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Ground Water in Utah’s Densely Populated Wasatch
Front Area— The Challenge and the Choices

By Don Price

Abstract

Utah’s Wasatch Front area comprises about 4,000 square
miles in the north-central part of the State. 1n 1980, the area
had a population of more than 1.1 million, or about 77
percent of Utah’s total population. It contains several large
cities, including Salt Lake City, Ogden, and Provo, and is
commonly called Utah’s urban corridor.

Most of the water supply for the Wasatch Front area
comes from streams that originate in the Wasatch Range
and nearby Uinta Mountains; however, ground water has
played an important role in the economic growth of the
area. The principal source of ground water is the unconsolidated
fill (sedimentary deposits) in the valleys of the Wasatch
Front area—northern Juab, Utah, Goshen, and Salt Lake
Valleys; the East Shore area (a valley area east of the Great
Salt Lake), and the Bear River Bay area. Maximum saturated
thickness of the fill in the principal ground-water reservoirs
in these valleys exceeds 6,000 feet, and the estimated vol-
ume of water that can be withdrawn from just the upper 100
feet of the saturated fill is about 8 million acre-feet. In most
places the water is fresh, containing less than 1,000 mitli-
grams per liter of dissolved solids; in much of the Bear River
Bay area and most of Goshen Valley (and locally in the other
valleys), the water is slightly to moderately saline, with
1,000 to 10,000 milligrams per liter of dissolved solids.

The principal ground-water reservoirs receive recharge
at an annual rate that is estimated to exceed 1 million
acre-feet—chiefly as seepage from consolidated rocks in
the adjacent mountains from canals, ditches, and irrigated
land, directly from precipitation, and from streams. Dis-
charge during 1980 (which was chiefly from springs, seep-
age to streams, evapotranspiration, and withdrawal by wells)
was estimated to be about 1.1 million acre-feet. Withdrawal
from wells, which began within a few years after the arrival
of the Mormon pioneers in the Salt Lake Valley in 1847, and
had increased to about 320,000 acre-feet during 1979. Addi-
tional withdrawals from wells may cause water levels to
decline, possibly leading to such problems as conflicts among
water-right owners, increased pumping costs, land subsidence,
and deterioration of ground-water quality. Some of these
problems cannot be avoided if the principal ground-water
reservoirs are to be fully used; however, management prac-
tices such as artificial ground-water recharge in intensively-
pumped areas may help to alleviate those problems.

SIGNIFICANCE

Ground Water in Perspective

During 1940-80 the Wasatch Front area of north-
central Utah experienced tremendous growth in popu-
lation and related business and industrial development.
The population more than tripled. (See figure 1.) Many
of the fields that once produced sugar beets, alfalfa,
and other irrigated crops have become sites of new
schools, shopping centers, and residential areas. Orchards
and groves of native scrub oak on the terraces (benches)
overlooking the Wasatch Front valleys have given
way to “view property’ housing developments. Even at
this writing, urbanization of this once predominantly
rural agricultural area continues, and it is expected
to continue into the 21st century.

Water needed to support the large influx of
people to the Wasatch Front area has come chiefly
from streams that originate in the Wasatch Range
and nearby Uinta Mountains. Ground water, however,
has and will continue to play an important role in
helping to meet the increasing water needs for public
supply, industry, and other uses. The area has a tre-
mendous supply of ground water—more than the con-
tents of Utah Lake and Great Salt Lake combined.
Competition for this ground water will increase as the
available surface-water supply becomes fully used.

Ground water has certain advantages over sur-
face water for some uses; this is especially true for
public supply where dependability and quality of the
supply are extremely important. Ground water is a
more dependable water source than surface water dur-
ing droughts—wells generally continue to produce
water after streams have ceased flowing. Ground water
generally is available where needed, whereas surface
water may have to be conveyed long distances from
the source to the area of use. Ground water is less
subject to contamination and pollution thanis surface
water—it is much more difficult to introduce contami-
nants (intentionally or accidentally) into a deep ground-
water source than into a stream or surface reservoir.

