
































Ground water occurs inthe Jordan Valley under artesian
(confined) and water-table (unconfined) conditions. The
confined water is mostly in the lower parts of the valley,
and it constitutes the bulk of the ground-water resource.
Much of the recharge area for the artesian basin is along
the benchlands on the side of the valley, and here the
ground water is unconfined.

Recharge to the ground-water reservoir in the Jordan
Valley comes from at least seven sources: (1) seepage

from irrigated lands, (2) seepage directly from precipi-

tation, (3) seepage from creek channels, (4) subsurface
bedrock springs, (5) underflow from mountain canyons,
(6) underflow from Utah Valley through the Jordan Narrows,
and (7) seepage from irrigation canals.

The varied deposits in the Jordan Valley have in part
caused different methods of well construction to be used
in differentareas. Dug wells have been constructed prin-
cipally on the benchlands where they tap perched water
bodies and supply water mostly for domestic use. Jetted
wells of small diameter (less than 6 inches) penetrate the
finer-grained materials in the valley lowlands. Many of
the jetted wells flow, and most of the water is used for
domestic purposes. About7,700 jetted wells were in use
in the Jordan Valley in 1958, Most large-diameter (6 to
24 inches) wells aredrilled by the cable-tool method, and
records were obtained for 186 wells of this type in the val-
ley in 1958, The water fromthese wells is used for muni~
cipal,industrial,irrigation,and air-conditioning purposes.

The visible discharge of ground water in the Jordan
Valleyin 1957 was about 270,000 acre-feet. About 55,000
acre-feet was discharged from large-diameter wells and
about 35, 000 acre-feet from small-diameterand dug wells.
Discharge in the Northwest Lake Plain district, largely
for industrial use, accounted for almost half of the total
discharge from wells. Springs and seeps that flow into
the Jordan River and its tributaries discharged about
180,000 acre-feet, and othersprings and seeps discharge
about 3,000 acre-feet. The amount of ground water dis-
charged by evapotranspiration and underflow to the Great
Salt Lake was not determined.

The quantity of ground water in storage in the Jcrdan
Valley was calculated on the basis of estimates of specific
yield obtained from the study of drilling samples from 42
wells, Itis estimated that 600,000 acre-feet of water is
stored in the upper 100 feet of saturated permeable sedi~
ments in those areas of the East Bench, East Lake Plain,
Cottonwoods, and West Slopedistricts in which the ground
water is under water-table conditions. No estimate was
made for the amount of water in storage in the Southeast
districtbecause of insufficient data and in the Northwest
Lake Plaindistrict because the ground water in all of this
district is essentially under artesian conditions.

The quality of ground water in the East Bench and East
LakePlain districts is satisfactory for most uses, butthe
water is hard. Ground water in the Cottonwoods district
contains less dissolved solids than does ground water in
other areas of the valley. Some water in the Southeast
district is highly mineralized. Ground water in the West
Slope district is satisfactory for most uses, although the
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concentration of dissolved minerals is increased by seep-
age of industrial waste water and in areas where fields
are irrigated by water diverted from the Jordan River, The
Northwest Lake Plain district is divided into five areas on
the basis of differences in chemical quality of the ground
water. One of these areas coincides with the Mid~-Jordan
subdistrict, but the other areas do not coincide with the
other ground-water subdistricts. Water in the Mid-Jordan
subdistrict is usable for most purposes; but in the other
areas of the Northwest Lake Plain district the content of
dissolved minerals in the ground water is such that the
water can be used only for selected purposes.

The temperature of ground water in the Jordan Valley
is mostly between 52° and 60°F. Ground water in large
areas in the Southeast district and the Northwest Lake
Plain district has temperatures that exceed 60°F., and in
smaller areas in both districts the temperatures exceed
700F. The areas of warmer water are associated with
faults, principally along the Wasatch Front, the north end
of the Oquirrh Mountains, and the north slope of the Tra-
verse Mountains, but also along the Jordan Valley fault
zone that forms the west side of the Jordan Valley graben
near the center of the valley.

