8 10 X Hoenkapi Form. 1,800 » 881 - s ¢
3ddd-1 Schmycz Bros. 1563 45 3 0 X shinavemp Cong. 2,800 40 1983 - s ¢
3adba-1 5t. Geoege East Stake 1963 194 ¢ 88 X Alluvios, Chinie 1,620 49 1-68 - 5 ¢
Format ion
Idba-2 5. Crorge Fast Steke 1968 285 16 21 % Shinarump Coug. 2,620 18 8-68 - T D4
F5haa-1 C. Prisbrey 1967 45 5 18 F Uncons. Rock 2,640 18 1967 - Ho¢
35dade| W, Stahalt 196% 160 [ 85 F Uncons. Rork 2,675 4% 10-65 50 s ¢
(B~43-13¥2azax) £. Andrus 1963 18¢ 16 103 v Bacans. Rock 7,685 53 Am89 - ~ 60,8
Ldae~y Hiine and oihers 1566 190 8 48 X Moeakapi Form, 2,730 98 b6 &0 ¥
10sea-t §t. George-Washington 1967 300 % ] X Moenkapi Form. 2,666 22 1068 - v -
Canat Co,
Nace-1 W. Seegmiller 1965 160 B 40 0 Hoenkapi Form. 2,670 28 10-68 &0 [T
UPPER VIRGIN RIVER BASIR
{6-38-61224bent B. Thristeasen 1977 52 4 452 ¥ wasatch Formation 7,520 317,18 10~ =77 9.9 9-29-27 H ¢
28acd-t D. Cheistensen 1977 272M & an P wasateh Formation 7,440 228,02 10~ 777 - - s
(C-19-§ e ad-1 K. Bowers 1970 170 § 113 X Wasateh Formstion 7,086 61.20  40- 1-77  4DR B 6-70 U 0,2
(C=19+11 }12ddb-1 L. Glazier 1976 158 6 oo X Besalt 7,910 85.3  12-10-77 7.6 3377 m D
{C-40~7 J1dbad-1 Glendale Town 1978 (¥ 8 X Wahweap Sandstooe 5,880 4OR 5-28~76 214 6= 2-27 ¢ Flowing well; repocted
flow 700 gal/min; C,D
£0-50-11)8ded-1 €. Lee 1985 661 & 64l P Havajo Sendstone 5,900 3I5R 8-30-55 - - 5 ociginally drilled to
423 feer; D
29bbd-1 . wright 1966 120 3 20 X Chinte Forpacion 5,325 282.83  12-10=77 10K l1-29-8& 5 T
{C-41-F )5 aznanl Ordervilie Town 1969 k2l & 75 13 vnconsol. rocks 5,480 R 8-12-6% 240 EAIR RS B N Y 2%
17baa-t e, Carmel Town 1961 40 % 52 P Uaconsol. rocks 5,280 " L TR - ®
19ede=2 Solden Hand Motel 1956 295 8 55 % Navajo Sandstone 5,200 242R t1-28-66 - - c B
J0%ba~ Thunderbird Motel 1387 310 & 250 X« Navajo Sandscone 5,890 23271 §-29-37 1R £-29-17 € 8,2
{64 1-9)1 Ocdd-t it, Dravs 1988 186 & 186 P Jurassic rock above 6,235 1238 Ie2beth - - v
Havajo Basdsrome
15a8d~1 0. Drews 1968 1867 [ tY] ® Jurassic vock sbova 6,120 104 4e fe86 13 1-iz=77 % ¢
#avajo Sandstone
[RYI ) . Drews 1968 243 & U9 % Navajo Sandstone 5,870 192.%  11-12-77 - s 0
138an-t T. baca 1961 23] 6 73 X Havajo Sandstone 5,980 (918 12- 161 3 -12-77 8§ 8,2
20bab-1 ©.5. Warional Park Service 1962 926.% 8 924.5 B Navajo Sandstons 5,690 8658 73162 §.48  7-31-62 W
{£-41-10)28bea-1 J. voyles 1963 555 &S00 X Shinarump Hembec 4,050 370R 8-12-63 - - noc
28hdb-{ Springdale Town 1371 100 500 P gneonsol. rovks, 1,930 2136 t2- 777 - - [
Chinle Pormation
(C-42-1037arbr1 Rackville Pipetine Co, 1971 30 8 3 X Shinarump HMember 4,100 R &-10-71 - - ?oz
Thdd-1 Rockville Pipeiing Co, 1875 1o 8 9% P.X  Shinaruwp Member 4,150 £ 12-31-75 73R 2-31-15 P .2
(64211 Y deb=1 €. Steed 1958 92 3 0 £,5  Unconsol. rocks, 3,200 1734 i2- 9.7 - - [N
Moenkopi Farmsaiion
Lddent W, Suseten 1968 118 88 110 P& Hoenkopi Formation 3,725 7106 (2- =77~ - v
Taad-| A Gox 1988 154 0 53 X Hoeakopi Formstion 3,250 7B.26 12~ 977 - - 1o
Rac-l Craftoa Tows 1934 82 6,4 82 4 ynconsal. rocks 3,830 18.17  12-21-57 Joee 11=12-3 U  Abandoned fown
(C-62-11Yhaaa-t €. Stour 1981 38 & 18 P Uncomsal, rocks 3,540 4.69  12- %77 - - iz
4raa-2 €. stour 1972 8 14 50 P Uncsosol. rorks 3,640 3,45 12- 977 - - u
1 Bdiid=1{ C. Hate, Je. 1965 i ] 142 x Hoevskapi Formacion 4,960  168R &-19-€5 - - U
19cra=1 K. Ball No. 3 1968 270 % 210 P Unconsol. rocks 4,725 (0667 1i-i3-77 280 6-20-78 1 C,¥
19cce-) K. Rali No. | 1971 283 1B 250 ®  Uocensol. revks, 4,700 94,58 Hi=15-77 - - o
Moenkapi Formatica
- 1902 K, Hall Bo. 2 1575 180 12 2 ®  gneonsel. rocks, 4,710 103.85  11-11-77  B60 1-18-77 1 ¢w,2
Mownkepi Formatics
18e50-3 K. Hatl 1576 267H 19,8 335 ¥ Unconsel. vorks, 4,700 92,64 11-13-77  4OR 7=30=76 U Origingl depth 375 feer;
Hoenkopi Format ion LW,
29ced-) E. Dedille 1976 188 8 160 X Unronsel. rocks 4,760 153,0%  11-15-77 - - $
Fbad-| £, Craff 1973 237 10 205 P,X  Hnronsol. rocks, 4,720 1028 3-11-26 2752 3-ii~75 1 2
Moeakapi Formation
I0mra-1 ¥, Graff 1965 170 w183 % Unconsel. rocks, 4,720 B8R 3e10-69 = - ¢
velaanirs
30bed-t E. Craft 1569 238 w238 P Unconsol. recks, 4,720 86k 12468 - f
32abb-1 £. Geait 971 200 6 18 X Shinaruwp Hember 4,800 15822 11-15-77 = . s
I2ada-t E. Graff 1973 250 6 196 X Shinarump Member 4,845 174.80  11-(5-77 - - s 0
32dae~1 E, Grafl 1969 13 [ o X Shiwaromp Mewher 4,520 76.88  1i=1377 - - s
34bbb-L #, Hirsehi 1983 A5% 6 42% X Shiaarump Hember 4,960 420R §uth-83 1.8 9-14~63 § D
{C-42-12 F28¢d-1 Yirgin Town 1977 610 & 400 % Shinarump Hember 5,000 - - 1008 4-27-7%  ? Horizonral well; Perched
aquiter; €
1Hane~1 Yirgin Town 1977 113 8 - - Shinatusp Hewber 5,080  115.62  LI=17-77 4008 1377 u Pe?ched aquiter; z
tladb-3 E. Lee 1960 170 5 0 X Snicaremp Hember 5,080 128,12 t1-17-7% 0.9R  4-22-60 § Perched aquifer; D
18ecd-1 E. Branham 1962 75 3 7 ®  gnconsol, rocks, 4,240 368 7- 71-62  45R 9-2i~63 kD
Howukepi Format ioe
1Becd~2 E. Branbam 1954 9% 14 35 X Uncansol. rocks, 4,285 4B Pi-18-66  94R 4-18-75 31 ¢
MHoenkopi Formation
ldna-t v, Bailard 1974 123 2123 ¥ Unconsol, vacks, 4,650 31.65  #1-i6-77 %4 62078 U ¢,z
velcanies
F3dna-2 D. Baltard 977 236M w6 % Unconsel. rocks, 4,640 50,23 12- 7-77 - - ¢ Original depth 245 feer;
volzanics b
23dab-1 D. Ballard 1977 280 10 - P Doconsol. rocks 4,650 88,40 6-20-78  600R 1977 t oz
24ebb-1 D, Batlard 1977 190 1w W £ Oncansel. roeks 4,645 3R Sa1ge7? - - v
24ddbt €. Graff 1574 252 o 252 ® Unconsol. ronks 4,680 63 Feiterl - - T
. £6-43-10)23ddd-} Colorado City Acea 1968 84 8 84 $  Unconsol. rocks 50120 13,58 3-27-68 2008 §-24-58 [ 2
Bevelopmant Co.
34add-1 United Effore Plan 1968 %0 3 40 G,%  Uncoasol. rorks 5,050 ISR 2- 3-68  {30R 2- 3-68 T Supplies Wildale; 0,2
Bdba-1 United Effore Plan 1968 - - - - uncansol. rerks $.03% 3R 1978 200 107 ?  Supplies Bildale
{e-63=1133aad-1 E. Graft 1972 205 16 133 X Shiarump Hember 4,850 182,28 {1-15-77 - - s
{9ccbmi Catorado City Ares 1969 167 8,8 [ X Shinarump Hember 4,888 115,71 1i=i5«77 - - 5 »
Bevelopment Co,
- toration: See explasation of veli-and spring-numbering system in rext,

Depth of well:
well finish:
alritade:
Water level:
¢intd:
Use of water:
tast

- Remaries zad orher data available;

€, commercial; H, domesbic; I,

Reported; ¥, measured by U.S, Geological Burvey.
F, perforated and gravel packed; G, gravel and screenj U, open end; P, gerforated; X, 2pen hole.
sbove mean sea level; interpolatad from U.5. Ceplogical Surwey topographir maps.
Heasured by U.5. Geological Surver; R, veported.

Measaved by 8.5, Grological Survey; E, estimated; R, reported; ¥, flowing
ireigstion; P, public supply; §, steck; U, unused, unknown, or destroyed, T,

{1481) or Eiles of USCS; @, senual discherge data in Table
of Cordova ({981} and Table 8 of Cozdava (1§78},

Datum is land sucfaes,

57

&, aquifer test rasults in Tabie 2, Cordova (1981); ¢, wvater quatity data in Tahio 2%
2€ Cordova {1981}, Table 7 of Gordova (19783 and Tablz 18 of Gordovs {1972); H, water-level hydrogreph in Gordova {1072);
B, 4rillars iogs in Table 20 of Cordova {19617 and Table 17 of Cordova {1572); L, wevphysical dara in Table 7 af ordova
18 of Cordova (1372); W, uater~teve| measurements in Tabls 18



8¢

Table A-2.

Recent well water level measurements.

Depth to
Well No. Owner or Location Date Water (ft) Measured by

(C-42-12)18cec Bud Branham (Gould (Wash) 9/27/86 49 C. G. Clyde
(C-42-11)30ddb bpple Valley {(Gould Wash) 9/27/86 125 C. G. Clyde
(C-42-12)24dac Apple Valley (Gould Wash) 9/27/86 86 C. G. Clyde
(C~42-11)30baa Apple Valley {(Gould Wash) 9/27/86 102.7 C. G. Clyde
(C-42~11)32add Big Plain Junction 9/27/86 154 C. G. Clyde
(C~L42-11)32dce Near Big Plain Junction 9/27/86 65.4 C. G. Clyde
(C~43-11)15cch Near Big Plain Junction 9/27/86 133 C. G. Clyde
(C-42-13)28ddd Sky Ranch Dev. 9/26/86 453.3 C. G. Clyde
{C-42-13)33aad Sky Ranch Dev. 9/26/86 450.6 C. G. Clyde
(C-41-15)34aca St. George, Mill Creek #1 8/1/86 240 St. George City
{(C-41-15)34aca St. George, Mill Creek #1 9/1/86 210 St. George City
(C~41~15)27dad St. George, Mill Creek #2 8/1/86 310 * St. George City
(C-41-15)27dad St. Gecrge, Mill Creek #2 9/1/86 325 % St. George City
(C-42~-15)6ddc St. George, City Creek 9/1/86 330 * St. George City
(C-42~-15)6dde St. George, City Creek 9/15/86 285 + 3t. George City
(C-41-16)9cbb St. George, Snow Canyon #2 9/4/86 315 ¥ St. George City
(C~-41-16)9cbb St. George, Snow Canyon #2 10/2/86 132 + St. George City
(C-H0-16)9ahd Dameron Valley Corp. 6/25/85 381 UGMS
(C~41-17)8deb St. George, Gunlock #i 10/3/86 85 St. George City

All are static water levels except as noted.
¥ Pumping water level.

+ Well shut off 3 days.

4+ Well shut off 20 hours.



WR Number* USGS Number

44
106
106
106
118
118
166
186
192
197
203
203
208
209
211
212
214
217
226
228
235
236
241
243
244
245
248
256
261
263
267
267
267
269
270
271
272
273
275
281
284
286
287
293
294
296
298
302
303

*Area 81- Virgin River Basin

C-40-13) 1CCA-

42-10) 7BDD-
2-10) 7BDD-
2- 9)323cc-
32BCC-
)32DBA-
23CCA-
)20BBA-
2 4BAA-
16BCC-
16BDC-
)30DDB-
2 2CBA-

3DDD-

9DCD-
)29CCD-
31DAC-
)34AAA-
34ABA-
35BBC-
27DAD-

6DAA-
24BCD-
)31DAC-
20CBB-
)30DBD-
19CCD-

A4ACB-
29ACC-
)
)

1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1

1
1

14DCD-
23ABD-
25ABA-
23BCB-
)30DDC-

(
(
(
(
(
( 9)
(

( )
(

( )
( )
( )
(

( )
( )
( )
(

( )
(

( )
( )
( )
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Table A-3 Virgin River Area Wells By WR Number

WR Number* USGS Number
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Table A-3 Virgin River Area Wells By WR Number{cont)

WR Number* USGS Number

*
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WR Number* USGS Number
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Table A-3 Virgin River Area Wells By WR Number(cont)

R Number* USGS Number
536 (C-43-15)11DDD-
536 (C-43-15)12CDC-
536 (C-43-15)12CDD-
537 (C-42-12)18CCC-
545 (C-42-16)24DAA-
548 (C-42-15) 6DDC-
554 (C-42-15)27CDC-
555 (C-42-15)33DDD-
556 (C-42-14)12DBA-
556 (C-42-14)12DBB-
556 (C-42-14)12DBC-
561 (C-42-16)24ADC-
562 (C-42-16)17ABA-
563 (C-42-15)30DCD-
564 (C-40-13) 1CCA-
565 (C-41-14)15ADA-
566 (C-42-16) 5BBB-
567 (C~43-11)34BBA-
568 (C-42-15)30ABB-
571 (C-42-16)24BDA-
572 (C-42-16)24ACC-
573 (C~-42-14)20ACA-
574 (C-42-17) 1CDB-
575 (C-41-10)28BBD-
577 (C-41-15)27DAD-
577 (C-41-15)34ACA-
577 (C-41-15)34CCD~
577 (C-42-15) 4AAB-
583 (C-39-10)198BB-
584 (C-39-11) 1DBA-
585 (C-41-10)28BDB-
588 (C-39-11)12BDD-
589 (C-38-14)31BDA-
590 (C-42-15)19CCB-
593 (C-42-16)24DBB~
595 (C-42-16)24ADC-
596 (C-42-16)16CAB-
597 (C~-42-15)30DCD-
599 (C-42-16)25DAA-
600 (C-42-10) 5BCC-
601 (C-41-13) 4BBA-
603 (C-43-15)16DCC~
606 (C-42-16)24ACB-
607 (C-42-16)24DDD-
609 (C-42-15)19CDB-
610 (C-42-15)298BD-
612 (C-42-16)26BBC-
612 (C-42-16)26BCB-
613 (C-42-20)24ARAA-
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WR Number* USGS Number
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Table A-3 Virgin River Area Wells By WR Number(cont)