Significance 1
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Figure 1. Population growth in the Wasatch Front area,

1940-80.

The population of the area more than tripled between
1940 and 1980; by 1980 it exceeded 1.1 million, or was
about 77 percent of Utah's total population.

Ground water also may be a more dependable source
of water during periods of natural or man-caused disasters.
For example, local wells eliminate the need for long
aqueducts than can be ruptured by landslides or move-
ment along geologic faults.

Because of the large volume of available ground
water in the Wasatch Front area, and the advantages
that this resource may have over surface water, it
needs to be given more consideration in future water-
supply and management plans for the area. Large-
scale ground-water withdrawals in this densely populated
area, however, could create problems associated with
resulting declining ground-water levels— problems such
as conflicts among the many water-right owners, ground-
water quality deterioration, and land subsidence. Those
problems can be avoided or minimized, however, by
effective management based on sound knowledge of
ground-water conditions in the area.

The U.S. Geological Survey, under its cooperative
programs with the State of Utah, has been studying
the groundwater resources of the Wasatch Front area
since the early 1900’s. Much information has been
gained about the resource from those studies, the re-
sults of which are published in the reports listed on
pages 70-71. This report includes selected information
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gained during those studies; it is chiefly intended for
use by Wasatch Front area water planners, managers,
policy makers, and educators in their decision making
and education processes. Because some of these people
have nontechnical backgrounds in groundwater hydrology,
the information is presented in nontechnical language.
The illustrations, compiled chiefly for planning purposes,
are generalized and need to be viewed with discretion.
More detailed site-specific information can be obtained
from the referenced reports or the U.S. Geological
Survey, Salt Lake City, Utah.

THE WASATCH FRONT AREA

Utah’s Urban Corridor

The Wasatch Front of Utah has no distinct
formal boundaries. To some people, it is a narrow strip
of land along the western foot of the Wasatch Range.
To other people, it is a broad strip of land including
the entire Wasatch Range and adjacent valleys to the
west. To still others, it is a strip of land extending
completely across the middle of Utah from Arizona to
Idaho.

The Wasatch Front area as described in this
report is that part of north-central Utah in and adjacent
to the Wasatch Range that extends from the vicinity
of Nephi on the south to the vicinity of Brigham City
on the north. The eastern boundary of the area is
along the crest of the Wasatch Range; the western
boundary extends along the crests of the East Tintic
and Oquirrh Mountains, across Great Salt Lake, and
along the crest of the Promontory Mountains. The
location of the Wasatch Front area is shown in figure
2, and some general physical features of the area are
shown in figures 5, 6, 11, and 14. The 4,000-square-
mile area includes all Davis, Salt Lake, and Weber
Counties, most of Utah County, parts of Box Elder
and Juab Counties, and a small uninhabited part of
Sanpete County. In 1980, the area had a population of
about 1.1 million, of which more than 50 percent resided
in Salt Lake County (fig. 3). The principal population
centers in the area are Salt Lake City, West Valley

Figure 2 (facing page). Location of the Wasatch Front area.

The Wasatch Front area as described in this report includes
4,000 square miles in north-central Utah. It contains about
77 percent of Utah's population. Salt Lake City (photograph)
is the principal commercial center in the area. (Photograph
courtesy of Salt Lake Valley Convention and Visitors Bureau.)
























Mill, Big Cottonwood, Little Cottonwood, and Hobble
Creeks and American Fork. Several small perennial
streams also originate in the mountains that border
the Wasatch Front area on the west, including West
Canyon and Butterfield Creeks, which originate in the
Oquirrh Mountains. All the streams, including the
intermittent ones (those that flow only part of the
year), play a role in determining both the availability
and chemical quality of ground water in the Wasatch
Front area.