INTRODUCTION
Location and Hydrologic Setting of the Area

The Jordan Valley occupies about 400 square miles in
the central partof Salt Lake County, in north-central Utah
(fig. 1). Salt Lake City, the capital and largest city of
Utah, lies in the northeast part of the Jordan Valley.

The Jordan Valley is in the Basin and Range physio-
graphic province, adjacent to the boundary that separates
this province from the Rocky Mountain province on the east.
The valley is bounded on the east by the Wasatch Range,
on the south by the Traverse Mountains, on the west by
the Oquirrh Mountains, and on the north by the Great Salt
Lake and a low east-west salient of the Wasatch Range.
The boundaries of the area investigated are shown in figures
1 and 11.

The Jordan Valley, which is a structural graben, re-
ceives water from the Jordan River and the high mountains
that border most of the valley. The Jordan River drains
Utah Lake, whichis in Utah Valley, south of the Traverse
Mountains. UtahLake, inturn, receives water principally
during periods of snowmelt from major streams that drain
the Uinta Mountains and the Wasatch Range east of Utah
Valley. Much of the water from the bordering mountains
enters the Jordan Valley during periods of snowmelt as sur-
face water. The streams flow across deposits of coarse
unconsolidated material at the edges of the valley, how-
ever, and some of the melt water sinks into the ground.
This waterrecharges the vastground-water basin thatcon-
sists of unconsolidated deposits of gravel, sand, silt, and
clay underlying most of the valley.

The Jordan Valley ground-water basin has been divided
into six districts: East Lake Plain, East Bench, Cotton-
woods, Southeast, West Slope, and Northwest Lake Plain.



The division was made on the basis of geology, the water-
bearing properties of the deposits, and the quality of the
ground water. These districts, and the subdistricts into
which some districts are further divided, are shown in
figures 1 and 11, and they are discussed in detail in the
section on ground water.

Purpose and Scope of the Investigation

The principal supplies of water for Salt Lake City and
other communities and rural areas of the Jordan Valley
come from surface-water sources; but as the population
of the valley has grown, more and more water users have
sought new or supplemental supplies of water from the
ground. In order to provide for the orderly development
of the ground-water reservoir of the valley, the Utah State
Engineerin 1956 initiated a cooperative investigation with
theU. S. Geological Survey which had for its objectives:
(1) division of the Jordan Valley ground-water basin into
hydrologic units on which the administration and develop-
ment of ground water could be based, (2) evaluation of the
potential development of the hydrologic units, and (3) de-
termination of the status of ground-water development at
the time of the study.

I. W. Marine and Don Price completed the fieldwork
for the investigation in December 1958 and the laboratory
work in May 1959. G. F. Harmon assisted in the field
during the summers of 1956 and 1957. H. D. Goode con-
tributed numerous ideas and valuable assistance during
the preparation of the manuscript.

Methods of Study

The project began with the collection of basic data,
including records of wells and springs, streamflow re-
cords, geologic data, and water samples for chemical
analyses. In addition, water levels were measured peri-
odicallyin 170 wells and 3 wells were equipped with auto-
matic water-level recording gages. These data were
integrated with similar data obtained during previous in-
vestigations. Much of the basic data (including records
for 565 wells and springs, chemical analyses for 56 sur-
face sources, chemical analyses for 296 wells and springs,
and logs for 64 wells were released as a separate report
(Marine and Price, 1963) and are not included as such in
this report.

Much of the effort of the investigation was directed
toward the discovery and the delimitation of aquifers. The
methods used involved geologic, hydraulic, and chemical
studies. The geologic studies included the use of: (1)
peg models, (2) cross sections, (3) gravel-percentage
maps, (4) mechanical analysis of drilling samples, (5)
analysis of the source of sediments present in the valley
fill, and (6) qualitative evaluation of drillers’' logs., The
hydraulic studies included the use of: (1) graphs of the
depths of small-diameter wells, (2) graphs of the relation
of water pressure to well depth, (3) changes in piezo-
metric surface, (4) deep well current-meter investigations,
(S) well-interference tests, and (6) a specific-capacity
map. The chemical studies included: (1) evaluation of
analyses of water, (2) evaluation of influence of geologic
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processes and conditions on water quality, and (3) evalua-
tion of influence of water use and development on water

quality.