WR Number* USGS Number WR Number* USGS Number
775 (C-43-15) 4DDB- 828 (C-40-11)29BBC-
775 (C-43-15) 4DDB- 834 (C-42-15)19CBD-
775 (C-43-15) 4DDC- 836 (C-39-15) 15DDA-
775 (C-43-15) 4DDC- 839 (C-39-15)14CCB-
775 (C-43-15) 4DDD- 840 (C-42-14)19DAC-
775 (C-43-15) 4DDD- 843 (C-40-17)15DCD-
775 (C-43-15) 4DDD- 844 (C-39-15) 15DDA-
776 (C-37-12)34ABB- 845 (C-41-16) 9BBB-
778 (C-39-15) 14CDD- 845 (C-41-16) 9CBB-
779 (C-43-12)20BBB- 845 (C-41-16)16BBD-
780 (C-39-15) 14CDD- 845 (C-41-16)16CDB-
781 (C-41- 9)10CDD- 846 (C-39-15)15DDC-
782 (C-41-16) 9CBB- 852 (C-39-15)14DCC-
782 (C-41-16)16BBD- 853 (C-39-15) 14CDB-
782 (C-41-16)16CDB- 854 (C-39-15)15DDC-
787 (C-40-13)31BCD- 860 (C-39-15) 15DBC-
789 (C-39-15)14CCB- 861 (C-40-12)28DAD-
790 (C-41-11)17DBA- 878 (C-39-15)15DDC-
791 (C-37-12)34ABB- 880 (C-39-15)15DDC-
792 (C-40-13)27BDB- 881 (C-39-15)14CCB-
793 (C-42-16)17AAC- 882 (C-39-15) 14DCD-
794 (C-40-13) 2ADD- 884 (C-43-11)28CCA-
795 (C-39-10) 19BBB- 884 (C-43-11)28CDC-
796 (C-39-11)12CCB- 884 (C-43-11)28DCB-
797 (C-39-15)14CCB- 884 (C-43-11)29DDA-
798 (C-42-15)35DAD- 884 (C-43-11)33BAD-
799 (C-40-12)21AAA- 884 (C-43-12)36ACB-
800 (C-40-12)21AAA- 890 (C-39-11)12DCB-
802 (C-42-13) 6BAD- 894 (C-39-15)15DDC-
802 (C-42-13) 6BCD- 900 (C-42-13)33AAB-
804 (C-42-13) 6BAD- 901 (C-42-11)30BAB-
804 (C-42-13) 6BCD- 901 (C-42-11)30BAC-
808 (C-41-14)15ADA- 901 (C-42-11)30BDC-
809 (C-42-15)19CBB- 901 (C-42-11)30CDA-
813 (C-40-13)27cCCC- 902 (C-43-15) 2ABB-
814 (C-41-13) 4BBC- ) 903 (C-42-15)30DBB-
814 (C-41-13) 5AAD- 906 (C-40-19) 17BDA-
815 (C-41-13)25BCC- 906 (C-40-19)17CAD-
817 (C-42-15)31ADB- 916 (C-42-16)25AB0-
818 (C-41-11)17BCD- 919 (C-39-15)15DDC-
819 (C-42-15)30DBD- 923 (C-39-15)14DCC-
820 (C-43-15)16DCC- 924 (C-39-15) 15DDB-
820 (C-43-15)16DCC- 925 (C-43-11)28CCA-
820 (C-43-15)16DCD- 925 (C-43-11)28CDC-
821 (C-38-11)31CCD- 925 (C-43-11)28DCB-
823 (C-42-16)24ACC- 925 (C-43-11)29DDA-
824 (C-40-12)22BDC- 925 (C-43-11)32BAD-
826 (C-39-19)29DBC- 925 (C-43-12)36ACB-
827 (C-43-15) 9ADA- 926 (C-42-13) 2BCC-

* Area 81- Virgin River Basin
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Table A-3 Virgin River Area Wells By WR Number(cont)

WR Number* USGS Number
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Table A-3 Virgin River Area Wells By WR Number(cont)

WR Number* USGS Number WR Number* USGS Number
1173 (C-37-12)28AAC- 1282 (C-42-15)30cCCC-
1179 (C-39-16)32AAB- 1288 (C-43-15)11DDD-
1179 (C-39-16)32AAB- 1288 (C-43-15)12BDD-
1181 (C-42-11)32ABC- 1288 (C-43-15)12CCC-
1181 (C-42-11)32ADA- 1288 (C-43-15)12CDD-
1181 (C-42-11)32ADD- 1299 (C-43-15) 2BBC-
1181 (C-42-11)32DAA- 1300 (C-42-14)15CAD-
1181 (C-42-11)32DCC- 1301 (C-42-14)15CAD-
1181 (C-42-11)32DDD- 1303 (C-42-17) 1BDD-
1183 (C-42-12)24DAB- 1308 (C-43-15)10BCB-
1183 (C-42-12)24DAD- 1315 (C-42-14)20ACA-
1183 (C-42-12)24DDA- 1315 (C-42-14)20ACA-
1201 (C-42-13) 6CAD- 1316 (C-42-14)15BDD-
1202 (C-41-13)31CBD- 1317 (C-42-14)15CAA-
1202 (C-41-13)31CDB- 1318 (C-42-14)15CBD-
1209 (C-42-12)24BCD- 1319 (C-43-11) 8CAD-
1210 (C-42- ]2)2ZDDD- 1319 (C~-43-11)17BAA-
1213 (C-39-16) 1BAB- 1322 (C-42-16) 10AAD-
1218 (C-42-14) 1BBD- 1322 (C-42-16)10BCA-
1234 (C-41-13)31DCB- 1324 (C-42-16)22ABA-
1234 (C-42-13) 6CAD- 1326 (C-41-10)29CAA-
1236 (C-43-12)19AAA- 1328 (C-43-15)10BCC-
1237 (C-39-18)23DCC- 1331 (C-43-15) 9DDD-
1245 (C-42-15)22CCD- 1332 (C-42-14)15CAB-
1248 (C-42-14)15CAB- 1332 (C-42-14)15CAC-
1252 (C-39-16)29ADA- 1333 (C-39-15)15DDA-
1252 (C-39-16)29ADC~ 1334 (C-42-15)26DBD-
1253 (C-40-16)26CCB- 1336 (C~-42-17) 1BDD-
1253 (C-40-16)35BCC- 1338 (C-42-13)15BAD~
1255 (C-42-12)23DBA- 1340 (C-42-15)26DDA-
1256 (C-42-13)20AAC- 1344 (C-42-14)12DCC-
1256 (C-42-13)20ABC- 1345 (C-43-15)10DBC-
1256 (C-42-13)20ACB- 1351 (C-42-14)19DAC~
1256 (C-42-13)20ADB- 1352 (C-38-12)30CCD-
1259 (C-38-12). 4CDC- 1356 (C-43-14)20DBD-~
1260 (C-40-13)31BCD- 1360 (C~-42-13) 16AAD-
1261 (C-42-15)33DAB- 1369 (C-42-11) 1CCB-
1262 (C-41-13) 5DBA- 1370 (C-42-11)29CDC-
1263 (C-43-15) 2AAA- 1373 (C-40-11)16BAB-
1263 (C-43-15) 2AAB- 1374 (C-42-15)31AAB-
1267 (C~42-15)23DAA- 1376 (C-39-15)14CCA-
1268 (C~-41-13)34BCB- 1377 (C-39-15)23BAD-
1269 (C-43-16)14ADC- 1380 (C-41-13)23ABC-
1276 (C-42-14)15ABA- 1389 (C-43-15)16ACB-
1276 (C- 42-14)15ABC- 1397 (C-42-14)31DCD-
1278 (C-42-11) 3DAC- 1398 (C-39-11)12BCA-
1279 (C-42-13) 6CAD- 1399 (C-39-11) 12CAD-
1281 (C-42-14)11ACB-~ 1400 (C-39-11)12BCD-
1281 (C-42-14)11ACC- 1402 (C~-39-11)12DBD-
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Table A-3 Virgin River Area Wells By WR Number(cont)

WR Number* USGS Number
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Table A-3 Virgin River Area Wells By WR Number(cont)

WR Number* USGS Number WR Number* {SGS Number
1625 (C-41-13)30CAC- 1717 (C-42-14)19DBD-
1626 (C-41-17)36CBD- 1718 (C-39-11)12BDC-
1628 (C-42-13)28DDA- 1719 (C-41-15)35CDA-
1630 (C-42-14)19CAC- 1721 (C-42-13) 6CAD-
1631 (C-42-15)32ADC- 1722 (C-42-13) 6CAD-
1632 (C-42-16)24DCA- 1723 (C-42-13) 6CAD-
1633 (C-42-14)13ADB- 1726 (C-42-14)19CCA-
1635 (C-38-12) 19AAA- 1727 (C-42-14)19CCA-
1635 (C-38-12) 19AAB- 1731 (C-43-15) 4DCC-
1635 (C-38-12) 19DCA- 1732 (C-42-17) 1BDD-
1635 (C-38-12)20BBA- 1733 (C-43-14)20CAA-
1635 (C-38-12)21BCC- 1734 (C-43-15) 9ADA-
1636 (C-39-11) 2ACD- 1734 (C-43-15) 9ADA-
1637 (C-42-16)26CDD- 1734 (C-43-15) 10BCB-
1639 (C~42-15)36DCB- 1734 (C-43-15) 14CDA-
1642 (C-42-14)13ADA- 1734 (C-43-15)14DDC~
1647 (C-42-15)34DDA- 1735 (C-43-15)10BCC-
1648 (C-42-15)36DCB- 1736 (C-43-15) 9CDD-
1649 (C-41-16)23BBA- 1747 (C-42-15)23CAB-
1651 (C-42-15)30DCC- 1748 (C-42-16)27BAB-
1652 (C-42-15)36DCB- 1752 (C-42-14)11ABD-
1660 (C-42-16)10CAD- 1755 (C-41-19) 6BCB-
1661 (C-42-16) 9BCC- 1759 (C-38-12) 3ACB-
1662 (C-42-16) 9BCC- 1760 (C-38-12) 4ACD-
1663 (C-41-17)36CBD~ 1762 (C-42-11) 2CDA-
1664 (C-42-16) 9BCC- 1763 (C-42-13) 10ADA-
1665 (C-41-17)36CBD- 1764 (C-43-15) 4DCD-
1666 (C-41-17)36CBD- 1764 (C-43-15) 4DDB-
1667 (C-38-12)17DDD- 1764 (C-43-15) 4DDB-
1668 (C-38-13)26ACD- 1764 (C-43-15) 4DDC-
1669 (C-42-17) 1CDB- 1764 (C-43-15) 4DDC-
1670 (C-42-16)10CAD- 1764 (C-43-15) 4DDD-
1671 (C-42- 17) 1CDB~ 1764 (C-43-15) 4DDD-
1674 (C-42-15) 2BCB~- 1764 (C-43-15) 4DDD-
1677 (C-42-16)10CAD- 1774 (C-42-16)10BCA-
1678 (C-42-14)20ACA- 1777 (C-42-15)23CBD-
1679 (C-38-12)31ABC- 1779 (C-39-16)29ADC-
1680 (C-43-12)34DDD- 1783 (C-42-12)22DDD-
1681 (C-42-14)20ACA- 1785 (C-38-13)22DAA-
1682 (C-42-16)10DCA- 1798 (C-43-11) 4BDC-
1682 (C-42-16)10DCA- 1798 (C-43-11) 4BDD-
1684 (C-43-16) 12AAA- 1799 (C-42-11)30BAB-
1684 (C-43-16)12AAA- 2086 (C-38-16)15BAB-
1686 (C-38-13)23BBB- 2099 (C-38-12)31BAB-
1697 (C-38-16)15DBC- 2112 (C-41-17)36CBD-
1706 (C-42-13) 6CAD- 2113 (C-41-17)36CBD-
1708 (C-41-19) 16BDA- 2118 (C-43-16)12AAA-
1714 (C-42-15)23CAB- 2118 (C-43-16) 12AAA-
1716 (C-41-14)12BDA- 2150 (C-39-15) 14CDA~
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Table A-3 Virgin River Area Wells By WR Number(cont)

WR Number* USGS Number WR Number* USGS Number
2157 C-41- 8) 3CCD- 2238 C-41-10)32ADA~

( (
2158 (C-42-13)33AAD- 2239 (C-38-13)26ACD-
2159 (C-39-17)36CCB- 2242 (C-41- 9)15AAD-
2161 (C-38-13)27ADD- 2243 (C-39-15)14CBC-
2167 (C-40-16) 9ADB- 2244 (C-39-15)14CCB-
2170 (C-42-11)19BCB- 2245 (C-39-15)24BBB-
2171 (C-42-11)19BCB- 2246 (C-39-15)15DAC-
2176 (C-37-12)35BBC- 2255 (C-39-16) 3DDD-
2178 (C-42-16)34ACB- 2258 (C-42-15) 9CDA-
2178 (C-42-16)34BAA- 2260 (C-40- ]]) 5CCC-
2179 (C-42-16)26CDD- 2261 (C-41-14)13ACC-
2183 (C-38-13)22DCA~ 2261 (C-41-14)13CAA-
2184 (C-41-13) 8BAA- 2261 (C-41-14)13CAA-
2185 (C-40-13)32BBB- 2261 (C-41-14)13CAD-
2187 (C-42-14)13ABC- 2261 (C-41-14)13DBB-
2189 (C-42-16)27BAB- 2261 (C-41-14)13DBB-
2190 (C-38-13)26BAB- 2266 (C-42-15)21BBD-
2190 (C-38-13)26CAB~ 2271 (C-42-16)10CAD-
2195 (C-41-14)12ACB- 2272 (C-42-16)10CAD-
2196 (C-41- 7)17BAA- 2274 (C-41-13) 6CBB-
2198 (C-40-13)33CCD- 2275 (C-38-13)24BBA-
2202 (C-42-16)34ACB- 2276 (C-40-16) 9ADB-
2202 (C-42-16)34BAA- . 2280 (C-39-15) 15DAD-
2206 (C-38-13)21ACB- 2281 (C-42-16)10BCA-
2207 (C-42-16)34ACB- 2287 (C-41-13)23AAA-
2207 (C-42-16)34BAA- 2289 (C-42-16)26CDD-
2208 (C-42-16)34ACB- 2290 (C-42-16)10BCA-
2208 (C-42-16)34BAA- 2292 (C-39-15)14CDC-
2210 (C-41-16) 2BAB- 2315 (C-42-19) 7CBC-
2213 (C-38-12)18CCD~ 2319 (C-42-16)34ACB-
2214 (C-42-16) 5CDA- 2322 (C-38- 6)27DCC~
2215 (C-41-13)34BCB- 2323 (C-38- 6)28DDD-
2217 (C-38-13)26DDA- 2328 (C-42-16)34ACB-
2219 (C-42-11) 3ADA- 2328 (C-42-16)34BAA-
2221 (C-42-16)34ACB- 2362 (C-42-16)34ACB-
2221 (C-42-16)34BAA- 2363 (C-42-16)34ACB-
2223 (C-42-14)19DCD- 2364 (C-42-16)34ACB-
2224 (C-42-13)30ACC- 2409 (C-40-16)26CCB-
2224 (C-42-13)30CAA- 2411 (C-42-16)34ACB-
2225 (C-40-16)35BCD- , 2411 (C-42-16)34BAA-
2226 (C-39-15)15DAD- 2412 (C-42-15) 2BCB-
2227 (C-42-16)34ACB- 2413 (C-41-10)28BDB-
2227 (C-42-16)34BAA- 2415 (C-42-15)20ADA-
2228 (C-41-15) 9CAA- 2417 (C-43-11)28CCC-
2229 (C-42-16)34ACB- 2419 (C-42-16)34BAA-
2229 (C-42-16)34BAA- 2421 (C-43-15) 3CAB-
2230 (C-41-17)36BAA- 2423 (C-43-10)26CCA-
2232 (C-39-11) 1BAB- 2424 (C-42-13)20AAC-
2234 (C-42-10) 6DAD- 2424 (C-42-13)20ABC-
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Table A-3 Virgin River Area Wells By WR Number(cont)

WR Number* USGS Number

2424 (C-42-13)20ACB-
2424 (C-42-13)20ADB-
2427 (C-41-14)13ABA-
2432 (C-42-14)12ADA-
2432 (C-42-14)12DDB-
2433 (C-42-15)36DCB-
2436 (C-41-16) 2DBC-
2440 (C-39-16)29ADA-
2440 (C-39-16)29ADC-
2441 (C~-39-16)29ADA-
2441 (C-39-16)29ADC-
2442 (C-39-16)29ADA-
2442 (C-39-16)29ADC-
2443 (C-39-16)29ADA-
2443 (C-39-16)29ADC-
2444 (C-39-16)29ADA-
2444 (C-39-16)29ADC-
2445 (C-39-16)29ADA-
2445 (C-39-16)29ADC~-
2446 (C-39-16)29ADA-
2446 (C-39-16)29ADC-
2447 (C-39-16)29ADA-
2447 (C-39-16)29ADC-
2448 (C-39-16)29ADA~
2448 (C-39-16)29ADC-
2449 (C~39-16)29ADC~
2450 (C-39-16)29ADC-
2451 (C-39-16)29ADC-
2452 (C-39-16)29ADC-
2453 (C-39-16)29ADC-
2454 (C-42-16)26CDD-
2455 (C-42-16)26CDD-
2456 (C-42-16)26CDD-
2457 (C-42-16)26CDD-
2458 (C-42-16)26CDD-
2459 (C~42-16)26CDD-
2460 (C-42-16)26CDD-
2461 (C-42-16)26CDD-
2462 (C-42-16)34BAA-
2463 (C-42-16)34BAA~-
2464 (C-42-16)34BAA-
2465 (C-42-16) 5CDA-
2466 (C-42-16) 5CDA-
2467 (C-42-14)12ADA-
2467 (C-42-14)12DDB-
2496 (C-38-12) 9ADD-
2500 (C-38-15)26CDB-
2546 (C-42-15)36DCB-
2549 (C-38-13)26ACD~
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WR Number*

2555
2555
2555
2555
2555
2555
2556
2556
2556
2556
2556
2556
2557
2557
2557
2557
2557
2557
2712
2713
2716
2759
2760
2761