GEOLOGIC SETTING

The Vanished Inland Sea and the
Ever-Present Escarpment

The Wasatch Front area has had a complex
geologic history. The rocks that form the bulk of the
Wasatch Range between Salt Lake City and Ogden
(fig. 6) date all the way back to Precambrian time—
more than 600 million years ago. This is also true of
many of the rocks that form the walls of Big Cottonwood
Canyon, southeast of Salt Lake City. These Precambrian
rocks were subjected to tremendous heat and pressure
(metamorphism) during geologic time; and they consist
largely of schist, gneiss, and quartzite (metamorphic
rocks)—the kind of rocks that unless badly fractured,

absorb and transmit water very slowly.
In some parts of the Wasatch Range, the

Precambrian rocks lie beneath younger sedimentary
and igneous rocks. The sedimentary rocks (mostly 5
million to 500 million years old) consist chiefly of
shale, sandstone, conglomerate, limestone, and dolomite.
The shale, sandstone, and conglomerate (noncarbonate
rocks) are most widely exposed in the mountains east
of Salt. Lake City; the limestones and dolomites (carbonate
rocks) are widely exposed in the mountains east of
Provo and in all the mountain ranges along the western
boundary of the Wasatch Front area (fig. 6). Like the
Precambrian metamorphic rocks, the ability of the
sedimentary rocks to absorb and transmit water is
dependent largely on how much they are fractured; or,
in the case of carbonate rocks, how much the fractures
have been enlarged by solution.

The geologic history of the Wasatch Front area
includes several periods of igneous activity. The granite
walls in Little Cottonwood Canyon east of Sandy are
evidence of a large intrusion of magma (molten rock)
in that area more than 25 million years ago. Lava
flows and related igneous rocks, which are widely
exposed in the East Tintic and Traverse Mountains,
are evidence of volcanic activity that occurred throughout
the region several million years ago. Some of the lava
flows contain small cavities, formed by escaping gas
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when the rock was molten, through which water is
easily transmitted. For the most part, however, these
lava flows and the other igneous rocks depend largely
on fractures to absorb and transmit water.

One of the more interesting episodes in the geologic
history of the Wasatch Front area was the formation
of Lake Bonneville during the most recent ice age of
about 25,000 to 12,000 years ago. {See Gwynn, 1980,
p- 81.) This large inland sea once spread over more
than 19,700 square miles of western Utah and adjacent
parts of Idaho and Nevada (fig. 7). The level of the
lake rose and fell a number of times during its long
history. At one time it rose to an altitude of about
5,200 feet (about 1,000 feet higher than the present
level of Great Salt Lake) and spilled out of the Great
Basin into the Snake River basin in southern Idaho. It
then declined to an altitude of about 4,800 feet and
remained there for a long time while the volume of
water flowing into the lake was virtually balanced by
the volume lost by evaporation. During the last several
thousand years, however, the rate of evaporation from
the lake exceeded the rate of inflow, the lake level
progressively declined, and the once large body of
fresh water was eventually reduced to the body of
brine we know as Great Salt Lake.

Aside from Great Salt Lake, Lake Bonneville
left many reminders of its existence. It left a number
of terraces (like those shown in fig. 8) along the lower
slopes of the Wasatch Range and other mountain
ranges in the eastern Great Basin. It left numerous
shoreline features, including sandy and pebbly beaches,
spits, and bars. Of greater importance with regard to
ground water, it left large quantities of clay, silt, sand,
gravel, and boulders, which were transported into the
lake by the swollen ice-age streams. The coarser grained
deposits are important sources of water in the Wasatch
Front area, and the finer grained deposits influence
the occurrence and availability of the water.

The history of Lake Bonneville, this now vanished
inland sea, has been studied and documented by many
workers. One of the earliest and most complete
documentations is that of Gilbert (1890)—regarded
as a classic in the field of investigative geology.

Faulting and associated earthquake activity has
always played a major role in the geologic history of
the Wasatch Front area. As noted earlier in this report,
block faulting elevated the Wasatch Range and other
mountain ranges of the area. The rocks that form
those mountain blocks have been complexly faulted
and fractured during geologic time.