The division of the valley into ground-water districts
and sub~-districts was based primarily on the evaluation of
drillers' logs and on the specific capacities of wells and
secondarily on chemical quality of water and gravel-per-
centage studies. The analysis of drilling samples, the
determination of the source of sediments present in the
valley fill, the depths of small-diameter wells, the rela-
tion of water level to well depth, and current-meter in-
vestigations in wells were helpful in understanding ground-
water conditions in the Jordan Valley.

The yields of small-diameter wells were obtained from
records of the Utah State Engineer and the yields of large-
diameter wells were measured, abstracted from well owners'
records, or estimated from personal interviews with well
owners and others.

Previous Investigations

The first investigation of ground water in the Jordan
Valley was completed by G. B. Richardson of the U. S.
GeologicalSurvey in 1906. The report (Richardson, 1906)
includes information concerning geology, ground-water
conditions, and wells, and it contains maps showing the
depth to ground water and the area of flowing wells, A
second investigation was made from 1931 to 1935, and the
report (Taylor and Leggette, 1949) includes many well re-
cords and discussions of the occurrence of ground water,
recharge and discharge conditions, chemical quality of
water, and the fluctuations of waterlevels. Lofgren (1952)
discussed the status of ground-water development in the
Jordan Valley as of '1951; M. E. Hunt (written communica-
tion, 1956) described political and technical aspects of the
utilization of ground water in Utah using Jordan Valley as
an example; and Jerry Tuttle (written communication, 1957)
reported on the history of development of ground water in
Jordan Valley, Water-level measurements for selected ob-
servation wells in the Jordan Valley have been published
since 1935 by the U. S. Geological Survey in its Water-
Supply Paper series.

Reports have been prepared on the geology of the three
mountain ranges bordering the Jordan Valley. Granger and
others (1952) reported on the WasatchRange; R. E. Marsell
(written communication, 1932) and Pitcher (1957) reported
on the Traverse Mountains; and Gilluly (1932), Slentz
(1955), and Cook (1961) reported onthe Oquirrh Mountains
and foothills., The unconsolidated deposits in the Jordan
Valley are discussed in reports by Lofgren (written com-
munication, 1947), Jones and Marsell (1955), and Eardley
and others (1957).

Great Salt Lake, into which the Jordan Valley drains,
has in itself been the subject of numerous investigations
whichdatebackto 1833. Woolleyand Marsell (1946) have
prepared a selective bibliography of the most significant
reports. Peck (1954) made a hydrometeorological study of
the lake. Fluctuations of the lake stage are published
annually by the U. S. Geological Survey in its report on
surface-water records of Utah.

































it incised its channel, but the southern part is well ex-
posed between the Provoand Stansburylevels. The land-
scape in front of the two Cottonwood Creeks is builtup by
massive delta deposits.

Most streams in the Jordan Valley flow indeeply incised
channels and many of them have terraces in their upper
courses which indicate several cycles of erosion. The
incised channels in the JordanValley are shown in figure
3. Some of the larger streams have developed flood plains
within the incised channels. On the flood plain of the
Jordan River, which extends the entire length of the val-
ley, are ox-bow lakes, meander scars, thick flood-plain
deposits, and other features typical of flood plains.

Mud-rock flow deposits consist of poorly sorted mix-
tures of material that range in size from clay tolarge boul-
ders. Like alluvial fans, mud -rock flow deposits are fan
shaped and form at the mouths of canyons or where stream
channels widen greatly; unlike alluvial fans, mud-rock flow
deposits are unsorted. They may be slightly graded ver~
tically, however, with the coarser material at the bottom.
Mud-rock flows generally result from cloudburst-type
rains, and they have probably occurred since the Jordan
Valley was formed in middle Tertiary time. Numerous mud-
rock flows have occurred along the front of the Wasatch
Range in historic time.