NEW

NEW

NEW

USGS Number



Table A-4 Virgin River Area Wells By USGS Number

WR Number* USGS Number WR Number* USGS Number
236 (C-37-12)27DAD- 1785 (C-38-13)22DAA-
1173 (C-37-12)28AAC- 2183 (C-38-13)22DCA-
705 (C=37-12)33ADB- 1686 (C-38-13)23BBB-
704 (C-37-12)33ADB- 1470 (C-38-13)23CCA-
226 (C-37-12)34AAA- 186 (C-38-13)23CCA-
228 (C-37-12)34ABA- 2275 (C-38-13)24BBA~
791 (C-37-12)34ABB- 243 (C-38-13)24BCD-
776 (C-37-12)34ABB- 2549 (C-38-13)26ACD-
625 (C-37-12)34DBD- 2239 (C-38-13)26ACD-
2176 (C-37-12)35BBC- 1668 (C-38-13)26ACD-
235 (C-37-12)35BBC- 2190 (C-38-13)26BAB-
1591 (€C-37-19)17DCC- 2190 (C-38-13)26CAB-
2322 (C-38- 6)27DCC- 482 (C-38-13)26CAB-
2323 (C-38- 6)28DDD- 2217 (C-38-13)26DDA-
821 (C-38-11)31CCD- 2161 (C-38-13)27ADD-
930 (C-38-11)36DDC- 589 (C-38-14)31BDA-
1759 (C-38-12) 3ACB- 2500 (C-38-15)26CDB-
1760 (C-38-12) 4ACD- 477 (C-38-16)10DBC-
1259 (C-38-12) 4cDC- 2086 (C-38-16) 15BAB-
652 (C-38-12) 4CDC- 2716 (C-38-16)15BAB-
324 (C-38-12) 9ADD- 267 (C-38-16) 15BDA-
2496 (C-38-12) 9ADD- 267 (C-38-16)15BDD~
1667 (C-38-12)17DDD- 272 (C-38-16)15CBA-
2213 (C-38-12)18CCD- 267 {C-38-16)15DBB-
465 (C-38-12) 19AAA- 1697 (C-38-16)15DBC~
1635 EC -38- 12319AAA— 1170 {C 39- 6% 4CAA-
465 £-38~12)19AAB- 976 C-39-10) 7CBB-
1635 (C-38-12)19AAB- 1567 (C-39-10)17CDD-
1473 (C-38-12)19ABB- 795 (€-39-10)198BB-
1635 (C-38-12) 19DCA- 583 (C-39-10)19BBB-
465 (C-38-12) 19DCA- 1567 (C-39-10)20ADB-
1635 (C-38-12)20BBA- 2232 (C-39-11) 1BAB-
465 (C-38-12)20BBA- 1506 (C-39-11) 1CDB-
192 (C~-38-12)20BBA- 584 (C-39-11) 1DBA-
245 (C-38-12)20CBB- 1636 (C-39-11) 2ACD-
1635 (C-38-12)21BCC- 1441 (C-39-11)12BBD-
662 (C-38-12)27CBD- 1398 (C-39-11) 12BCA-
662 (C~-38-12)29ACB- 1400 (C-39-11)12BCD~
214 (C-38-12)29CCD- 1440 (C-39-11)12BDB-
662 (C-38-12)29DCC- 1718 (C-39-11)12BDC-
1352 (C-38-12)30CCD- 588 (C-39-11)12BDD-
1679 (C~38-12)31ABC- 1399 (C-39-11)12CAD-
2099 (C-38-12)31BAB- 1060 (C-39-11)12CBC-
244 (C-38-12)31DAC- 796 (C-39-11)12CCB-
212 (C-38-13) 9DCD- 1560 (C-39-11)12¢CCC-
275 (C-38-13)16CAD- 1402 (C-39-11)12DBD-
2206 (C-38-13)21ACB- 890 (C-39~11)12DCB-
467 (C-38-13)21BAA- 631 (C~-39-11)12DDB-
1438 (C-38-13)21BAA- 1014 (C-39-11)24BAC-
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Table A-4 Virgin River Area Wells By USGS Number(cont)

WR Number* USGS Number

995 (C-39-15)14ACD-
2243 (C-39-15)14CBC-
1024 (C-39-15)14CBC~
1376 (C-39-15)14CCA-

383 (C-39-15)14CCB-

270 (C-39-15)14CCB-

797 (C-39-15)14CCB-

881 (C-39-15)14CCB-

789 (C-39-15)14CCB-
2244 (C-39-15)14CCB-

946 (C-39-15)14CCB-

934 (C-39-15)14CCB-

382 (C-39-15)14CCB-

839 (C-39-15)14CCB-
1079 (C-39-15)14CCB-
2150 (C-39-15) 14CDA-
1553 (C-39-15) 14CDA-

634 (C-39-15)14CDB-

853 (C-39-15)14CDB-

943 (C-39-15)14CDB-
1115 (C-39-15)14CDB~
1076 (C-39-15)14CDC-
2292 (C-39-15)14CDC-

949 (C-39-15)14CDC-

630 (C-39-15)14CDC-
1075 (C-39-15)14CDD-

658 (C-39-15)14CDD-

655 (C-39-15)14CDD-

948 (C-39-15)14CDD-

676 (C-39-15)14CDD-

778 (C-39-15)14CDD-

780 (C-39-15)14CDD-

638 (C-39-15)14CDD-
852 (C-39-15)14DCC-

923 (C-39-15)14DCC-

882 (C-39-15)14DCD-

294 (C-39-15)14DCD~
1055 (C-39-15)14DCD-

629 (C-39-15)15CAD~
1593 (C-39-15)15CCA-
1080 (C-39-15) 15DAA-
2246 (C-39-15) 15DAC-
2226 (C-39-15)15DAD-
2280 (C-39-15)15DAD-
1546 (C-39-15)15DAD-

936 (C-39-15)15DBA-

860 (C-39-15)15DBC-

774 (C-39-15) 15DDA-

836 (C-39-15)15DDA-
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WR Number*

1333
844
924
945
944
919
880
846
878
854
894
940

1377

2245

1213
529
211

2255

1471

1104

2442

2444

1525

2443

2440

1252

1547

2441

2446

2445

2447

2448

1568

2446

2447

1779

1547

2444

2443

2441

1525

2440

2448

2449
480

1252

2442

2450

2445

USGS Number

-39~
9

C-39-15) 15DDA-

15)15DDA-
15)15DDB-

)
)
)
)
)
)
)
)
)
)
)
)
)
)
)
)
)
)
)
)
)
)
%
%29ADA-
)
)
)
)
)
)
)
)
)
)
)
)
)
)
)
)
)
)
)
)
)
)



Table A-4 Virgin River Area Wells By USGS Number(cont)

WR Number* USGS Number WR Number* USGS Number
2451 (C-39-16)29ADC- 421 (C-40-17)21DCA-
2452 (C-39-16)29ADC- 369 (C-40-19) 3ADC-
1568 (C-39-16 )29ADC- 370 (C-40-19) 3CDA-
1549 (C-39-16)29ADC- 370 (C-40-19) 3cCDC-
2453 (C-39-16)29ADC- 369 (C-40-19) 3DCB-
1179 (C-39-16)32AAB- 412 (C-40-19) 5ACD-
1179 (C-39-16)32AAB- 412 (C-40-19) 5DAC-
1113 (C-39-16)32AAB- 906 (C-40-19)17BDA-
2159 (C-39-17)36CCB- 906 (C-40-19)17CAD-
1237 (C-39-18)23DCC- 1111 (C-41- 7) 3CBC-
826 (C-39-19)29DBC- 1098 (C-41- 7) 3CBC-
1605 (C-40- 7)14BAD- 1097 (C-41- 7) 3CBC-
653 (C-40- 7)34CDD- 1096 (C-41- 7) 3CBC-
474 (C-40- 7)34CDD- 1096 (C-41- 7) 4AAD-
2260 (C-40-11) 5CCC- 1111 (C-41- 7) 4AAD-
327 (C-40-11) 8DAD- 1098 (C-41- 7) 4AAD-
637 (C-40-11) 8DCB- 1097 (C-41- 7) 4AAD-
2761 (C-40-11) 8DCB- 2196 (C-41- 7)17BAA-
1373 (C-40-11)16BAB- 452 (C-41- 7)17BAA-
828 (C-40-11)29BBC- 287 (C-41- 7)19CCD-
799 (C-40-12)21AAA- 256 (C-41- 7)19CCD-
800 (C-40-12)21AAA- 374 (C-41- 7)30BBA-
824 (C-40-12)22BDC- 2157 (C-41- 8) 3CCD-
861 (C-40-12)28DAD- 781 (C-41- 9)10CDD-
564 (C-40-13) 1CCA- 963 (C-41- 9)10CDD-
44 (C-40-13) 1CCA- 747 (C-41- 9)13BBC-
1557 (C-40-13) 1CCA- 493 (C-41- 9)14CAB-
1614 (C-40-13) 1CCA- 2242 (C-41- 9)15AAD-
794 (C-40-13) 2ADD- 651 (C-41- 9)15AAD-
792 (C-40-13)27BDB- 767 (C-41- 9)15CDA-
813 (C-40-13)27CCC- 491 (C-41- 9)15DDB-
787 (C-40-13)31BCD- 492 (C-41- 9)15DDC-
1260 (C-40-13)31BCD- 514 (C-41- 9)20BDB-
2185 (C-40-13)32BBB- 575 (C-41-10)28BBD-
166 (C-40-13)32DBA- 2413 (C-41-10)28BDB-
2198 (C-40-13)33CCD- 585 (C-41-10)28BDB-
1045 (C-40-16) 5ABA- 1326 (C-41-10)29CAA-
1045 (C-40-16) 5ABD- 349 (C-41-10)32AAD-
2276 (C-40-16) 9ADB- 2238 (C-41-10)32ADA-
2167 (C-40-16) 9ADB- 1623 (C-41-10)32ADA-
1487 (C-40-16) 9ADB- 818 (C-41-11)17BCD-
2409 (C-40-16)26CCB- 790 (C-41-11)17DBA-
1253 (C-40-16)26CCB- 601 (C-41-13) 4BBA-
1083 (C-40-16)34AAD- 1581 (C-41-13) 4BBB-
1083 (C-40-16)34ADA- 814 (C-41-13) 4BBC-
1253 (C-40-16)35BCC- 406 (C-41-13) 5AAA-
2225 (C-40-16)35BCD- 1523 (C-41-13) 5AAA-
362 (C-40-17)15CCD- 426 (C-41-13) 5AAC-
843 (C-40-17)15DCD- 814 (C-41-13) 5AAD-
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Table A-4 Virgin River Area Wells By USGS Number(cont)

WR Number* USGS Number WR Number* USGS Number
1467 (C-41-13) 5ADB- 996 (C-41-16)16BBD-
1262 (C-41-13) 5DBA- 782 (C-41-16)16BBD-~
2274 (C-41-13) 6CBB- 845 (C-41-16)16BBD-
1000 (C-41-13) 6CBB- 1427 (C-41-16) 16BBD~
463 (C-41-13) 7cce- 973 (C-41-16)16BBD-
2184 (C-41-13) 8BAA- 782 (C-41-16)16CDB-
1522 (C-41-13) 8BAA- 973 (C-41-16)16CDB-
1522 (C-41-13) 8BAD- 845 (C-41-16)16CDB-
2287 (C-41-13)23AAA- 1427 (C-41-16)16CDB-
1380 (C-41-13)23ABC~ 996 (C-41-16)16CDB-
815 (C-41-13)258BCC- 1575 (C-41-16)23BBA-
1625 (C-41-13)30CAC- 1502 (C-41-16)23BBA-
1439 (C-41-13)30CAC- 1551 (C-41-16)23BBA-
650 (C-41-13)30CDD- 1550 (C-41-16)23BBA-
1202 (C-41-13)31CBD- 1649 (C-41-16)23BBA-
1202 (C-41-13)31CDB- 1574 (C-41-16)23BBA-
1609 (C-41-13)31DCB- 1068 (C-41-16)30CBC-
1234 (C-41-13)31DCB- 457 (C-41-17) 7DDB-
2215 (C-41-13)34BCB- 628 (C-41-17) 7DDB-
1268 (C-41-13)34BCB- 451 (C-41-17) 8BAD-
2195 (C-41-14)12ACB- 451 (C-41-17) 8CAC-
675 (C-41-14)12BDA- 628 (C-41-17) 8CAC-
1570 (C-41-14)12BDA- 45] (C-41-17) 8DCB-
1716 (C-41-14)12BDA- 451 (C-41-17)17BDA-
433 (C-41-14)13ABA~ 635 (C-41-17}17BDA-
2427 (C-41-14)13ABA- 2230. (C~-41-17)36BAA-
2261 (C-41-14)13ACC- 1665 (C-41-17)36CBD-
2261 (C-41-14)13CAA- 2113 (C-41-17)36CBD-
2261 (C-41-14)13CAA- 1663 (C-41-17)36CBD-
2261 (C-41- 14)13CAD— 1626 (C-41-17)36CBD-
2261 (C-41-14)13DBB-~ 1497 (C-41-17)36CBD-
2261 (C-41-14)13DBB- 2112 (C-41-17)36CBD-
1518 (C-41-14)14CDA- 1666 (C-41-17)36CBD-
808 (C-41-14)15ADA- 1755 (C-41-19) 6BCB-
565 (C-41-14)15ADA- 1708 (C-41- 19)16BDA-
2228 (C-41-15) 9CAA- 333 (C-42- 7)24ADD-
273 (C-41-15)20CBA- 1601 (C-42- 9)218AA-
577 (C-41-15)27DAD- 118 (C-42- 9)32BCC-
577 (C-41-15)34ACA- 118 (C~-42- 9)32BCC-
577 (C-41-15)34CCD- 600 (C-42-10) 5BCC-
1719 (C-41-15)35CDA- 407 (C-42-10) 5CBA-
2210 (C-41-16) 2BAB- 241 (C-42-10) 6DAA-
2436 (C-41-16) 2DBC- 2234 (C-42-10) 6DAD-
845 (C-41-16) 9BBB- 450 (C-42-10) 7ABC-
1427 (C-41-16) 9CBB- 395 (C-42-10) 7ABC-
845 (C-41-16) 9CBB- 106 (C-42-10) 7ABC-
782 (C-41-16) 9CBB- 106 (C-42-10) 7BDD-
973 (C-41-16) 9CBB- 106 (C-42-10) 7BDD-
996 (C-41-16) 9CBB- 395 (C-42-10) 7BDD-
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Table A-4 Virgin River Area Wells By USGS Number(cont)

WR Number* USGS Number
395 (C-42-10) 7BDD-

450 (C-42-10) 7BDD-
450 (C-42-10) 7BDD-
424 (C-42-11) 1CAC-
1369 (C-42-11) 1CCB-
399 (C-42-11) 1DCB-
1762 (C-42-11) 2CDA-
644 (C-42-11) 3ADA-
2219 (C-42-11) 3ADA-
1117 (C-42-11) 3BCB-
1278 (C-42-11) 3DAC-
462 (C-42-11) 4AAA-
2170 (C-42-11)19BCB-
2171 (C-42-11)19BCB-
1052 (C-42-11)19CCD-
1052 (C-42-11)19CCD-
1062 (C-42-11)19CDB~
1370 (C-42-11)29CDC-
901 (C-42-11)30BAB-
1799 (C-42-11)30BAB-
901 (C-42-11)30BAC-
901 (C-42-11)30BDC-
901 (C-42-11)30CDA-
NEW (C-42-11)30DDB-
1181 (C-42-11)32ABC-
1181 (C-42-11)32ADA-
1181 (C-42-11)32ADD-
1181 (C-42-11)32DAA-
1181 (C-42-11)32DCC-
1181 (C-42-11)32DDD-
472 (C-42-11)34BBB-
NEW (C-42-12) 2DCD-
375 (C-42-12) 3BBA-
418 (C-42-12)11ACB-
537 (C-42-12)18CCC-
527 (C-42-12)18CCD-
1490 (C-42-12)22DDD-
1210 (C-42-12)22DDD-
1783 (C-42-12)22DDD-
1603 (C-42-12)23CAD-
1255 (C-42-12)23DBA-
1209 (C-42-12)24BCD-
1183 (C-42-12)24DAB-
1183 (C-42-12)24DAD-
1183 (C-42-12)24DDA-
1051 (C-42-12)27AAB-
1579 (C-42-12)27AAB-
926 (C-42-13) 2BCC-
511 (C-42-13) 6ABC-
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WR Number*

802
804
804
802
1201

1040

1234
1721
1279
1722
1706
1723

975
1588

366

372

368

372
1763
1338
1360

371

341
1256
2424
2424
1256
1256
2424
1256
2424
1039
1039
1628
2224
2224
1108

900
2158
1475
1218

261

310
1752

281
1281
1281
1429
2432
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Table A-4 Virgin River Area Wells By USGS Number(cont)

WR Number* USGS Number WR Number* USGS Number
2467 C-42-14)12ADA- 1589 C-42-14)19CBB-

( (

983 (C-42-14)12ADA- 1604 (C-42-14)19CBB-
1509 (C-42-14)12ADD- 1589 (C-42-14)19CCA-
1102 (C-42-14)12DAA- 1727 (C-42-14)19CCA-