The Wasatch fault, along which the Wasatch
Range was elevated, passes completely through the
Wasatch Front area. It is an active fault, which together
with a number of associated other active faults is
collectively referred to as the Wasatch fault zone.















snowpack accumulates to depths of more than 100
inches, skiing is great, and there is average or greater
than average streamflow for irrigation, public supply,
wildlife, and other uses. During dry years, the mountain
snowpack may not accumulate to 100 inches; skiing is
not so great, and streamflow available for use may be
significantly less than average. During both wet and
dry years, however, the ground-water system is replenished
by seepage from the snowmelt and the streamflow it
sustains.

The Wasatch Front area receives relatively little
precipitation during the summer. The precipitation
received commonly results from localized convection-
type storms (thunderstorms) which move into the
area from the south. Those storms, although they
produce torrential rains, contribute little to the water
supply of the area because they are usually of small
areal extent and generally not more than an hour or so
in duration. They do, however, tend to decrease the
demand for water for irrigation and lawn watering.

SURFACE INFLOWS AND IMPORTS
They Also Affect Ground Water

Total annual inflow and import to the Wasatch
Front area is estimated to be about 2 million acre-feet,
with more than one-half coming from the Bear River
system. The Wasatch Front area could not have reached
its present (1982) level of economic growth without
this water. The importance of those inflows and imports
on the ground-water system are not quite as apparent,
but diversion and use of the water doubtless has
affected the availability and the chemical quality of
the ground water. These effects are due chiefly to
diversions of streamflow for irrigation, but also are
due locally to other activities, such as fluid-waste
disposal, based on use of surface water. The changes
are discussed in later sections of this report.

GROUND WATER

Where Geology Becomes An Important
Controlling Factor

Water occurs at some depth in virtually all the
rocks that underlie the Wasatch Front area. The sources
of this ground water, the rocks in which it occurs and
moves, and the means by which it is discharged from
the rocks are all part of the ground-water system.

Rocks that transmit water with relative ease have
relatively large permeability and may be referred to as
aquifers. Those rocks that restrict the flow of ground
water have relatively small permeability and may be
referred to as confining beds. They restrict the move-
ment of water from one aquifer to another. The various
types of aquifers, their relation to the confining beds,
and general features of the ground-water system in
the Wasatch Front area are shown diagrammatically
in figure 15.

Water in the groundwater system is continuously
affected by geologic conditions. The ease with which
the water can enter and seep through the rocks depends
greatly on the permeability of these rocks; the direction
in and depth to which the water seeps are affected by
the structural deformation and fracturing of the rocks;
and the chemical quality of the water is affected by
the mineral composition of the rocks. Geologic conditions
vary considerably throughout the Wasatch Front area;
consequently, ground-water occurrence, movement,
quality, and availability also vary considerably. Major
rock units exposed in the area are shown in figure 6
and the general water-bearing properties of those units
are summarized in the table on page 22.

WATER IN CONSOLIDATED ROCKS

It Is There, but Not Easy to Find,
or Withdraw by Wells

Consolidated rocks of Precambrian to Tertiary
age, which form the Wasatch Range and other mountain
ranges in the Wasatch Front area, yield water chiefly
through complex systems of fractures, joints, solution
cavities, fault zones, and vesicles. These water-bearing
zones, which are not present at all locations, are difficult
to find and delineate. In addition, drilling wells in
consolidated rocks commonly is difficult because the
rocks are hard and the terrain can be steep. Wells in
consolidated rocks also commonly have small yields,
and the depth to the saturated zone can be great. Con-
sequently, the consolidated rocks in the Wasatch Front
area are not considered to be favorable sources of water
for withdrawal from wells. As a unit, however, they
do absorb, store, and transmit large volumes of water.

The consolidated rocks receive water (recharge)
chiefly by seepage of rain and melting snow and by
seepage from some stream reaches (losing reaches) in
the mountains. The rocks discharge water naturally
through numerous mountain springs, by seepage to
some stream reaches (gaining reaches), by seepage to
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Rock unit?
(Number corresponds to
number in fig. 6)

Dominant rock type

General water-bearing properties

1. Unconsolidated
and partly con-
solidated basin
fill

2. Intrusive and
extrusive igneous
rocks

3. Clastic sedimen-
tary rocks

4. Carbonate
sedimentary

Clay, silt, sand, gravel,
and boulders; mostly
stratified but locally
intermixed

Mostly granitic rocks
east of Sandy; mostly
lava flows, tuffs, and
brecciasin other areas.