Stream Deposits and Erosion Features

Among the oldest features in the valley landscape are
the alluvial fans and mud-rock flows on which the pedi-
ment surfaces east of the Oquirrh Mountains were carved
by later erosion. Slentz (1955, p. 34) has indicated that
most of the pediment "was sculptured on a series of co-
alescing alluvial fans (Harkers Fanglomerate) but, no trace
of the forms of the old fans can be seen today." His de-
scription of the Harkers as poorly sorted and with torren-
tial bedding and cut-and-fill structure is convincing evi-
dence that the unit was built up by streams and probably
by mud flows. Slentz (1955, p. 35) recognized traces of
three episodes of pedimentation above the Bonneville
shoreline east of the Oquirrh Mountains. The pediments
in this area are developed on rocks of the Salt Lake For-
mation of Tertiary age. .In pre-Lake Bonneville time the
pediments extended below the Bonneville shoreline for a
considerable distance, perhaps to the Granger fault scarp
(fig. 3). Although they account for the even, gentle slope
of the west side of the Jordan Valley, the pediments have
been modified by wave-cut cliffs, spits, and beach depos-
its of Lake Bonneville and have been deeply dissected by
post-Lake Bonneville streams,

Other pediments in the Jordan Valley are: (1) Between
the Bonneville Golf Course fault scarp and the Wasatch
Range. This pediment surface is cut on rocks of Meso-
zoic age which are at most only a few feet, and at many
places only a few inches, below the surface. (2) On the
west side of City Creek near its mouth (Eardley and others,
1957, p. 1158), This pediment is developed on rocks of
the Wasatch Formation of Tertiary age. (3) On the north
flank of the East Traverse Mountains ( Eardley and
others, 1957, p. 1159). This pediment remnant is devel-
oped principally on rocks of the Oquirrh Formation of Per-
main and Pennsylvanian age. It is nicked by several
wave-cut cliffs, and it is covered partly by beach deposits.
Both the pediment and the beach deposits are being dis-
sected by modern gullies.
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Most of the alluvial fans that retain their distinctive
fan shape at present were formed by stream action after
Lake Bonneville time. A few fans along the north face of
the West Traverse Mountains, however, are of pre-Lake
Bonneville age because they are cut by Lake Bonneville
wave-cut cliffs. The post-Lake Bonneville fans are broad
with gentle slopes, indicating that theyare thindeposits.
Downtown Salt Lake City is located on such a gently
sloping fan built by City Creek. Another post-Lake Bon-
neville fan in front of a small canyon on the Salt Lake
salient was pictured by Gilbert (1890, p. 348) in his work
on Lake Bonneville; but this fan has nowbeen removed by
gravel operations in the area.

Wind Deposits and Erosion Features

Recent thin windblown deposits that are a few inches
to a few feet thick cover alarge part of the Jordan Valley,
but prominent dunes and recognizable blowouts are gen-
erally restricted to areas near the large Provo spits (fig. 3).
Blowouts and small mounds of windblown sand which have
no predominant lineation mark the surface of small spits
between the Evaporating Ponds spit and the Jordan River.
Below and west of the Draper spit are similar wind depo-
sits. Prominent dunes north of Dry Creek channel and
north of Little Cottonwood Creek are elongate in a north-
south direction.

Glacial Deposits

Some of the material that fills the Jordan Valley was
originally eroded from the Wasatch Range by glaciers.
Little of the material that was plucked from the moun-
tains by the ice, however, was deposited in the valley
directly by the glaciers. Before deposition, the material
was sorted and redistributed by melt-water streams or by
lakeshore currents. Glaciers inLittle Cottonwood Canyon
and Bells Canyon flowed directly into the valley, however,
leaving a terminal moraine and several lateral moraines
at the mouths of the canyons.

Fault Scarps

Recent or late Pleistocene faulting has modified the
landscape at several places in the Jordan Valley. Although
movement on these faults has not beennoted in historical
time, the presence of scarps in unconsolidated alluvium
indicates recent movement. A series of scarps on the
east side of the valley face toward the west, and several
on the west side of the valley face toward the east (fig.
3). These scarps and the faulting that produced them are
discussed ingreater detail in the section on "Structure."