556 (C-42-14)12DBA- 1726 (C-42-14)19CCA-

556 (C-42-14)12DBB- 1589 (C-42-14)19CCD-

556 (C-42-14)12DBC- 1351 (C-42-14)19DAC-
1344 (C-42-14)12DCC- 840 (C-42-14)19DAC-

983 (C-42-14)12DDB- 1717 (C-42-14)19DBD-
2467 (C-42-14)120DB- 2223 (C-42-14)19DCD-
2432 (C-42-14)12DDB- 1315 (C-42-14)20ACA-
2187 (C-42-14)13ABC- 460 (C-42-14)20ACA-
1642 (C-42-14)13ADA- 1107 (C-42-14)20ACA-

927 (C-42-14)13ADB- 1315 (C-42-14)20ACA-
1598 (C-42-14)13ADB- 1681 (C-42-14)20ACA-
1633 (C-42-14)13ADB- 573 (C-42-14)20ACA-
1599 (C-42-14)14BBB- 1405 (C-42-14)20ACA-
1004 (C-42-14)14BBB- 1678 (C-42-14)20ACA-
1004 (C-42-14)14BBC- 443 (C-42-14)20DBC-
1599 (C-42-14)14BBC- 311 (C-42-14)25ADC-
1004 (C-42-14)15AAB- 1397 (C-42-14)310DCD-
1004 (C-42-14)15AAB- 2412 (C-42-15) 2BCB-
1599 (C-42-14)15AAB- 1674 (C-42-15) 2BCB-
1599 (C-42-14)15AAB- 577 (C-42-15) 4AAB-

384 (C-42-14)15ABA- 528 gc -42- 15; 6DDC-
1276 - (C-42-14)15ABA- 548 C-42-15) 6DDC-
1276 (C-42-14)15ABC- 319 (C-42-15) 6DDC-
1468 (C-42-14)15BAA- 2258 (C-42-15) 9CDA-

373 (C-42-14)15BAA- 645 (C-42-15)10CBA-

373 (C-42-14)15BDD- 646 (C-42-15) 13CAC-
1468 (C-42-14)15BDD- 510 (C-42-15)13CBC-
1316 (C-42-14)158DD- 313 (C-42-15) 14CAA-
1592 (C-42-14)15BDD- 510 (C-42-15)14DDD-
1317 (C-42-14)15CAA- 420 (C-42-15)19CAC-
1248 (C-42-14)15CAB- 809 (C-42-15)19CBB-
1332 (C-42-14)15CAB- 834 (C-42-15)19CBD-
1468 (C-42-14)15CAB- 590 (C-42-15)19CCB-

373 (C-42-14)15CAB- 609 (C-42-15)19CDB-
1332 (C-42-14)15CAC- 2415 (C-42-15)20ADA-
13071 (C-42-14)15CAD- 293 (C-42-15)20CCA-
1300 (C-42-14)15CAD- 535 (C-42-15)21ACA-
1318 (C-42-14)15CBD- 2266 (C-42-15)21BBD-
1599 (C-42-14)15DAB- 639 (C-42-15)22CCB-
1004 (C-42-14)15DAB- 1245 (C-42-15)22CCD-
1004 (C-42-14)15DAD- 1714 (C-42-15)23CAB-
1599 (C-42-14)15DAD- 1747 (C-42-15)23CAB-
1611 (C-42-14)19ACB- 1777 (C-42-15)23CBD-
1610 (C-42-14)19ACB- 1267 (C-42-15)23DAA-
1630 (C-42-14)19CAC- 443 (C-42-15)25BAD-
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Table A-4 Virgin River Area Wells By USGS Number(cont)

WR Number* USGS Number WR Number* USGS Number
1034 (C-42-15)26ABD- 325 C-42-15)32BBC-

(
423 (C-42-15)26BBD- 668 (C-42-15)32BDC-
1334 (C-42-15)26DBD- 640 (C-42-15)32DCC-
1340 (C-42-15)26DDA- 626 (C-42-15)33CAB-
554 (C-42-15)27CDC- 1261 (C-42-15)33DAB-
627 (C-42-15)28BBC- 458 (C-42-15)330DB-
627 (C-42-15)29ABC- 555 (C-42-15)33DDD-
263 (C-42-15)29ACC- - 1088 (C-42-15)34BCC~
610 (C-42-15)29BBD- 379 (C-42-15)34BDB-
627 (C-42-15)29BCA- 1088 (C-42-15)34CBD-
361 (C-42-15)29CDC~ 487 (C-42-15)34DBA-
432 (C-42-15)30AAB- 487 (C-42-15)34DBA-
568 (C-42-15)30ABB- 1647 (C-42-15)34DDA-
376 (C-42-15)30ABC- 953 (C-42-15)35BAA-
343 (C-42-15)30ACA- 798 (C-42-15)35DAD-
466 (C-42-15)30ADB- 1648 (C-42-15)36DCB-
340 (C-42-15)30ADB- 2546 (C-42-15)36DCB-
623 (C-42-15)30ADC- 2433 (C-42-15)36DCB-
428 (C-42-15)30BDB- 1639 (C-42-15)36DCB-
352 (C-42-15)30CAA- 1652 (C-42-15)36DCB-
354 (C-42-15)30CBC- 566 (C-42-16) 5BBB-
643 (C-42-15)30CCB- 2465 (C-42-16) 5CDA-
1049 (C-42-15)30CCC- 1576 (C-42-16) 5CDA-
1282 (C-42-15)30CCC- 2466 (C-42-16) 5CDA-
308 (C-42-15)30CDA- 1493 (C-42-16) 5CDA-
347 (C-42-15)30CDB- 2214 (C-42-16) 5CDA-
381 (C-42-15)30DAD- 1494 (C-42-16) 5CDA-
663 (C-42-15)30DBB- 1077 (C-42-16) 6ADA-
903 (C-42-15)30DBB- 1047 (C-42-16) 6ADD-
819 (C-42-15)30DBD- 1662 (C-42-16) 9BCC-
248 (C-42-15)30DBD- 1661 (C-42-16) 9BCC-
348 (C-42-15)30DCC- 1664 (C-42-16) 9BCC-
642 (C-42-15)30DCC- 1322 (C-42-16) 10AAD-
1651 (C-42-15)300DCC- 1496 (C-42-16)10BCA-
446 (C-42-15)300DCD- 1499 (C-42-16)10BCA-
597 (C-42-15)30DCD- 1569 (C-42-16)10BCA-
404 (C-42-15)300CD- 1563 (C-42-16)10BCA-
563 (C-42-15)30DCD- 1577 (C-42-16)10BCA-
208 (C-42-15)30DDB- 1322 (C-42-16)10BCA-
390 (C-42-15)30DDB- 1774 (C-42-16)10BCA-
303 (C-42-15)30DDC~ 2281 (C-42-16)10BCA-
1053 (C-42-15)31AAA- : 2290 (C-42-16)10BCA-
1374 (C-42-15)31AAB- 1670 (C-42-16)10CAD-
817 (C-42-15)31ADB- ‘ 1677 (C-42-16)10CAD-
284 (C-42-15)31CDC- 2271 (C-42-16)10CAD~
217 (C-42-15)31DAC- 1660 (C-42-16)10CAD-
378 (C-42-15)32ABC- 22172 (C-42-16)10CAD-
1631 (C-42-15)32ADC- 1058 (C-42-16)10DCA-
971 '(C-42-15)32ADC- 1682 (C-42-16)10DCA-
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Table A-4 Virgin River Area Wells By USGS Number{cont)

WR Number® USGS Number WR Number* USGS Number
4682 (C-42-16) 10DCA- 612 (C-42-16)26BBC-
461 (C-42-16)13CCD- 612 (C-42-16)26BCB-
481 (C-42-16) 14DAA- 498 (C-42-16)26BCC-
203 (C-42-16)16BCC- 322 (C-42-16)26BCC-
203 {C-42-16)16BDC- 1492 (C-42-16)26BDD-
596 (C-42-16)16CAB- 321 (C-42-16)26CBA-
323 (C-42-16)16DBC- 534 (C-42-16)26CBA-
793 (C-42-16)17AAC- 1637 (C-42-16)26CDD-
562 (C-42-16)17ABA- 2461 (C-42-16)26CDD-
1056 (C-42-16)17ACA- 2179 (C-42-16)26CDD-
1617 (C-42-16)17ADC- 1428 (C-42-16)26CDD-
1594 {C-42-16)17BCA- 2459 (C-42-16)26CDD-
1057 (C-42-16)17BCA- 2454 (C-42-16)26CDD-
671 (C-42-16)17DAA- 2455 (C-42-16)26CDD-
1324 (C-42-16)22ABA- 2456 (C-42-16)26CDD-
475 {C-42-16)22BAA- 2460 (C-42-16)26CDD-
209 (C-42-16)22CBA- 2458 (C-42-16)26CDD-
622 {C-42-16)22DCA- 2457 (C-42-16)26CDD~
377 (C-42-16)23AAD- 2289 (C-42-16)26CDD-
296 (C-42-16)23ABD~ 497 (C-42-16)27ADB-
606 (C-42-16)24ACB- 1748 (C-42-16)27BAB-
572 {C-42-16)24ACC- 2189 (C-42-16)27BAB-
823 (C-42-16)24ACC- 1048 (C-42-16)27BBA-
518 - {C-42-16)24ACD- 2328 (C-42-16)34ACB-
413 (C-42-16)24ACD- 2363 EC -42~ 16§B4ACB—
561 (C-42-16)24ADC- 2319 C-42-16)34ACB-
595 (C-42-16)24ADC- 2364 (C-42-16)34ACB-
197 (C-42-16)24BAA- 2411 (C-42-16)34ACB-
471 (C-42-16)24BCB- 2362 (C-42-16)34ACB-
469 (C-42-16)24BCB- 2229 (C-42-16)34ACB-
571 (C-42-16)24BDA- 1500 (C-42-16)34ACB-
512 {C-42-16)24BDD~ 2178 (C-42-16)34ACB-
545 {C-42-16)24DAA- 2227 (C~-42-16)34ACB-~
593 (C-42-16)24DBB- 2221 (C-42-16)34ACB-
1632 (C-42-16)24DCA- 2202 (C-42-16)34ACB-
1578 (C-42-16)24DDC~ 2207 (C-42-16)34ACB-
409 {C-42-16)24DDC- 2208 (C-42-16)34ACB-
607 (C-42-16)24DDD- 2227 (C-42-16)34BAA-
402 (C-42-16)25AAB- 2221 (C-42-16)34BAA-
298 {C-42-16)25ABA- 2229 (C-42-16)34BAA-
286 (C~-42-16)25ABB- 2208 (C-42-16)34BAA-
916 {C-42-16)25ABD- 2207 (C-42-16)34BAA-
403 (C-42-16)25ACB- 1500 (C-42-16)34BAA-
401 {C-42-16)25ADB- 2462 (C-42-16)34BAA-
346 (C-42-16)25ADC~ 2328 (C-42-16)34BAA~
336 {C-42-16)25ADC- 2419 (C-42-16)34BAA-
429 (C-42-16)25ADD- 2202 (C-42-16)34BAA-
599 {C-42-16)25DAA- 2411 (C-42-16)34BAA-
358 (C-42-16)25DAB~ 2463 (C-42-16)34BAA-
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Table A-4 Virgin River Area Wells By USGS Number(cont)

WR Number* USGS Number WR Number* USGS Number
2464 (C-42-16)34BAA- 884 (C-43-11)33BAD-
2178 (C-42-16)34BAA- 567 (C-43-11)34BBA-
320 (C-42-16)35ACA- 454 (C-43-11)36CCC-
2712 (C-42-17) 1BDD- 1236 (C-43-12)19AAA-
1303 (C-42-17) 1BDD- 779 (C-43-12)20BBB-
1732 (C-42-17) 1BDD- 1680 (C-43-12)34DDD-
2713 (C-42-17) 1BDD- 884 (C-43-12)36ACB-
1336 (C-42-17) 1BDD- 2555 (C-43-12)36ACB-
1559 (C-42-17) 1BDD- 2556 (C-43-12)36ACB-
1671 (C-42-17) 1CDB- 925 (C-43-12)36ACB-
574 (C-42-17) 1CDB- 2557 (C-43-12)36ACB-
1669 (C-42-17) 1CDB- 314 (C-43-13) 5BDD-
2315 (C-42-19) 7CBC- 442 (C-43-13)21CAA-
613 (C-42-20)24AAA- 1119 (C-43-14)20BAA-
1062 (C-43- 8)34BAB- 2760 (C-43-14)20BAA-
2423 (C-43-10)26CCA- 2759 (C-43-14)20BAA-
NEW (C-43-10)27DBB- 1733 (C-43-14)20CAA-
1798 (C-43-11) 4BDC- 1356 (C-43-14)20DBD-
1798 (C-43-11) 4BDD- 431 (C-43-14)25DDD-
1319 (C-43-11) 8CAD- 411 (C-43-14)30CCD-
1451 (C-43-11)13DDD- 431 (C-43-14)31BAB-
473 (C-43-11)15BCC- 431 (C-43-14)31DCD-
1319 (C-43-11)17BAA- 445 (C-43-14)31DCD-
453 (C-43-11)25CAD- 1484 (C-43-14)31DCD-
2555 (C-43-11)28CCA- 1263 (C-43—]53 2AAA-
925 (C-43-11)28CCA- 506 (C-43-15) 2AAA-
2556 (C~-43-11)28CCA- 1263 (C-43-15) 2AAB-
2557 (C-43-11)28CCA- 902 (C-43-15) 2ABB-
884 (C-43-11)28CCA- 1299 (C-43-15) 2BBC-
2417 (C-43-11)28cCCC- 1046 (C-43-15) 2DAA-
2555 (C-43-11)28CDC- 1046 (C-43-15) 2DDB-
2556 (C-43-11)28CDC- 2421 (C-43-15) 3CAB-
925 (C-43-11)28CDC- 1731 (C-43-15) 4DCC-
2557 (C-43-11)28CDC- 1764 (C-43-15) 4DCD-
884 (C-43-11)28CDC- 1514 (C-43-15) 4DCD-
2555 (C-43-11)28DCB- 775 (C-43-15) 4DCD-
925 (C-43-11)28DCB- 1764 (C-43-15) 4DDB-
2557 (C-43-11)28DCB- 1764 (C-43-15) 4DDB-
2556 (C-43-11)28DCB- 775 (C-43-15) 4DDB-
884 (C-43-11)28DCB- 775 (C-43-15) 4DDB-
2556 (C-43-11)29DDA- 1764 (C-43-15) 4DDC-
2557 (C-43-11)29DDA- 775 (C-43-15) 4DDC-
2555 (C-43-11)29DDA- 775 (C-43-15) 4DDC-
884 (C-43-11)29DDA~ 1764 (C-43-15) 4DDC-
925 (C-43-11)29DDA- 1764 (C-43-15) 4DDD-
2556 (C-43-11)32BAD- 1764 (C-43-15) 4DDD-
2557 (C-43-11)32BAD- 1764 (C-43-15) 4DDD-
2555 (C-43-11)32BAD- 775 (C-43-15) 4DDD-
925 (C-43-11)32BAD- 775 (C-43-15) 4DDD-
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Table A-4 Virgin River Area Wells By USGS Number(cont)

WR Number* USGS Number WR Number* USGS Number
775 (C~-43-15) 4DDD- 820 (C-43-15)16DCC~
998 (C-43-15) 5ADB- 820 (C-43-15)16DCC-
441 (C-43-15) 6ACD- 1521 (C-43-15)16DCD-
496 (C-43-15) 6BAB- 820 (C-43-15)16DCD-
271 (C-43-15) 6BBB- 1474 (C-43-15)23BCA-
1734 (C-43-15) 9ADA~ 302 (C-43-15)23BCB-

1520 (C-43-15) 9ADA- 1474 (C-43-15)23CAC-
827 (C-43-15) 9ADA- 411 (C-43-15)25DDD-

1734 (C-43-15) 9ADA- 938 (C-43-15)28ACD-
1736 (C-43-15) 9CDD- 430 (C-43-15)360DC-
984 (C-43-15) 9DAA- 674 (C-43-16) 2BDC-
1331 (C-43-15) 9DDD- 659 (C-43-16)11CAB-
488 (C-43-15) 10AAA- 660 (C-43-16)11DBC-
1025 (C-43-15) 10AAC- 2118 (C-43-16) 12AAA-
386 (C-43-15)10ABB- 665 (C-43-16) 12AAA-

1555 (C-43-15)10BCB- 1684 (C-43-16) 12AAA-

1308 (C-43-15)10BCB- 2118 (C-43-16)12AAA-
1734 (C-43-15)10BCB- 1684 (C-43-16) 12AAA-

1328 (C-43-15)10BCC- 269 (C-43- 16)12ADA~

1735 (C-43-15)10BCC- 1269 (C-43-16)14ADC-
987 (C-43-15)10CBC- 669 (C-43- 16)22DAB-
987 (C~43-15)10CBD- 670 (C-43-16)23BBC-
987 (C~-43-15)10CCA- 1125 (C-43-18) 5CDD-

1345 (C-43-15)10DBC- 1125 (C-43-18) 5DCC-
536 (C-43-15)11AAB- 1125 éc -43- 18% 8ABB~
536 (C-43-15)11ACD- 1125 C-43-18) 8BAA-
434 (C-43-15)11BAA- 359 (C-43-19)20BDC-