Mostly shale, siltstone,
sandstone, and con-
glomerate (cemented
gravel); includes
some quartzite.

Mostly limestone and
dolomite.

Clay, silt, and very fine sand transmit
water slowly; coarser-grained fill
transmits water readily and is the
principal source of ground water for
withdrawal from wells in the
Wasatch Front area.

Granitic rocks absorb and transmit
water slowly, as do most tuffs and
breccias; some vesicular lava flows
transmit water readily —especially
where jointed and fractured.

Shale and siltstone transmit water
slowly; sandstone and conglomerate
where fractured transmit water
readily.

Generally transmit water slowly; but
where fractured contain and transmit

rocks

5. Metamorphic

rocks and quartzite.

Mostly schist, gneiss,

large amounts of water, especially
where the fractures have been en-
larged by solution of the rock. The
source of most large springs in con-
solidated rock in the Wasatch Front
area.

Absorb and transmit water slowly,
except locally where shattered (espe-
cially the quartzite) by fracturing.

1The units are groupings of many geologic formations on the basis of their relative water-
bearing properties. The reader interested in more detailed geologic mapping of individual

formations is referred to Hintze (1980).

basin fill and fractured zones along the mountain
fronts, and by evapotranspiration. They also discharge
some water to mine workings and to wells in several
areas. Most of the wells that obtain water from the
consolidated rocks are used for domestic supply and
produce only a few gallons of water per minute. Some
of the springs that discharge from these rocks (especially
carbonate rocks), however, produce several hundred
to more than 1,000 gallons per minute.

WATER IN BASIN FILL
The Principal GroundWater Reservoirs

Unconsolidated and partly consolidated basin
fill (chiefly alluvial, glacial, and lake deposits) in the
Wasatch Front valleys contains most of the water
available for withdrawal from wells. This fill, of Tertiary
and Quaternary age, consists chiefly of interbedded
clay, silt, sand, and gravel and local intermixes of
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those materials and boulders. Most of the fill was
derived from adjacent mountains as those mountains
were being elevated by block faulting. The coarser
materials are predominant near the mountains (as
shown in fig. 15), whereas the finer materials are
predominant in the lower valley areas (including the
area beneath Great Salt Lake). Maximum thickness
of the fill exceeds 6,000 feet; and in parts of the lower
valley areas, the fill is saturated to the land surface.
Where the fill is saturated, the intergranular spaces
are completely filled with water (fig. 15). The water is
more uniformly distributed; thus it is easier to find,
evaluate, develop, and manage than is the water in the
consolidated rocks.

Although the fill consists of both Tertiary and
Quaternary deposits, the deposits of Quaternary age,
being more loosely packed and less cemented, contain
more intergranular space. Therefore, these deposits
generally are more permeable and transmit water more
readily than do the deposits of Tertiary age. Saturated
deposits of Quaternary Age are more than 200 feet






water will rise in a well that is completed in a confined
aquifer is the artesian head or the potentiometric
surface of the confined water.

At several places in the Wasatch Front area,
especially near the mountains, saturated discontinuous
strata of sand and gravel lie above the water table.
These strata are referred to as perched aquifers, and
the water they contain is referred to as perched ground
water. Similarly, shallow unconfined ground water,
derived chiefly from deeper artesian aquifers (as upward
leakage through confining beds), and irrigation, occurs
in the lowermost parts of the valleys. Although these
sources of ground water are important to the ground-
water system as a whole, they generally are not considered
as adequate or favorable (from the standpoint of chemical
quality) sources for large-scale withdrawal from wells.
Most of the information given here is for the deeper
unconfined and confined ground water.