GEOLOGY

Geology of the Mountains
Bordering Jordan Valley

The JordanValley lies at the eastern edge of the Basin
and Range physiographic province, bounded on the east by
the Wasatch Range, a part of the Rocky Mountains, and
on the southand west by the Traverse and Oquirrh Moun-
tains, which are in the Basin and Range province. The
rocks in the Wasatch Range include thick sequences of
sedimentary rocks of Precambrian, Paleozoic, Mesozoic,
and Cenozoicage intruded by granitic rocks of Late Creta-
ceous or early Tertiary age. The Traverse Mountains



consist principally of rocks of the Oquirrh Formation of
Pennsylvanian and Permian age and of sedimentary and
volcanic rocks of Tertiary age. The part of the Oquirrh
Mountains that borders the Jordan Valley is composed of
Paleozoic rocks, principally of the Oquirrh Formation but
including Mississippian rocks, and sedimentary, intru-
sive, and extrusive rocks of Tertiary age. The pre~Qua~-
ternary rocks of the Wasatch Range are described in table
1 and those of the Traverse and Oquirrh Mountains are de-
scribed in table 2.

The major structure of the Wasatch Range east of the
Jordan Valley is a large east-trending syncline, the axis
of whichis nearParleys Canyon. North and south of Par-
leys Canyon the rocks become progressively older until
Precambrian rocks are reached north of the Salt Lake sa-
lient and near Big Cottonwood Canyon. A minor syncline
and anticline between Parleys and Emigration Canyons
and several thrust and normal faults complicate the struc-
ture. In the Little Cottonwood Canyon area granodiorite
of Late Cretaceous or early Tertiary age intrudes the south
flank of the major syncline, and parts of the north flank
on the Salt Lake salient are covered by conglomerates of
early Tertiary age.

The Oquirrh and Traverse Mountains that border the
Jordan Valley consist principally of the Oquirrh Formation
of Permian and Pennsylvanian age in the higher areas and
volcanic and sedimentary rocks of the SaltLake Formation
in the foothills. In the Oquirrh Mountains, igneous rocks
of Tertiary age have intruded the Oquirrh Formation. These
intrusives and adjacent sedimentary rocks are the host
rocks for the copper, molybdenum, gold, lead, and zinc
ores of the Bingham mining district. In the Oquirrh and
Traverse Mountains, the Oquirrh Formationis much thick~-
er than formations of similar age in the Wasatch Range.
This has lead to the postulation that the area was over-
ridden from the west by a major thrust that carried east~
ward part of the thick Oquirrh Formation of the Oquirrh
Mountains, Volcanics and semiconsolidated rocks of the
Salt Lake Formation crop out in large areas above 5,200
feetand ata few places below 5,200 feet (fig. 11). These
rocks are often penetrated by wells on the west side of
the'Iordan Valley.

Geology of the Valley
Surface geology

The rocks at the surface in the Jordan Valley consist
principally of unconsolidated deposits of boulders, gra-
vel, sand, silt, clay, and mixtures of these which were
laid down by streams, lakes, or the wind in Quaternary
time. In addition, there are extensive outcrops of semi-
consolidated and consolidated rocks of Tertiary age and
small isolated outcrops of consolidated rocks of Mesozoic
and Paleozoic age. The pre-Quaternary rocks of the valley
are described in tables 1 and 2, and their areas of out-
crop are shown in figure 11,

Pre-Quaternary rocks crop out principally in areas
where pediments extend from the mountains into the val-
ley, and the rocks that form the pediments are similar to
the rocks exposed in the nearby mountains. The most
prominent outcrops of pre-Quaternary rocks in the valley
include the Wasatch Formation in the City Creek Fan and
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North Bench subdistricts; Mesozoic rocks in the East Bench
subdistrict, south of Emigration Creek; Paleozoic rocks in
the Southeast district; volcanic rocks of Tertiary age in
the South Fan subdistrict along the north slope of the wes~
tern Traverse Mountains; and sedimentary and volcanic
rocks of the Salt Lake Formation in the West Slope dis-
trict along the eastern slope of the Oquirrh Mountains.
(fig. 11).