1288 (C-43-15)11DDD-

536 (C-43-15)11DDD-

1288 (C-43-15)12BDD-~

1288 (C-43-15)12CCC-
536 (C-43-15)12CDC-
440 (C-43-15)12CDC-

1288 (C-43-15)12CDD-
536 (C-43-15)12C0D-

1734 (C-43-15)14CDA-
4385 (C-43-15)14DCD-

1734 (C-43-15)14DDC-

1389 (C-43-15)16ACB-

1517 (C-43-15) 16BAA-

1508 (C-43-15)16BDC-

938 (C-43-15)16DBC-
937 (C-43-15)16DBD-
937 (C-43-15)16DBD-
338 (C-43-15)16DBD-

1521 (C-43-15)16DCC-

1521 (C-43-15)16DCC-
603 (C-43-15)16DCC~
447 (C-43-15)16DCC-
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Table A-5 Virgin River Area Springs by WR Number

WR Number* USGS Number WR Number* USGS Number
17 (C-38- 13)36CCC- 145 (C-39-14)20BCC-
20 (C-40- 9) 7CCA- 146 (C~-39-14)30BDD-
21 (C~-40- 9)18BAA- 149 (C-42-16)14BAB-
22 (C-40-10)13BBC- 151 (C-42-12)14AAA-
23 (C-40-10)12CBC- 155 (C-43-13)24ADC-
23 (C-40-10)12CDC- 160 (C-42-14)32ABB-
24 (C-39- 12) 6BDD- 165 (C-42-11)16CBA-
28 (C-42- 8) 1AAC- 167 (C-43-11)20BBC-
45 (C-37-13)27ADA- 176 (C-42-15)29CDA-
46 (C-38-13) 2ABC- 177 (C-38-19) 2CDD-
48 (C-41- 13)25CDB— 178 (C-38-19) 11BCA-
52 (C-43- 8)17CAA- 184 (C-42-14)21CAD-
53 (C-43- 9)18DDC- 188 (C-39-15) 7CCA-
54 (C-43- 9)20BBB- 195 (C-41- 7)300BB-
59 (C-43-10)21BAC- 200 (C-42-14) 5ABA-
67 (C-43- 9)34CAA- 201 (C-42-12)190BB-
69 (C-41-14)26DCA- 204 (C-41- 9)13BAC-
70 (C-42-16)15ACB- 207 (C-42-15)11CAA-
78 (C-43-14)19DDB- 213 (C-42-15)30DCB-
79 (C-42-14) 5BCD- 215 (C-42-12) 1CBA-
81 (C-41- 7)1QBBB— 216 (C-41-10)32AAC-
82 (C-41- 8)13ACC- 218 (C-42-15)19CAD-
86 (C-41-16)34BDA- 220 (C-41-10) 18DBA-
87 (C-40-16) 6DBC- 222 (C-42-15)11CDA-

100 (C-42-15) 14BAB- 233 (C-37-10)30DBD-
102 (C-40-16) 6ADB- 237 (C-37-11)33DBB-
104 (C-38-12) 3ACD- 238 (C-37-11)33DCC-
104 (C-38-12) 3CAC- 246 (C-42-15)32DBA-
104 (C-38-12) 9ABD- 252 (C-40-15) 4DDB-
104 (C-38-12)10CBB- 252 (C-40-15)10BBB-
105 (C-41-10)22CDD- 252 (C~-40-15)10BDC-
106 (C-42-10) 7BDD- 252 (C-40-15)10CBA-
108 (C-37-13)35DDB- 252 (C-40-15)14BAD-
111 (C-39-11) 98DD- 252 (C-40-15)14BDD-
112 (C-42- 8) 1AAC- 252 (C-40-15)15CCA-
113 (C-40-11) 5AAC- 252 (C-40-15)22DDA-
114 (C-43-11)12CCD- 252 (C-40-15)23BCB-
116 (C-39- 7)13BAA- 252 (C-40-15)23BCD-
119 (C-43- 9)18DDC- 254 (C-42-15)19CAC-
120 (C-43- 9)18DAB- 255 (C-41-14)12CCA-
127 (C-43-10) 1AAD- 255 (C-41-14)12CCC-
129 (C-38-15)30ABC- 255 (C-41-14)12CCC-
129 (C-38-15)30ACC- 262 (C-37- 9)34BCA-
129 (C~-38-15)30CAA- 268 (C-41- 9) 2CAB-
138 (C-42-10)31CAB- 274 (C-41-10)17DAB-
138 (C-43-10) 6BBB- 277 (C~-39-16)28ABB-
138 (C-43-11) 1AAA- 283 (C-38- 11)16ACB-
139 (C-38-18)27AAB- 283 (C-38-11)16ADB-
140 (C-40-14) 8CCD- 288 (C-42-15)12BCA-
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WR Number* USGS Number

289
290
291
292
295
315
316
317
331
332
380
394
395
405
425
450
468
478
483
501
502
504
505
508
509
515
515
519
519
520
521
523
524
525
526
544
570

591

604
604
604
621
664
680
681
682
683
693
696
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(C-42-15)12BDB-

(C-42-15)12BDD-
(C-42- 14) 6CCC~
(C-42-15)12ACB-
(C-43-10)21DBD-
(C-39-14) 5BBA-
(C-39-11)30AAC-
(C-42-15)19CAB-
(C-42-14)15DBD-
(C-42-14) 2DAA-
(C-42-14)28ACB-
(C-41- 9)16CDC-
(C-42-10) 7BDD-
(C-40-16 )35ABD-
(C-39-11) 1BAA-
(C-42-10) 7BDD-
(C-38-16)14BAD-
(C-38- 9) 5ACC-
(C-39- 9) 7DBD-
(C-40- 7)11CBC-
(C-40- 7)10DAD-
(C-40-11) 9ACB-
(C-40-11)16DCC-
(C~39-11)12AAA-
(C-39-11)12DDB-
(C-38-11)24DAC-
(C-38-11)240DA-
(C-40- 7)10ACB-
(C-40- 7)10ACB-
(C-40- 7)10DAB-
(C-40- 7) 3cCcC-
(C-40- 7)10BBB-
(C-40- 7)10BBB-
(C-40- 7)10BBC-
(C-40- 7)10BDA-
(C-42-15)19DDD-~
(C-42-16) 8BCB-
(C-42-15)16DDD-
(C-41- 9) 1AAB-
(C-41- 9) 1AAB-
(C-41- 9) 1ADB-
(C-42- 15)20CAA-
(C-43- 8)17DCA-
(C-43- 8)16BAB-
(C-43- 9)16ABB-
(C-42-15)19CBC-
(C-42-15)190DD-
(C-40- 7)25ADA-
(C-42-18)30CDC~-
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Table A-5 Virgin River Area Springs by WR Number(cont)

WR Number* USGS Number

697
699
700
701
703
706
708
708
712
714
718
719
720
721
722
723
724
725
726
728
729
730
731
732
735
736
737
739
740
741
741
741
741
742
742
742
742
748
750
751
752
753
754
755
756
757
758
759
761

C-38-11)35CAC-
-38-11)35DAC~
-38-11)35DDB-
-38-11)36CBB-
-43-12) 11AAA-
-37-12)33ACD-
-42-18)24ABB-
-42-18)24ACB-
-40-19) 14DAD~
2 15 15BBD-
15DDA-

)
)
)
)
)
)
)
;zaasc-
)
)
)
)
)

-10)32DAA-
-10)32ACD-
-10) 6DBD-
0)31DCC-
6) 10ADA-

) T0DAA-

-1
-1
-16
-16) 10DAA-
16

O 7 )24BCD-



WR Number* USGS Number

762
762
763
763
763
763
764
766
767
768
770
770
784
785
806
822
825
825
825
829
832
833
835
841
842
862
865
865
865
867
868
869
869
870
871
871
873
874
875
876
885
885
885
886
888
888
891
896
904
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(C-38- 9)14CDD-
(C-38- 9)14CDD-
C-38- 9)14BCC-
C-38- 9)15ADD-
C-38- 9)15ADD-
C-38- 9)150AA-
C-38- 9)14DBD-
C-41- 9) 9DBA-
C-41- 9) 9BBA-
C-41-14)36AAA-
C-42-15)29BAD-
-42-15)29BAD-
-38- 9)24BDA-
-38- 9)14BDA-
-39~ 7)14ADD-
-42-16)24BDD-
-40-12)15DCA-
-40-12)15DCA-
40 12)150CA-
l 19)36CAC-

-40- 7)10DBA-
-40- 7)10DBA-
-38- 9)13DCB-
8 11)24DAC-
-11)24DDA-
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Table A-5 Virgin River Area Springs by WR Number{cont)

WR Number* USGS Number

908
908
912
912
918
922
922
931
942
942
951
954
955
955
957
958
958
958
958
959
960
960
960
960
960
961
964
966
966
979
980
986
990
991
992
993
994
1003
1005
1006
1007
1008
1008
1009
1010
1010
1016
1016
1019

(C-39- 7)13ACC-
(C-39- 7)13BDD-
C-39- 7)13ACC-
C-39- 7)13BDD-
C-37-19)31BAC-
C-40-16)36DCC-
C-40-16)36DCD-
C-39-10)19DAC-
C-42-14) 5BCC-
C-42-14) 6DBD-
C-43-10)16DBD-

-10)19AAC-
8 10)18DCA-
-38-10) 19ABD-
-38-10) 19ABD-
-38-10)19ABD-

/DAD-



Table A-5 Virgin River Area Springs by WR Number(cont)

WR Number* USGS Number
1026 (C-38-10)19CCC-

1027 (C-39-11) 1BDD-
1028 (C-39-11) 12AAB-
1029 (C-39-11)12AAB-
1030 (C-38-11)22ABC-
1031 (C-39-10) 6CCB-
1033 (C-41-13) 7BCB-
1043 (C-42-16 ) 24ACA-
1043 (C-42-16)24ACB-
1061 (c-42-16)11DDC-
1063 (C-40- 9)22DDA-
1064 (C-40- 9)26BBC-
1065 (C-40- 9)26BCB-
1066 (C-40- 9)27DAC-
1067 (C-40-12) 14ACD-
1070 (C-43-10)25BBA-
1070 (C-43-10)25BBC-
1070 (C-43-10)25BBD-
1073 (C-41-13) 11CDA-
1082 (C-40- 9)22CDC-
1090 (C-37-10)35ADB-
1091 (C-37-10)35ADD-
1092 (C-38-10) 2BBA-
1104 (C-39-16)25BCA-
1104 (C-39-16)26ADB-
1104 (C-39-16 )26BCA-
1109 (C-40- 9)22CDC-
1110 (C-38- 6)36BBC-
1121 (C-40-14)16DBB-
1132 (C-40-15) 14BAD-
1132 (C-40-15)14BDD-
1132 (C-40-15)15CCA-
1132 {C-40-15)22DDA-
1132 (C-40-15)23BCB-
1132 (C-40- 15)23Bcn-
1133 (C-41- 7) 8AAA-
1134 (C-40-14)16DBB-
1136 (C-40-13) 19DAA-
1144 (C-41-13) 11CDA-
1145 (C-41-13)11CDA-
1158 (C-39- 6)30BCA-
1158 (C-39- 6)30BCA-
1158 (C-39- 6)30BCB-
1160 Ec-39- ?;13DAC~
1161 C-42-15)12CCA-
1161 (C-42-15)12CCC-
1161 (C-42-15)12CDC-
1162 (C-39-16)25BCA-
1164 (C-42-15) 19CAB-
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WR Number* USGS Number

1164
1165
1166
1169
1169
1172
1172
1180
1180
1191
1192
1193
1194
1195
1196
1197
1198
1199
1200
1207
1218
1219
1220
1221
1222
1223
1224
1225
1226
1227
1228
1229
1230
1232
1238
1239
1240
1244
1250
1251
1254
1258
1266
1270
1271
1272
1275
1280
1284

(C-
(C-

(C-
C-
C-

(
(
(C-
(C-
(C-
(C-
(C-
(C-
(C-
(C-
(C-
(C-
(C-
(C-
(C-
(C-
(C-
(C-
(C-
(C-
(C-
(C-
(C-
(C-
(C-
(C-
(C-
(C-
(C-
(C-
(C~
(C-
(C-
(C-
(C-
(C-
(C-
(C-
(C-
(C-
gc

C-
(C-
(C-
(C-
(c-3

42-15)19CBA-
39-16) 13ABA-
42- ]5)19CAB-
40- 7)24BDA-
40- 7)24BDC- .-
40- 7)10ACB- o
40- 7)10ACB- - -
42-16)13BCC-
42-16)13CBA-
39-10) 19ABD-
39-10) 19BDA-
38- 9)13DCC-
38~ 9)13DCB-
38- 9)13DDB-
38- 9)13DCD-

9-10)20CCE- |
0-16)26CCA- =
7-12)33ADA-
40-13)330BB-
-39~ 6)17DCD- .
39- 6)20CAD-
9- 6)29BBC-
8-10) 15BCC-
39-11) 1ACC-
37-10)14CCB- -

3
3



Table A-5 Virgin River Area Springs by WR Number(cont)

WR Number* USGS Number WR Number* USGS Number
1290 (C-37-10)23ABC~ 1454 (C-41-13) 8BDB-
1292 (C-39-16)28ABB- 1455 (C-38- 9) 5DAC-
1293 (C-39- 10) 8BBD- 1455 (C-38- 9) 5DAD-
1294 (C-38- 9)23BDB- 1455 (C-38- 9) 5DDA-
. 1295 (C-38- 9)23BAB- 1455 (C-38- 9) 5DDB-
o 1296 (C-39- 9)20AAA- 1456 (C-38- 9) 5DAC-
.- 1297 (C-38- 8)20CDA- 1457 (C-37- 9)33DDA-
1298 (C-38~ 8)20CCD- 1457 (C-38- 9) 5ABB-
1304 (C-42-16)24ADD- 1457 (C-38- 9) 5ABC-
1305 (C-42-16)24ADD- 1458 (C-38- 9) 4BCA-
1327 (C-41-13) 5DBA- 1459 (C-38- 9) 4BCC-
1327 (C-41-13) 5DBA- 1460 (C-38- 9) 4BDD-
1327 (C-41-13) 5DBA- 1461 (C-38- 9) 4BCD-
1327 (C-41-13) 5DBA- 1461 (C-38- 9) 4CBA-
1329 (C-38- 8)19ADA- 1461 (C-38~- 9) 4CBA-
1330 (C-38- 8)19DAA- 1461 (C-38- 9) 4CBA-
1337 (C-38- 9)26BBB- 1462 (C-38- 9) 4BBD-
1339 (C-39- 7)25DDD- 1465 (C-40- 7) 3CAC-
1350 (C-38-10)19DCC- 1465 (C-40- 7) 4CAC-
1363 (C-38-10) 8CAB- 1465 (C-40- 7) 4DCA-
1364 (C-38-10) 8BBB- 1465 (C-40- 7) 4DDC-
1365 (C-37-10)31DDC- 1465 (C-40- 7) 4DDC-
1366 (C-38-10) 8BCC- 1465 (C-40- 7)10DDB-
‘- 1401 (C-39-11)12CDA- 1465 (C-40- 7)11CAC-
1403 (C-42-12)34CCA- 1465 (C-40- 7)11CCD-
1406  (C-39-11)12BBC- 1465 C-40- 7)11CDC-
1407 (C-39-11)11DDD- 1466 €-39-10)18BDC-
1408 (C-38-10) 8CDB- 1477 (C-38-10)18DAA-
1409 (C-38-10) 8BDA- 1480 (C-38-10)17CDB-
1412 (C-39- 9) 5AAB- 1481 (C~-38-10) 8DCD-
1413 (C-38- 9)3TAAA- 1482 (C-38-10) 9BBB-
1414 (C-39- 9) b6AAA- 1483 (C-38-10)17ABC-
1415 (C-38- 9)32AAA- 1485 (C-43-13)24ADC-
1416 (C-38~ 9)32AAA- 1486 (C-43-11)20BBC-
1422 (C-39-12)36BDB- 1495 (C-43-12) 14ABD-
1423 (C-38-13)16CAD- 1501 (C-42-17)35BDD-
1426 (C-41- 9) 1AAB- 1505 (C-39-11) 1DBB-
1426 (C-41- 9) 1AAB- 1505 (C-39-11) 1DBC-
1426 (C-41- 9) 1ADB- 1510 (C-39-11)13BAB-
1430 (C-40-16)26CCA- 1511 (C-39-11)13BAC-
o 1436 (C-41- 7) 8BCA- 1512 (C-39-11) 13BAA-
. 1436 (C-41- 7) 8CBC- 1513 (C-39-11)13BAA-
‘ 1437 (C-41- 7) 8CAB- 1515 (C-43-11)20BBB-
.- 1444 (C-38- 9)28AAD- 1526 (C-43-10) 7DAA-
1445 (C-38- 9)28BAB- 1526 (C-43-10) 7DBA-
’ 1446 (C-38- 9)28BBB- 1526 (C-43-10) 8CDD-
N 1447 (C-39-10) 9CBA- 1526 (C-43-10) 8DCC-
1448 (C-36-10) 9CBA- 1526 (C-43-10) 9CDA-
1449 (C-39-10) 9ccc- 1526 (C-43-10) 17ABB-
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Table A-5 Virgin River Area Springs by WR Number(cont)