In this report, the saturated fill {(excluding the
local perched water) in a given valley is referred to as
the principal ground-water reservoir. Five such reservoirs
are in the Wasatch Front area, and although hydrologically
interconnected to some degree, they are considered to
be separate units. They are the ground-water reservoirs
in northern Juab Valley, Utah and Goshen Valleys,
Salt Lake Valley, the Bear River Bay area, and the
East Shore area (the valley area east of Great Salt
Lake). Approximate boundaries of these reservoirs
are shown in figure 16. All but the ground-water reservoir
in the Bear River Bay area lie wholly within the Wasatch
Front area. The groundwater reservoir in the Bear
River Bay area is part of a larger ground-water reservoir
(the lower Bear River valley) which extends northward
into Idaho. (See Bjorklund and McGreevy, 1974.)

One of the most important properties of the
principal ground-water reservoirs is the variation of
transmissivity? of the basin fill that forms the reser-
voirs. Yields of wells depend on the transmissivity of
the basin fill in which the wells are completed—in
general, the greater the transmissivity, the more water

2Transmissivity is the rate at which water is transmitted through
a unit width of an aquifer under a unit hydraulic gradient. It is
a measure of the volume of water the fill can transmit, and is a
function of the thickness and permeability of the fill. The units
for transmissivity are cubic feet per day per foot, which reduces
to feet squared per day.

the wells can yield. Transmissivity of the principal
ground-water reservoirs varies considerably from place
to place, but it generally is greatest near the moun-
tains where the valley fill is coarsest. Areas in which
the transmissivity of the valley fill of the principal
ground-water reservoirs generally exceeds 10,000 feet
squared per day (locally 50,000 feet squared per day)
are shown in figures 17-21. Within those areas, yields
of properly constructed large-diameter wells can ex-
ceed 1,000 gallons per minute.

GROUND-WATER STORAGE
The Time-Limited Ground-Water Supply

The principal ground-water reservoir in each valley
contains large quantities of water in storage. Some of
the stored water cannot be withdrawn by wells because
it is held in place by forces and processes such as the
surface tension of the water and adsorption of the
water on the grains that comprise the basin fill. Some
of the water is not available because of economic
reasons. For example, the water may be too deep to
pump or too salty to demineralize under prevailing
economic conditions. Nevertheless, the volume of water
that can be economically recovered under present
(1982) technological and economic conditions is still
large. An estimated 8.0 million acre-feet of water is
available from just the upper 100 feet of saturated fill3
of the principal ground-water reservoirs in the Wasatch
Front area. This is nine times the content of Utah
Lake, but it is only a fraction of the total water content
of the principal groundwater reservoirs in the Wasatch
Front area. For example, the total water content of
the complete saturated section of fill in the Salt Lake
Valley alone is 60 million acre-feet (Hely and others,
1971, p. 133). This is nearly four times the combined
content of Utah Lake and Great Salt Lake. Estimated

3Estimates of recoverable ground water in storage in the valley
fill in Utah commonly are made for only the upper 100 feet of
saturated fill. Most of the valleys contain at least 100 feet of
saturated fill, and in most valleys it is economically feasible to
lower water levels at least 100 feet. In addition, data for storage
properties of aquifers are best known in relation to water-level
declines of 100 feet or less.

Figure 16. (facing page)

Locations of the principal ground-water reservoirs in the Wasatch Front area.

These reservoirs consist of mostly saturated, unconsolidated basin fill. They function much the same as surface-water
reservoirs in that they have a finite storage capacity and in that the storage changes in response to inflow (ground-water
recharge) and outflow (ground-water discharge). (Map from Herbert and others, 1981, fig. 1.)
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Surface Water