WR Number* USGS Number
1526 (C-43-10)17DBC-

1527 (C-38- 9)20DAA-
1528 (C-38- 9)29AAD-
1529 (C-38- 9)20DDC-
1530 (C-38- 9)29ABB-
1531 (C-38- 9)21CBB-
1532 (C-38- 9)20CAD-
1533 (C-39- 9)10DCA-
1534 (C-39- 9)10DCA-
1535 (C-39- 9)10CDB-
1537 (C-39- 9)10ACD-
1537 (C-39- 9)10DBA-
1538 (C-39- 9)15DAC-
1539 (C-39- 9)14BCB-
1540 (C-39- 9)22BDB-
1540 (C-39- 9)22CCD-
1542 (C-39- 9)24CBA-
1542 (C-39- 9)24CBC-
1543 (C-39- 9)14BDD-
1545 (C-39- 9)14BCD-
1552 (C-38-10)29BBD-
1565 (C-38-14)29ACC~
1571 (C-38-15)26CAC-
1571 (C-38-15)26CBC-
1571 (C-38-15)26CCC-
1571 (C-38-15)27AAD-
1571 (C-38-15)27ABD-
1571 (C~-38-15)27ACA-
1571 (C-38-15)27DDA-
1573 (C-39-19)33ACB-
1583 (C-42-15)19CCD-
1586 (C-42-15)19CCB-
1595 (C-38-10)15DDC-
1595 (C-38-10)15DDD~
1596 (C-38-10)15CDA-
1596 (C-38-10)15DBC~
1613 (C-37-11)25CCB~
1615 (C-38-13)21ADC-
1618 (C-41- 9) 6DDA-
1619 (C-40- 9)31CBD-
1640 (C-38-16)14BDB-
1656 (C-37-10)35DCC-
1659 (C-38-11) 1BBB-
1675 (C-38- 9) 4DCD-
1683 (C-39-16)28ABB-
1698 (C-41- 9) 6CCD-
1710 (C-40- 7)14BAA-
1713 (C-40- 7)26CAA-
1718 (C-39-11)12BDD-
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WR Number* USGS Number
(C-38-11) 8ABD-

1728
1729
1740
1741
1746
1750
1751
1753
1756
1757
1758
1761
1769
1770
1778
1791
1792
1793
1794
1795
1796
1797
1833
1877
1880
1881
1882
1883
1913
1914
1956
1957
2087
2088
2089
2090
2091
2092
2093
2094
2095
2096
2097
2100
2101
2102
2103
2104
2105

(
(
(
(
(
(
(
(
(
(
(
(
(
(
(
(
(
(
(
(
(
(
(
g
(
(
(
(
(
(
(
(
(
(
(
(
(
(
(
(
(
(
(
(
(
(

C-
C-
C-
C-
C-
C-
C-
C-
C-
C-
C-
C-3
¢-3
C-
C-
C-
C-
C-
C-
C-
C-
C-
C-
C-
C-
C-
C-
C-
C-
C-
C-
C-
C-
C-
C-
C-
C-
C-
C-
C-
C-
C-

C-39-11) 6DAB-
C-40-18)29CAC-
C-40-18)21DCA-
C-38-12)12DDD-
C-41- 8) 4BDA-
C-39-16)28ABB-

38-10)32DCA-
38- 1]) bBAA-

O

)1

)
)

1ABC-

25BCA-
2CAA-



Table A-5 Virgin River Area Springs by WR Number(cont)

WR Number* USGS Number WR Number* USGS Number

2106 (C-38-11)25BDD- 2168 (C-39- 6)17DAA-
2107 (C-38-11)25CBC- 2169 (C-39- 6)17DBD-
2108 (C-39-11)14BCD- 2177 (C-42~ 15)EOCCC-
2109 (C-39-11)14DBA- 2182 (C-43- 8)21ABC-
2110 (C-39-11)23BDD- 2192 (C~38- 9) 9BAD-
2111 {C-39-11)27DAA- 2193 (C-38- 9) 9ABC-
2114 (C-38-11)11CBC- 2194 (C-38- 9) 8ABD-
2115 (C-38-11)11CBD- 2197 (C-38- 9) 5CAD-

2119 (C-38-11)24CAC- 2197 (C-38- 9) 5CDA-
2120 (C-38-11)24CAA- 2199 (C-38- 10) 8ADC-
2121 (C-38-11)24BAC- 2201 (C-38- 9) 9ABC-
2123 (C-38-11)24DDB- 2205 (C-41-13)30AAB-
2124 (C-38-11)13CCD- 2209 (C-39- 7)13ABA-
2125 (C~38-11)24BCA- 2210 {C-40- ]6)35ABD-
2126 (C-38-11)24DCB- 2211 (C-40- 6)18DCC-
2128 (C-38-10) 19ABA- 2212 (C-40- 6)18DBC-
2129 {C-38-10)20CAB- 2220 (C-40-14)16DBB-
2130 (C-38-10)18DDB- 2235 (C-37-11)26DAC-
2131 (C-38-10)18DAC- 2236 (C-41-11)17BAD-
2132 (C-38-10)18BDD- 2237 (C-41-13) 7BBB-
2133 (C-38-10)18BDB- 2240 {C-41-12)23CAC-
2134 {C-38- 10)ZOBCD- 2240 (C-41-12)23CBC-
2135 (C-38-10)18DCB- 2240 - (C-41-12)23CBD-
2136 (C-38-10) 7DCB- 2241 (C-39-11)11CDB-
2137 (C-38-10) 7DDA- 2248 {C-41- 8)21DAB-
2138 {C-38-10)19ADC- 2250 (C-41- 8)22DBB-
2139 (C-38-11)35DCC~ 2251 (C-39-11)12CDC-
2140 {C-38-11)34DCA- 2254 (C-39-16)22CCB-
2141 (C-39-11) 3ACA- 2254 (C-39-16)28ABB-
2142 (C-39-11) 10AAA- 2254 (C-39-16)32ADC-
2143 (C-39-11)11BCB- 2262 (C~-39-16)11DCA-
2144 (C-38-11)27CDD- 2270 (C-39-16)30CBB-
2145 {C-38-11)35CAC- 2270 (C-39- 16)30CBC-
2146 (C-38-11)368BCC- 2277 (C-41- 8)15CCA-
2149 (C-41- 9)15BAC- 2278 (C-41- 8)15DCC-
2151 (C-38-11)25DCD- 2285 (C-38-16)15ADA-
2152 (C-39-11)31DDD- 2286 (C-38-16) 15AAA-
2153 (C-39-11)31ABD- 2287 (C-40- 13)35DBB-
2154 (C-38-12) 1ABC- 2293 (C-38- 9) 4ACC-
2155 (C~37-12)36DCD- 2299 (C-40-17)16CDC-
2156 (C-38-11) 6BAA- 2300 (C-41-18) 2DDD-
2160 (C-40- 7)13BCD- 2301 (C-42-19)36CAC-
2160 (C-40- 7)13BDC- 2302 (C-39-16) 19DAB-
2160 (C-40- 7)14ADC- 2303 (C-38-16) 15DAB-
2162 (C-40- 8)29BCA- 2304 (C-38-16)13BBC-
2163 (C-38-11) 6BAA- 2305 (C-38-16)15AAD-
2164 (C-38-11) 6ADB- 2306 (C-38-16) 15DAC-
2165 (C-38-11) 6DAD- 2310 (C-38-16)15CCB-
2168 (C-39- 6)17DAA- 2311 (C-39-16) 14ADB-
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Table A-5 Virgin River Area Springs by WR Number(cont)

WR Number* USGS Number WR Number* USGS Number
2311 (C-39~16) 14ADD- 2500 (C-38- 15)27DDA-
2312 {C-39-16) 14DAC- 2502 (C-38- 9) 7BBC-
2314 (C-39-15)23CBB~ 2503 (C-38-10) 1ADC-
2316 (C~-38-14)29CAB- 2503 (C-38- 10) 1ADC-
2317 (C-38-14)298DD~ 2507 (C-38- 9)30DAA-
2324 {C-40-15)16ACA- 2508 (C-38- 9)30DDD-
2325 (C-38-19) 9AAC- 2509 (C-38- 9)30DDD-
2341 (C-40-19) 7ACC- 2510 (C-38- 9)31ABD-
2354 (C-43-16) 4BBD- 2513 (C-39-10) 8BAB-
2403 (C-38- 9)29ABB- 2514 (C-39-10) 17BAA-
2416 (C-39- 8) 8CCB- 2515 (C-39-10) 6DDB-
2416 (C-39- 8) 8CCC- 2516 (C-39-10) 18DAA-
2416 (C-39- 8) 8cCC- 2517 (C-39-10)18DDC-
2416 (C-39- 8) 8CDA- 2518 (C-39-10)18BDC~
2416 (C-39- 8) 8CDB- 2519 {C-39-10) 18BBD~
2416 (C~-39- 8)17BAB- 2520 (C-39-11)12ACC-
2416 (C-39- 8)17BAD- 2521 (C-39-10)17BBA-
2416 (C-39- 8)17BBA- 2522 {C-39-10) 18AAA-
2416 (C-39-~ 8)17BBC- 2523 (C-39-10)17CDC-
2416 (C-39- 8)17BBC- 2524 {C-=39-11)25CCA-
2416 (C-39- 8)17BBD- 2525 (C-39-11)25CDB~
2416 (C-39- 8)17BCB- 2528 (C~40- 9)23DAC-
2416 (C-39- 8)17BCB- 2529 (C-40- 9)23DDB-
2416 (C-39- 8)17BDA- ' 2530 (C-40- 9)24CBB-
2416 (C-39- 8)17DCC- 2531 (C-40- 9)24CBB-
2416 (C-39- 8)18DAB- 2534 EC -40- 9)26CDA-
2416 (C-39- 8)18DBD- 2535 C-40- 9)26CDC-
2416 (C-39- 8)19ABB- 2536 (C-40- 9)35BAB-
2416 (C~39- 8)20BBC- 2537 (C-40- 9)26CAA-
2434 (C-42-16)26ABC- 2538 (C-40- 9)26CAA-
2438 (C-40-16)26CBD- 2539 (C-40- 9)26DBB-
2439 (C-42-16)10BAD- 2540 {C-40- 9)26ACC-
2473 (C-38- 9)29DDC~ 2541 (C-40- 9)26ACB-
2474 (C-38- 9)29DDD- 2542 (C-40- 9)25BAA-
2480 (C-38- 9)19DAD- 2561 (C-38-13)16BCA-
2485 (C-38- 9) 7CAC- 2563 (C-38-13)16BDC-
2488 (C-39- 9)17BAC- 2565 (C-39- 9) 3CDA-
2489 (C-39- 9)17BCD- 2566 (C-39- 9) 4AAD-
2490 (C-39- 9)18ADB- 2567 {C-39- 9)10AAA-
2497 (C-42- 9)29DAB- 2568 (C-38- 9)20BCD-
2498 (C-42- 9)32BDD- 2569 (C-38- 9)17CDC-
2499 (C-42- 9)29DCC- 2570 (C-38- 9)17AAC-
2499 (C-42- 9)32ACA- 2571 (C-38~ 9)17BAD-
2500 (C-38- 15)26CAC— 2573 C-38- 9)17CCD-
2500 (C-38-15)26CBC- 2575 C-38- 9) 8CDD-
2500 (C-38-15)26CCC- 2577 (C-37-10)36DCD-
2500 (C-38-15)27AAD- 2578 (C-37-10)27AAB~-
2500 (C-38-15)27ABD- 2580 (c-37-10)10DCC-
2500 (C-38-15)27ACA- 2581 (C-37-10)14DCC-
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Table A-5 Virgin River Area Springs by WR Number(cont)

WR Number* USGS Number WR Number* USGS Number

2586 (C-37-10)23DCA- 2686 (C-38- 9) 5ACD-
2588 (C-37-10)26ADB- 2687 (C-38- 9) 4ACB-
2589 (C-37-10)26ACD- 2688 (C-38- 9) 4ABD-
2590 (C-37-10)258BC- 2722 (C-39- 7)25DDD-
2591 (C-37-10)36DAB- 2727 (C-39- 8)13cCC-
2592 (C-38-10)12DAC- 2747 (C-37- 10)2558c-
2593 (C-39- 9)11BBA- 2748 (C-37-10)25ABC-
2594 (C-38- 9)33BCA- 2749 (C-37-10)24BCA-
2595 (C-39- 9) 4ADA- 2750 (C-37-10)24ACB-
2596 (C-39- 9) 4CBC- 2751 (C-37-10)24BAA-
2597 (C-38- 9) 9CBD- 2752 (C-37-10)24AAB-
2598 (C-38- 9)16ABB- 2753 (C-37-10)24AAB-
2601 (C-38- 9) 3DDA- 2754 (C-37-10)24AAB-
2602 (C-38- 9) 3DCB- 2755 (C-38- 9)18BBA-
2603 (C-38- 9) 3DCC- 2756 (C-38- 9)18CBC-
2604 (C-38- 9)10DAB- 2757 (C-38- 9)18BAC-
2605 (C-38- 9)10DBD- 2758 (C-38-10)36CAC-
2606 (C-38- 9)10ACB- 2770 (C-39-10) 12DDA-
2607 (C-38- 9)10CAC- 2771 (C-39-10)24ABC-
2608 (C-39- 9) 2ABC-
2609 (C-39- 9) 2CBA-
2610 (C-39- 9)11DBB-
2611 (C-39- 9)25DBC-
2612 (C-39- 9)25CDA-
2615 (C-42-10)108DD-
2616 (C-42-10) 5DBC-
2617 (C-42- 10) 5DAC-
2621 (C-38- 9)28BBB-
2622 (C-39- 9)28BCB-
2623 (C-38- 9)28BAB-
2627 (C-39-10)35AAD-
2628 (C-39-10)35ACB-
2639 (C-41- 8)22DBB-
2648 (C-38- 9)35AAA-
2649 (C-38- 9)13DDB-
2650 (C-38- 9)13CDA-
2672 (C-37- 9)34CDC-
2673 (C-37- 9)34DAD-
2674 (C-37- 9)34DBA-
2676 (C-38-14)298DD-
2677 (C-38- 9)13CDD-
2678 (C-38- 9)13CDC-
2679 (C-38- 9)13CDD-
2680 (C-38- 9)13CDA-
2681 (C-38- 9)26CDD-
2682 (C-38- 9)36ABC-
2683 (C-38- 9)36ACB-
2684 (C-38- 9)36ACB-
2685 (C-38- 9) 5ACD-
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Table A-6 Virgin River Area Springs By USGS Number

WR Number* USGS Number WR Number* USGS Number
1448 (C-36-10) 9CBA- 756 (C-37-11)26DDC-
1457 (C-37- 9)33DDA- 757 (C-37-11)26DDC-
262 (C-37- 9)34BCA- 237 (C-37-11)33DBB-
2672 (C-37- 9)34CDC- 238 (C-37-11)33DCC-
2673 (C-37- 9)34DAD- 753 (C-37-11)35AAB-
2674 (C-37- 9)34DBA- 754 (C-37-11)35AAD-
2580 (C-37-10)10DCC- 755 (C-37-11)35AAD-
1284 (C-37-10)14CCB- 706 (C-37-12)33ACD-
2581 (C-37-10)14DCC- 1258 (C-37-12)33ADA-
1290 (C-37-10)23ABC- 1757 (C-37-12)36DCD-
2586 (C-37-10)23DCA- 2155 (C-37-12)36DCD-
2754 (C-37-10)24AAB- 45 (C-37-13)27ADA-
2752 (C-37-10)24AAB- 108 (C-37-13)35DDB-
2753 (C-37-10)24AAB- 918 (C-37-19)31BAC-
2750 (C-37-10)24ACB- 1110 (C-38- 6)36BBC-
2751 (C-37-10)24BAA- 1329 (C-38- 8)19ADA-
2749 (C-37-10)24BCA- 1330 (C-38- 8)19DAA-
2748 (C-37-10)25ABC- 1298 (C-38- 8)20CCD-
2590 (C-37-10)25BBC- 1297 (C-38- 8)20CDA-
2747 (C-37-10)25BBC- 2602 (C-38- 9) 3DCB-
2589 (C-37-10)26ACD- 2603 (C-38- 9) 3DCC-
2588 (C-37-10)26ADB- 2601 (C-38- 9) 3DDA-
2578 (C-37-10)27AAB- 2688 (C-38- 9) 4ABD-
233 (C-37-10)30DBD- 2687 (C-38- 9) 4ACB-
1365 EC 37- 10%31DDC- 2293 (C-38- 9) 4ACC-
1227 C-37-10)33ABA- 1462 (C-38- 93 4BBD-
1228 (C-37-10)33BAB- 1458 (C-38- 9) 4BCA-
1229 (C-37-10)33BAB- 1459 (C-38- 9) 4BCC-
1230 (C-37-10)33BBA- 1461 (C-38- 9) 4BCD-
1224 (C-37-10)33BDC- 1460 (C-38- 9) 4BDD-
1225 (C-37-10)33BDD- 1461 (C-38- 9) 4CBA-
1226 (C-37-10)33BDD- 1461 (C-38- 9) 4CBA-
1219 (C-37-10)33CAA- 1461 (C-38- 9) 4CBA-
1220 (C-37-10)33CAA- 1675 (C-38- 9) 4DCD-
1222 (C-37-10)33CAD- 1457 (C-38- 9) 5ABB-
1223 (C-37-10)33DBB- 1457 (C-38- 9) 5ABC-
1221 (C-37-10)33DBC- 478 (C-38- 9) 5HACC-
1090 (C-37-10)35ADB- 2686 (C-38- 9) 5ACD-
1091 (C-37-10)35ADD- 2685 (C-38- 9) 5ACD-
1656 (C-37-10)35DCC- 2197 (C-38- 9) 5CAD-
2591 (C-37-10)36DAB- 2197 (C-38- 9) 5CDA-
2577 (C-37-10)36DCD- 1455 (C-38- 9) 5DAC-
2100 (C-37-11)25BAB- 1456 (C-38- 9) 5DAC-
1613 (C-37-11)25CCB- 1455 (C-38- 9) 5DAD-
2235 (C-37-11)26DAC- 1455 (C-38- 9) 5DDA-
750 (C-37-11)26DAC- 1455 (C-38- 9) 5DDB-
751 (C-37-11)26DCA- 1008 (C-38- 9) 7ADA-
752 (C-37-11)26DCA- 1008 (C-38- 9) 7ADA-
758 (C-37-11)26DDC- 2502 (C-38- 9) 7BBC-
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Table A-6 Virgin River Area Springs By USGS Number(cont)

WR Number* USGS Number

2485 (C-38- 9) 7CAC-
1009 (C-38- 9) 7DAA-
1010 (C-38- 9) 7DAA-
1010 (C-38- 9) 7DAD-
2194 (C-38- 9) 8ABD-
2575 (C-38- 9) 8CDD-
2193 (C-38- 9) 9ABC-
2201 (C-38- 9) 9ABC-
2192 (C-38- 9) 9BAD-
2597 (C-38- 9) 9CBD-
2606 (C-38- 9)10ACB-
2607 (C-38- 9)10CAC-
2604 (C-38- 9)10DAB-
2605 (C-38- 9)10DBD-
2650 (C-38- 9)13CDA-
2680 (C-38- 9)13CDA-
2678 (C-38- 9)13CDC-
2679 (C-38- 9)13CDD-
2677 (C-38- 9)13CDD-
886 (C-38- 9)13DCB-

986 (C-38- 9)13DCB-
1194 (C-38- 9)13DCB-
1193 (C-38- 9)13DCC-
1196 (C-38- 9)13DCD-
2649 (C-38- 9)13DDB-
1195 EC-38- 9g13DnB-

763 C-38- 9)14BCC-

785 (C-38- 9)14BDA-

762 (C-38- 9)14CDD-

762 (C-38- 9)14CDD-

764 (C-38- 9)14DBD-

763 (C-38- 9)15ADD-

763 (C-38- 9)15ADD-

763 (C-38- 9)15DAA-
2598 (C-38- 9)16ABB-
2570 (C-38- 9)17AAC-
2571 (C-38- 9)17BAD-
2573 (C-38- 9)17CCD-
2569 (C-38- 9)17CDC-
2757 (C-38- 9)18BAC-
2755 (C-38- 9)18BBA-
2756 (C-38- 9)18CBC-
2480 (C-38- 9)19DAD-
2568 (C-38- 9)20BCD-
1532 (C-38- 9)20CAD-
1527 (C-38- 9)20DAA-
1529 (C-38- 9)20DDC-
1531 (C-38- 9)21CBB-
1295 (C-38- 9)23BAB-
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Table A-6 Virgin River Area Springs By USGS Number(cont)

WR Number* USGS Number WR Number* USGS Number
1595 (C-38-10)15DDD- 1756 (C-38-11) 6BAA-
1791 (C-38-10)16CAB- 2156 (C-38-11) 6BAA-
1792 (C-38-10)16CAC- 2163 (C-38-11) 6BAA-
1793 (C-38-10)16CAD- 2165 (C-38-11) 6DAD-
1794 (C-38-10)16CDA- 1728 (C-38-11) 8ABD-
1795 (C-38-10)16DCD~ 1778 (C-38-11) 9ACA-
1483 (C-38-10)17ABC- 833 (C-38-11)10BBA-
961 (C-38-10)17CBB- 832 (C-38-11)10BBC-
1480 (C-38-10)17CDB- 2114 (C-38-11)11CBC-
2133 (C-38-10)18BDB- 2115 (C-38-11)11CBD-
2132 (C-38-10)18BDD- 2124 (C-38-11)13CCD-
1477 (C-38-10) 18DAA- 2095 (C-38-11)16ABD-
954 (C-38-10) 18DAB- 283 (C-38-11)16ACB-
2131 (C-38-10)18DAC- 283 (C-38-11)16ADB-
957 (C-38-10)18DCA- 2094 (C-38-11)16DCB-
2135 (C-38-10)18DCB- 2089 (C-38-11)16DCC-
2130 (C-38-10)18DDB- 1769 (C-38-11)18BBB-
955 (C-38-10) 19AAB- 1770 (C-38-11)18BDD-
955 (C-38-10)19AAC- 1030 (C-38-11)22ABC-
2128 (C-38-10) 19ABA- 2096 (C-38-11)22BCB-
958 (C-38-10)19ABD- 2121 (C-38-11)24BAC-
958 (C-38-10) 19ABD- 2125 (C-38-11)24BCA-
958 (C-38-10)19ABD- 2120 (C-38-11)24CAA-
960 (C~-38-10) 19ACA- 2119 (C-38~11)24CAC-
960 (C-38-10) 19ACA- 888 (C-38-11)24DAC-
958 (C-38-10) 19ACA- 515 (C-38-11)24DAC-
960 (C-38-10) 19ACB- 2126 (C-38-11)24DCB-
960 (C-38-10)19ACB- 515 (C-38-11)24DDA-
960 (C-38-10) 19ACB- 838 (C~38-11)24DDA-
2138 (C-38-10)19ADC- 2123 (C-38-11)24DDB-
959 (C-38-10)19BDD- 2102 (C-38-11)25ABC-
1026 (C-38-10)19CCC- 2104 (C-38-11)25ACB-
1350 (C-38-10)19DCC- 2103 (C-38-11)25ACB-
2134 (C-38-10)20BCD- 2101 (C-38-11)25BAD-
2129 (C-38-10)20CAB- 2105 (C-38-11)25BDC-
1797 (C-38-10)21AAC- 2106 (C-38-11)25BDD-
1796 (C-38-10)21ABC- 2107 (C-38-11)25CBC-
1552 (C-38-10)29BBD- 2151 (C-38-11)25DCD-
865 (C-38-10)31CAA- 2097 (C-38-11)26ABB-
865 (C-38-10)31CAA- 2090 (C-38-11)26CBA-
865 {C-38-10)31CAA- 2087 (C-38-11)26DAA-
740 (C-38-10)31DCC- 2092 (C-38-11)26DCD-
867 (C-38-10)31DDC- 2088 (C-38-11)27AAD-
737 (C-38-10)32ACD- 2093 (C-38-11)27ABC-
736 (C-38-10)32DAA- 2091 (C-38-11)27BAB-
1753 (C-38-10)32DCA- 2144 (C~38-11)27CDD-
2758 (C-38-10)36CAC- 876 (C-38-11)30CCB-
1659 (C-38-11) 1BBB- 2140 (C-38-11)34DCA-
2164 (C-38-11) 6ADB- 697 (C-38-11)35CAC-
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Table A-6 Virgin River Area Springs By USGS Number(cont)

WR Number* USGS Number WR Number* USGS Number

2145 (C-38-11)35CAC- 2306 (C-38-16)15DAC-

699 (C-38-11)35DAC- 139 (C-38-18)27AAB-

2139 (C-38-11)35DCC- 177 (C-38-19) 2CDD-

700 (C-38-11)35DDB- 2325 (C-38-19) 9AAC-

2146 (C-38-11)36BCC- 178 (C-38-19)11BCA-

701 (C~38-11)36CBB- 2168 (C-39~ 6)17DAA- -

862 (C-38-11)36DDC- 2168 (C-39- 6)17DAA-

1758 (C-38-12) 1ABC- 2169 (C-39- 6)17DBD-

2154 (C-38-12) 1ABC- 1270 (C-39- 6)17DCD-

104 (C-38-12) 3ACD- 1271 (C-39- 6)20CAD-

104 (C-38-12) 3CAC- 1272 (C-39- 6)29BBC-

104 (C-38-12) 9ABD- 1158 (C-39- 6)30BCA-

104 (C-38-12)10CBB- 1158 (C-39- 6)30BCA-

1746 (C-38-12)12DDD- 1158 (C-39- 6)30BCB-

46 (C-38-13) 2ABC- 1003 {C-39- 6)31DDC-

2561 (C-38-13)16BCA- 2209 (C-39- 7)13ABA-

2563 (C-38-13)168DC~ 908 (C-39- 7)13ACC-

1423 (C-38-13)16CAD- 912 (C-39~ 7)13ACC-

1615 (C-38-13)21ADC- 116 (C-39- 7)13BAA-

17 (C-38-13)36CCC- 759 (C-39- 7)13BCC-

1565 (C-38-14)29ACC- 908 (C-39- 7)13BDD-

2317 (C-38-14)298DD- 912 (C-39- 7)13BDD-

2676 (C-38-14)29BDD- 1160 (C-39- 7)13DAC-

2316 (C-38-14)29CAB- 806 (C-39- 7)14ADD-

1571 (C-38-15)26CAC- 1339 (C-39- 7)25DDD-

2500 (C-38-15)26CAC- 2722 (C~-39- 7)25DDD-

2500 (C-38-15)26CBC- 2416 (C-39- 8) 8CCB-

1571 (C-38-15)26CBC- 2416 (C-39- 8) 8cCC-

1571 (C-38-15)26CCC~ 2416 (C-39~- 8) 8cCC-

2500 (C-38-15)26CCC- 2416 (C-39~- 8) 8CDA-

1571 (C-38-15)27AAD~ 2416 (C-39- 8) 8CDB-

2500 (C-38-15)27AAD~ 2727 (C-39- 8)13CCC-

2500 (C-38-15)27ABD- 2416 (C-39- 8)17BAB-

1571 (C-38- ]5%27ABD— 2416 (C-39- 8)17BAD-

2500 (C-38-15)27ACA- 2416 (C-39~ 8)17BBA-

1571 (C-38-15)27ACA- ‘ 2416 (C-39- 8)17BBC-

1571 (C-38-15)27DDA- 2416 (C-39- 8)17BBC-

2500 (C-38-15)27DDA~ 2416 (C~-39- 8)17BBD- o
129 (C-38-15)30ABC- 2416 (C-39- 8)17BCB- o
129 (C-38-15)30ACC- 2416 (C-39- 8)17BCB- »
129 (C-38-15)30CAA- 2416 (C-39- 8)17BDA- b

2304 (C-38-16)13BBC- 2416 (C-39- 8)17DCC-

468 (C-38-16)14BAD- 2416 (C-39- 8)18DAB- T
1640 (C-38-16)14BDB- 2416 (C-39- 8)18DBD- .
2286 (C-38-16)15AAA- 2416 (C-39- 8)19ABB-

2305 (C-38-16)15AAD- 2416 (C-39- 8)20BBC-

2285 (C-38-16) 15ADA- 1244 (C-39- 8)31AAC- .

2310 (C-38-16)15CCB- 2608 (C-39- 9) 2ABC- -

2303 (C-38-16)15DAB- 2609 (C-39- 9) 2CBA-
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Table A-6 Virgin River Area Springs By USGS Number(cont)

WR Number* USGS Number WR Number* USGS Number
2565 (C-39- 9) 3CDA- 2523 (C-39-10)17¢DC-
2566 (C-39- 9) 4AAD- 2522 (C-39-10) 18AAA-
2595 (C-39- 9) 4ADA- 2519 (C-39-10)18BBD-
2596 (C-39- 9) 4CBC- 2518 (C-39-10)18BDC-
1412 (C-39- 9) 5AAB- 1466 (C-39-10)18BDC-
1414 (C-39- 9) 6AAA- 2516 (C~39-10) 18DAA-
483 (C-39- 9) 7DBD- 2517 (C-39-10)18DDC-
2567 (C~39- 9)10AAA- 1191 (C-39-10)19ABD-
1537 (C-39- 9)10ACD- 1192 (C-39-10)19BDA-
1535 (C-39- 9)10CDB~ 931 (C-39-10)19DAC-
1537 (C-39- 9)10DBA- 1238 (C-39-10)20AAD-
1534 (C-39- 9)10DCA- 1250 (C-39-10)20BAC-
1533 (C-39- 9)10DCA- 1251 (C-39-10)20CCB-
2593 (C-39- 9)11BBA- 1239 (C-39-10)21CBC~
2610 (C-39- 9)11DBB- 2771 (C-39-10)24ABC-
1539 (C-39- 9)14BCB- 2627 (C~39-10)35AAD-
1545 (C-39- 9)14BCD- 2628 (C-39-10)35ACB-
1543 (C-39- 9)14BDD- 1280 (C-39-11) 1ACC-
1538 (C-39- 9)15DAC- 425 (C-39-11) 1BAA-
2488 (C-39- 9)17BAC- 1027 (C-39-11) 1BDD-
2489 (C-39- 9)17BCD- 870 (C-39-11) 1DAB-
2490 (C-39- 9)18ADB- V 1007 (C-39-11) 1DBB-
1296 (C-39- 9)20AAA- 1505 (C-39-11) 1DBB-
1540 (C~39- 9)22BDB- 1005 (C-39-11) 1DBC-
1540 (C-39- 9)22CCD- 1505 (C-39-11) 1DBC-
1542 (C~-39- 9)24CBA- 1006 (C~39—113 1DCA-
1542 (C-39- 9)24CBC- 2141 (C-39-11) 3ACA-
2612 (C~39- 9)25CDA- 1729 (C-39-11) 6DAB-
2611 (C-39- 9)25DBC- 111 (C-39-11) 9BDD-
2622 (C-39- 9)28BCB- 2142 (C-39-11) 10AAA-
871 (C-39-10) 5CAA- 2143 (C-39-11)11BCB-
871 (C~-39-10) 5CAA- 2241 (C-39-11)11CDB-
868 (C-39-10) 6ACC- 891 (C-39-11)11CDB-
869 (C-39-10) 6BBC- 1240 (C~39-11)11CDB-
869 (C-39-10) 6BCA- 1407 (C-39-11)11DDD-
1031 (C-39-10) 6CCB- 1508 (C-39-11)12AAA-
739 (C-39-10) 6DBD- 1029 (C-39~11)12AAB-
2515 (C-39-10) 6DDB~ 1016 (C~-39-11)12AAB-
735 (C-39-10) 6DDC- 1016 (C-39-11)12AAB-
2513 (C-39-10) 8BAB- 1028 (C-39-11) 12AAB-
1293 (C-39-10) 8BBD- 994 (C-39-11) 12ABD-
874 (C~-39-10) 8CDC~ 2520 (C-39-11)12ACC-
873 (C-39-10) 8DCA~- 1406 (C-39-11)12BBC-
1447 (C-39-10) 9CBA- 1718 (C-39-11)12BDD-
1449 (C-39-10) 9cce- 992 (C-39-11)12BDD-
875 (C-39-10) 9ccc- 993 (C-39-11)12BDD-
2770 (C-39-10)12DDA- 1401 (C-39-11) 12CDA-
2514 (C-39-10)17BAA- 2251 (C-39-11)12CDC-
2521 (C-39-10)17BBA- 990 (C-39-11) 12DBA~
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WR Number* USGS Number

991
509
1512
1513
1510
1511
2108
2109
2110
2524
2525
21
316
2153
2152
24
1422
315
145
1833
146
188
725
721
723
842
841
719
720
718
726
1877
722
724
2314
2262
1165
2311
2311
2312
2302
2254
1162
1913
1914
1104
1104
1104
1751

*Area 81- Virgin River Basin

(C-39-11)12DBB-

Table A-6 Virgin River Area Springs By USGS Number(cont)

WR Number* USGS Number

2254
1683
1292
277
2270
2270
2254
1573
2212
2211
1465
521
1465
1465
1465
1465
519
519
1172
1172
896
523
524
525
526
885
520
502
885
885
1465
1465
501
1465
1465
2160
2160
2160
1710
748
1169
1169
693
1713
2162
20
21
1082
1109
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(C-39-16)28ABB-

)
(C-39-16)28ABB-
(C-39-16)28ABB-
(C-39-16)30CBB-
(C-39-16)30CBC-
(C-39-16)32ADC-
(C-39-19)33ACB-
(C-40- 6)18DBC-
(C-40- 6)18DCC-
(C-40- 7) 3CAC-
(c-40- 7) 3cce-
(C-40- 7) 4CAC-
(C-40- 7) ADCA-
(C-40- 7) 4DDC-
(C-40- 7) 4DDC-
(C-40- 7)710ACB-
(C-40- 7)10ACB-
(C-40- 7)10ACB-
(C-40- 7)10ACB-
(C-40- 7)10ACD-
(C-40- 7)10BBB-
(C-40- 7)10BBB-
(C-40- 7)10BBC-
(C-40- 7)10BDA-
gc-4o- ?%1ODAB-

C-40- 7)10DAB-
(C-40- 7)10DAD-
(C-40- 7)10DBA-
(C-40- 7)10DBA-
(C-40- 7)10DDB-
(C-40- 7)11CAC-
(C-40- 7)11CBC-
(C-40- 7)11CCD-
(C-40- 7)11CDC-
(C-40- 7)13BCD-
(C-40- 7)13BDC-
(C-40- 7)14ADC-
(C-40- 7)14BAA-
(C-40- 7)24BCD-
(C-40- 7)24BDA-
(C-40- 7)24BDC-
(C-40- 7)25ADA-
(C-40- 7)26CAA-
(C-40- 8)29BCA-
(C-40- 9) 7CCA-
(C-40- 9)18BAA-
(C-40- 9)22CDC-
(C-40- 9)22CDC-