Advantages

1. Can support multiple use, including flood control, recreation,
and hydroelectric-power generation.

2. Can generally provide larger withdrawal rates than a single
source (well or spring).

3. Can conserve peak stream discharges which might otherwise
by wasted.

4. Water generally distributed by gravity, thus conserving
energy.

5. Can provide uniform, more dependable flows in downstream
reaches.

6. Can provide sediment trap, thus improving quality of flow
in downstream reaches.

7. Pollution or contamination relatively easy to detect and
remove.

Disadvantages

1. Can result in relatively large undesirable environmental im-
pacts, such as inundation of usable land.

2. Cost per unit volume of water is relatively large.

3. Evaporative water losses are relatively large.

4. Dams and water-distribution systems are subject to damage
during natural or man-caused disasters.

5. Water is easily contaminated or polluted. both intentionally
or accidentally.

6. Storage capacities are relatively small and in some cases
carryover storage is inadequate during drought.

7. May result in complex and costly legal problems associated
with water rights and landownership.

8. Surface reservoirs may have a short duration due to siltation.

Ground Water

Advantages

1. The water generally is where needed; cost and environment
impact are relatively small.

2. No dams or long distribution systems to be damaged by
natural or man-caused disaster

3. No large open bodies of water, thus little evaporation loss
and relatively little chance for intentional or accidental con-
tamination or pollution.

4. The storage capacity is relatively large, thus providing carry-
over during prolonged drought.

5. Multiple well (and spring) systems assure continuous supply
even when part of the system is disrupted.

6. Wells can be drilled or replaced relatively fast and at rela-
tively small cost.

7. Wells can be placed so as to intercept some nonbeneficial
discharge of ground water. such as evapotranspirtion by phrea-
tophytes or flow to saline lakes.

Disadvantages

1. Supply from a single source (well or spring is relatively
small).

2. Quality of the water is not everywhere suitable for the
intended use.

3. Energy is generally required to lift and distribute the water.
4. Management experience with large-scale well fields is rela-
tively slight and data needed for optimum design and operation
may be inadequate.

5. Because of the numerous wells in the Wasatch Front area,
the construction of new large-scale well fields may result in
costly water-right conflicts.

6. Pollution or contamination of aquifers are difficult or costly
to detect and commonly are long lasting and difficult and
costly to alleviate.

7. Water-level declines can cause deterioration of ground-water
quality, land subsidence, and interference with other water use.

Some of the benefits of both surface- and ground-
water use might be realized and the disadvantages
overcome or offset if both were used conjunctively.
For example, a properly designed ground-water system,
consisting of strategically placed wells and storage
reservoirs, might be used to supplement surface-water
supplies during droughts. The ground-water system
also could provide an emergency water source if the
surface-water supply were contaminated or disrupted
by a natural or man-caused disaster. Some of the wells
in the system might include existing public supply,
industrial, and irrigation wells; some also might be
equipped with standby diesel-powered as well as electric-
powered pumps.

Large-scale pumping from wells in any of the
principal ground-water reservoirs in the Wasatch Front
area would be expected to cause water-level declines.
However, some of the problems associated with water-
level declines could be alleviated by using streamflow
as a source of artificial recharge. The recharge could
be accomplished by surface spreading or subsurface
injection as shown in figure 46. The peak snowmelt
and stream discharges that generally flow into Great
Salt Lake unused, or other unused surface flow, could
be diverted to artificial recharge basins. This is especially
true in the eastern part of the Salt Lake Valley and the
East Shore area where ground-water levels have declined
and where unused water is available in nearby streams.
Recharge basins could be constructed in the permeable,
gravelly terraces at the margins of the valleys, and
with proper design and landscaping those basins could
enhance the environment of the local area. Extensive
successful experiments for recharge by water spreading
have been made in the Wasatch Front area. These
were done in 1936 using water from Parleys and Mill
Creeks in the Salt Lake Valley (Lazenby, 1938); in
1938-47 using water from Centerville and Barton Creeks
in the East Shore area (Thomas and Nelson, 1948, p.
200-205); and in 1953-55 using water from the Weber
Riverin the East Shore area { Feth and others, 1966, p.
44-47).

If the artificial recharge by subsurface injection
were preferred, it might be possible to use as the
injection wells the same production wells that cause
water levels to decline. This could be done during
nonpumping periods (which generally are during peak-
runoff periods, when recharge water is most likely to
be available). Price and others (1965) describe several
examples of both surface spreading and subsurface
injection in the Pacific Northwest, some of the problems
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