Table A-6 Virgin River Area Springs By USGS Number(cont)

WR Number* USGS Number WR Number* USGS Number
1063 (C-40- 9)22DDA- 1132 (C-40-15)14BDD-
2528 (C-40- 9)23DAC- 252 (C-40-15)14BDD-
2529 (C-40- 9)23DDB- 1132 (C-40-15)15CCA-
2530 (C-40- 9)24CBB- 252 (C-40-15)15CCA-
2531 (C-40- 9)24CBB- 2324 (C-40-15) 16ACA-
2542 (C-40- 9)25BAA- 1132 (C-40-15)22DDA-
2541 (C-40- 9)26ACB- 252 (C-40-15)22DDA-
2540 (C~-40- 9)26ACC- 1132 (C-40-15)23BCB-
1064 (C-40- 9)26BBC- 252 (C-40-15)23BCB-
1065 (C-40- 9)26BCB- 1132 (C-40-15)23BCD-
2538 (C-40- 9)26CAA- 252 (C-40-15)23BCD-
2537 (C-40- 9)26CAA- 102 (C-40~16) 6ADB-
2534 (C-40~ 9)26CDA- 87 (C-40-16) 6DBC-
2535 (C-40- 9)26CDC- 2438 (C-40-16)26CBD-
2539 (C-40- 9)26DBB- 1430 (C-40-16)26CCA-
1066 (C-40- 9)27DAC- 1254 (C-40-16)26CCA-
1619 (C-40- 9)31CBD- 2210 (C-40-16)35ABD-
2536 (C-40- 9)35BAB- 405 (C-40-16)35ABD~
23 (C-40-10)12CBC- 92?7 (C-40-16)36DCC-
23 (C-40-10)12CDC~ 92?7 (C-40-16)36DCD-
22 (C-40-10)13BBC- 1956 (C-40-17) 2CAA-
729 (C-40-11) 4cDC- 1957 (C-40-17)16CDC-
113 (C-40-11) 5AAC- 2299 (C-40-17)16CDC~
504 (C-40-11) 9ACB- 1741 (C-40-18)21DCA-
728 (C-40-11) 9BBA- 1740 (C-40-18)29CAC-
730 (C-40-11) 9DBB- 2341 (C-40-19) 7ACC-
505 (C-40-11)16DCC- 712 (C-40-19) 14DAD-
1067 (C-40-12)14ACD- 1133 (C-41- 7) BAAA-
964 (C-40-12)14ADC- 1436 (C-41- 7) 8BCA-
825 (C-40-12)15DCA- 1437 (C-41- 7) 8CAB-
825 (C-40-12)150CA- 1436 (C-41- 7) 8CBC-
825 (C-40-12)15DCA- 81 (C~41- 7)19BBB-
1136 (C-40-13) 19DAA- 195 (C-41- 7)30DBB-
1266 (C-40-13)33DBB- 1750 (C-41- 8) 4BDA-
2287 (C-40-13)35DBB- 82 (C-41- 8)13ACC-
140 (C-40-14) 8CCD- 2277 (C-41- 8)15CCA-
1134 (C-40-14)16DBB- 2278 (C-41- 8)15DCC-
1121 (C-40-14)16DBB- 2248 (C-41- 8)21DAB-
2220 (C-40-14)16DBB- 2250 (C-41- 8)22DBB-
1880 (C~40-15) 4DAC- 2639 (C-41- 8)22DBB-
252 (C-40-15) 4DDB- 1426 (C-41- 9) 1AAB-
1881 (C-40-15)10BBB~ 604 (C-41- 9) 1AAB-
252 (C-40-15)10BBB~ 604 (C-41- 9) 1AAB-
252 (C-40-15)10BDC- 1426 (C-41- 9) 1AAB-
1882 (C-40-15)10BDC- 604 (C-41- 9) 1ADB-
252 (C-40-15)10CBA- 1426 (C-41- 9) 1ADB-
1883 ~ (C-40-15)10CBD- 268 (C-41- 9) 2CAB-
252 (C-40-15) 14BAD- 1698 (C-41- 9) 6CCD-
1132 (C-40-15) 14BAD- 1618 (C~-41- 9) 6DDA-

*Area 81- Virgin River Basin
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Table A-6 Virgin River Area Springs By USGS Number(cont)

WR Number* USGS Number

767 (C-41- 9) 9BBA-
766 C-41- 9) 9DBA-
204 C-41- 9)13BAC-
2149 C-41- 9)158BAC-
394 C-41- 9)16CDC-
274 C-41-10)17DAB-
220 C-41-10)18DBA-
105 C-41-10)22CDD-
216 C-41-10)32AAC-
2236 C-41-11)17BAD-
2240 C-41-12)23CAC-
2240 C-41-12)23CBC-
2240 C-41-12)23CBD-

1327
1327
1327
1327
2237
1033
1454
1073
1145

(

(

(

(

(

(

(

(

(

(

E
(C-41-13) 5DBA-
(C-41-13) 5DBA-
(C-41-13) 5DBA-
(C-41-13) 5DBA-
(C-41-13) 78BB-
(C-41-13) 7BCB-
(C-41-13) 8BDB-
(C-41-13)11CDA-
(C-41-13)11CDA-
1144 (C-41-13)11CDA-
48 (C-41-13)25CDB-
2205 (C-41-13)30AAB-
1761 (C-41-13)36AAA-
255 (C-41-14)12CCA-
255 (C-41-14)12CCC-
255 Ec -41-14)12CCC-
(
(
(
(
(
(
(
(
(
(
(
(
(
(
(
(
(
(
(

138
165

69 C-41-14)26DCA-
768 C-41-14)36AAA-
86 C-41-16 )34BDA-
2300 C-41-18) 2DDD-
829 C-41-19)36CAC-
28 C-42- 8) 1AAC-
112 C-42- 8) 1AAC-
2497 C-42- 9)29DAB—
2499 C-42- 9)29DCC-
2499 C-42- 9)32ACA-
2498 C-42- 9)32BDD-
2617 C-42-10) 5DAC-
2616 C-42-10) 5DBC-
835 C-42-10) 7BBC-
106 C-42-10) 78DD-
395 c-4 ] 7BDD-
450 C-4 78DD-
2615 C-4 10BDD-
C-4
C-4

2- 0)
2-10)
2-10)
2-10)31CAB-
2-11) 16CBA-
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1207
215
151
201

1403

1218
332
200
966
942

79
291
966
942
331
184
380
160
207
222
292
288
289
290

1161

1161

1161
100

1200
714
591
317

1164

1166
254

1019
218

1164
682

1586

1583
683
544
621

2177
770
770
176
213

WR Number* USGS Number

(C-42-11)24CCB-
C-42—12) 1CBA-
212H4Nm—
-12)19DBB-



Table A-6 Virgin River Area Springs By USGS Number{cont)

WR Number* USGS Number WR Number* USGS Number
246 {C-42-15)32DBA- 1526 {C-43-10)17ABB-
570 (C-42-16) 8BCB- 1526 (C-43-10)17DBC-
741 (C-42-16) 10ADA- 59 {C-43-10)21BAC-
742 (C-42-16)10ADA- 295 (C-43-10)21DBD-

2439 (C-42-16)10BAD- 1070 (C-43-10)25BBA-
741 {C-42-16) 10DAA- 1070 (C-43-10)25BBC-
741 (€-42-16) 10DAA- 1070 (C-43-10)25BBD~
742 (C~42-16) 10DAA- 138 (C~43-11) 1AAA-
742 (C-42-16) 10DAA- 1232 (C-43-11) 7CAC-
741 (C-42-16)11DBA~ 114 {C-43-11)12CCD-
742 {C-42-16)11DBA- 1515 (C-43-11)20BBB-

1061 (C-42-16)11DDC- 167 {C-43-11)20BBC-

1180 (C-42-16)13BCC- 1486 (C-43-11)20BBC-

1180 {C-42-16)13CBA- 703 (C-43-12)11AAA-
149 {C-42-16)14BAB- 1495 (C-43-12)14ABD-

70 (C-42-16)15ACB- 155 {C~43-13)24ADC-

1043 (C-42-16)24ACA- 1485 (C-43-13)24ADC-

1043 (C-42-16)24ACB- 78 (C-43-14)19DDB-

1304 (C-42-16)24ADD- 2354 (C-43-16) 4BBD-
979 (C-42-16)24ADD-

1305 {(C-42-16)24ADD-

980 (C-42-16)24ADD-
822 (C-42-16)24BDD-
2434 (C-42-16)26ABC-
904 (C-42-16)26ABC-
1501 (C-42-173358DD-
708 (C-42-18)24ABB-
708 (C-42-18)24ACB-
696 (C-42-18)30CDC-
2301 (C-42-19)36CAC-
761 {C-43- 8)11DDC-
680 {C-43- B)16BAB-
52 {C-43- 8)17CAA-
664 (C-43- 8)17DCA-
2182 (C-43- 8)21ABC-
681 (C-43- 9)16ABB-
120 (C-43- 9)18DAB-
119 (C-43- 9)18DDC~
53 (C-43- 9)18DDC-
54 (C-43- 9)20BBB-
67 (C-43~ 9)34CAA-
127 (C-43-10) 1AAD-
138 (C-43-10) 6BBB-

1526 (C-43-10) 7DAA-

1526 (C-43-10) 7DBA-

1526 {C-43-10) 8CDD-

1526 {C-43-10) 8DCC-

1526 (C-43-10) 9CDA-

951] (C-43-10)16DBD~
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APPENDIX B: Comments on the May 1987 Draft

A draft report was sent by the Utah Division of Water Resources to
agencies currently participating in the cooperative Upper Virgin River Basin
Study in Utah and was addressed to the contact person involved in that
ongoing study. The draft report also was sent to other persons who
contributed data or information to the groundwater study. The following
people were sent a draft report for their review and comment.

Ron Thompson - Washington County Water Conservancy District
Dennis Curtis - Bureau of Land Management

Martin Urka - U.S. Bureau of Indian Affairs

Jim Brady - National Park Service

Jim Probst - Dixie National Forest

Jim Conley - U.S. Army Corps of Engineers

Clayton Ramsey - U.S. Soil Conservation Service

John Marstella - U.S. Soil Conservation Service

G. W. Sandberg - U.S. Geological Survey

Ralph Seiler - U.S. Geological Survey

Kidd Waddell - U.S. Geological Survey

Martin Einert - U.S. Bureau of Reclamation

Jerry 01ds - Utah Division of Water Rights

Gerald Stoker - Utah Division of Water Rights

Jim Christensen - Utah Department of Agriculture

Bill Lund - Utah Geological and Mineral Survey

Jim Harvey - Utah Division of Comprehensive Emergency Management
Wes Shields - Utah Division of Wildlife Resources
Mike Reichert - Utah Bureau of Water Pollution Control
Mack Croft - Utah Bureau of Water Pollution Control
Dan Blake - Utah Bureau of Drinking Water/Sanitation
Ken Alkema - Utah Division of Environmental Health
Jim Dykman - Utah Division of State History

Dennis Burns - Utah Division of Parks & Recreation
Phillip Solomon - City of St. George

Oscar Bluth - City of Washington

John Willie - Washington County

Ken Sizemore - Five County Association of Governments
Roy Urie - Utah Board of Water Resources

Del Smith - Southern Utah Wilderness Alliance

Bryce Montgomery - CEJA Corporation

Brooks Pace - The Dameron Corporation

Bud Braham - Hurricane

Ted Gubler - St. George
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The review of the draft report and the comments received are
appreciated. Comments were received by the Division of Water Resources from
the following:

Phillip Solomon - City of St. George

Jim Probst, Hugh C. Thompson - Dixie National Forest
Bryce Montgomery - CEJA Corporation

Robert H. Klauk - Utah Geological and Mineral Survey
Joseph Gates - U. S. Geological Survey

Jim Brady, Harold Grafe - National Park Service

Mack Croft - Utah Bureau of Water Pollution Control
Bud Branham - Hurricane

The entire comments received are not reproduced in this Appendix.
Some comments, after review by the Division of Water Resources and the
author, were able to be incorporated into the text or figures in the final
report. Comments that were not incorporated into the text are addressed
below. Some comments require no response but are included for additional
information and reference for future studies.

City of St. George

Comment - The Water and Power Department staff of the City of St.
George "would have liked to had some information included regarding Beaver
Dam Wash area. ... The City is interested in the water development of this
area and needs any information available that would help in the development
plans.” ]

Response - This area was omitted from the report as mentioned in the

text.

Comment - In regards to recommendation #1, page 38, "the City of St.
George is currently monitoring all of the well field areas for static levels
and water quantity. In the initial stages of the study, the City did not
have monitors on all of its well fields but recently has installed air tubes
and meters to do so. The City is willing to share any information or data
gathered recently."

Dixie National Forest

Comment - "Springs in the Cottonwood and Wide Canyon areas of the
Dixie National Forest have been developed by the City of St. George for
culinary purposes. ... Protection of the quantity and quality of these
waters is an important management objective for this area of the forest.
Since spring sources are also an important contributor to municipal culinary
supplies, we suggest they be identified and mapped" as in Figure 8, on page
24.

Response - Since the identified municipal uses in Figure 8 on page 24
are limited to well withdrawals, these springs are not identified in the
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Dixie National Forest comments (cont)

figure. The discussion in the text and Figures 8, 9, and 10 are Timited to
well withdrawals and development. Time and resources did not permit springs
to be discussed in a similiar manner.

Comment - "Recommendation number 7 on pages 38-39 proposes studying
the feasibility of increasing groundwater storage by reducing surface
flows. Such a program could have obvious impacts on riparian and wetlands
ecosystems., The extent of the impacts should be addressed in the proposed
study."

Bryce Montgomery

Comment - "I recommend that further detail and emphasis be placed on
the need for specific plans and action to create artificial recharge to the
aquifers as is mentioned in the 3rd paragraph of page 36. In particular,
the valuable Navajo Sandstone aquifer needs to be replenished so far as
possible as the draft by wells from its stored water increases over the
coming years. But in developing artificial recharge, special care must be
taken to prevent pollution of the aquifers with the type of water used for
the artificial recharging. Calvin has emphasized in paragraphs 4 and 5 on
page 36 and paragraph 9, page 39, the need to protect aquifer recharge
areas."

Utah Geological and Mineral Survey

Comment - No reference is made of UGMS Special Studies 67 entitled,
‘Low-Temperature Geothermal Assessment of the Santa Clara and Virgin River
Valleys, Washington County, Utah' ... chemical analyses were made for 55
water samples from springs and wells in the basin. These samples were
collected and analyzed in 1986, and therefore, provide a more recent account
of water quality in the area."

Response - The groundwater study report was prepared in 1986 and
Special Studies 67 was not available to the author in time to be considered
in the report. The report is referenced for possible use in future related
studies.

Comment - "... Dr. Clyde does not discuss low temperature geothermal
resources of the basin. Although low temperature geothermal is an energy
resource, it is transported by water, and therefore, the UGMS thinks it
should be included to some extent, with discussion of water resources for
the area.” »

Response - Time and resources were not available to allow for
discussion of low temperature geothermal resources.

Comment - "Recommendation No. 1 should include the UGMS as a provider
of geological support to the task force. Furthermore, the USU Water Lab
should be considered as a member of the task force."

Response - Excellent suggestion.
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U.S. Geological Survey

Comment - "... more discussion would have been useful on the option of
managing the groundwater reservoir by drawing it down during dry years, and
allowing it to recover partly or completely during wet years; and by mining
groundwater. In most arid areas of the Nation such as this one, some degree
of groundwater mining eventually occurs, and all the pros and cons should be
addressed here."

Response - A detailed study would be required to address all the pros
and cons of groundwater mining and was beyond the scope of this study.

Comment - " ... it is good to point out that the Navajo Sandstone
Aquifer is vulnerable to pollution, because this certainly could be a
problem. However, much of the Navajo outcrop, ..., is in an area of 8-12
inches of precipitation, and probably does not receive natural recharge,
except from streams that cross the outcrop. ... we do not really know if
surface pollution on most of the outcrop would be transmitted down to the
water table. Probably more work needs to be done on this problem before
activities are prohibited over the outcrop area."

Response - The author agrees that more work needs to be done
concerning this problem (see recommendation #9). Regardless of the amount
of precipitation or natural recharge, access and use must still be carefully
evaluated and controlled in the outcrop zone and other areas because of the
potential for artificially inducing pollution into an important aquifer.

National Park Service

Comment - "... we are concerned that the study's conclusions and
recommendations could lead a reader to expect that groundwater development,
or loss reduction, could be achieved with iittle environmental
consequences., ... the concept of environmental assessment, which is
overlooked in the report, is important because protection of environmental
values may limit the extent to which groundwater development may occur.”

Response - Time and resources available for this study limited the
scope and allowed only brief mention of environmental values as such. Any
groundwater development would certainly have to give careful consideration
to all potential environmental impacts.

Comment - "The report, if it is to deal with water rights at ail,
should discuss the potential for conflict with the Federal Reserve Water
Rights of the three land management agencies administering federal lands
within the basin."

Response - Considerable more time and effort would be required to deal
with the water right issues related to groundwater development, as mentioned
on page 37. These need further definition in future studies but are beyond
the scope of this study.
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