The Quaternary rocks of the Jordan Valley are uncon-
solidated and semiconsolidated deposits of Lake Bonne-
ville alluvial fans, mudflows, sparse sand dunes, and
glacial deposits. The relief of this partly filled valley
from its present floor to slightly above the highest shore-
line of Lake Bonneville(approximately 5,200 feet above sea
level) is about 1,000 feet. The type of material that was
deposited in any locality was determined to some degree
by the nearness of the locality to a canyon mouth, the
mountain front, or a valley stream channel. Thus, no
stratigraphic sequence is applicable to the valley as a
whole. Some of the areas that were inundated by Lake
Bonneville received deposits from the lake, other areas
were eroded by lake currents; some areas that received
Lake Bonneville deposits were later subjected to exten-
sive stream erosion which removed the lake deposits,
other areas were covered by post-lake stream deposits.
The stratigraphy of the deposits in the Jordan Valley is
similar to the stratigraphy described by Hunt in northern
Utah Valley (Hunt, Vames, and Thomas, 1953). Hunt's
stratigraphic column was modified for the Jordan Valley by
Jones and Marsell (1955, p. 91), and table 3 is modified
from their work.

Subsurface geology

Extensive study of drillers' logs and well cuttings pro-
vided information about the geologic characteristics that
define the ground-water districts, about the distribution
of gravel, and about the source of sediments that comprise
the valley fill. The stratigraphy developed for the surface
deposits is difficult todistinguish in the subsurface, and
no stratigraphic or water-bearing zones could be correlated
throughout the entire valley such as was done in northern
Utah Valley (Thomas, 1953, p. 83-87). The subsurface
deposits in the Jordan Valley are divided into several geo-
logic divisions which differ in tectonic or depositional
histories. These divisions of the valley are the ground-
water districts and subdistricts as outlined in this report.
Within some of the districts it has been possible to cor-
relate zones of water-bearing sediments over a significant
area.

The distribution of gravel-bearing 1ntervalsl/ in the
Jordan Valley is shown in figure 12, which was prepared
from information obtained from drillers' logs of about 150
wells drilled by the cable-tool method. The percentages
indicated in figure 12 represent the ratio of the intervais
in which gravel was reported by the driller to the total
depth of the well. No attempt was made to determine how
much gravel was present in any gravel-bearing interval,
however, and figure 12 gives only a qualitative indication
of thedifferences in gravel content of the sediments in the
various parts of the valley. The strata in the areas of

1/ The term gravel, as applied in figure 12, includes all
rock particles that exceed 2 millimeters in diameter.









higher percentages of gravel-bearing intervals in general
will yield water to wells more readily than the strata in
areas with lower percentages of gravel-bearing intervals.

An appreciable number of wells have more than 50 per-
cent of gravel-bearing intervals in the East Bench district,
the City Creek Fan subdistrict, the Cottonwoods district,
and the South Fan subdistrict. No wells in the main part
of the Northwest Lake Plain district or in the main part of
the East Lake Plain district have 50 percent of gravel-
bearing intervals, and most wells in those districts have
less than 25 percent of gravel-bearing intervals. Most
wells in the Southeast district and in the South Margin
and North Oquirrh subdistricts have between 25 and 50
percent of gravel-bearing intervals.

Studies were made to determine the source of the de-
tritus that makes up the valley fill by relating well cuttings
from many drilled wells to the geologic formations in the
adjacent mountains. In general, the results of this study
indicated that the sediments in the East Bench district
came from the adjacent WasatchRange to the east., Most
sediments in the East Lake Plain subdistrict have probably
been redeposited from erosion of material in the East Bench
district, although much of the sediment in the southern

part of the East Lake Plain subdistrict is derived from the

the drainage basins of the Cottonwood Creeks. The sub-
surface sediment in the Cottonwoods district was derived
exclusively from the drainage basins of the two Cotton-
wood Creeks. Although sediments from both drainage
basins can be found throughout the district, the coarser
materials usually consist of material from the Big Cotton-
wood Creek basin, Sediments in the Southeast district
are derived principally from slopewash from the Wasatch
front and from the Cottonwood Creeks drainage basins.
Near the southern part of the district, however, the sedi~
ments are derived from the Traverse Mountains.
the sediments in the West Slopedistrict are derived from
the Oquirrh Mountains. Most of the sediments in the Mid-
Jordan subdistrict are derived from the drainage basins
of the two Cottonwood Creeks, with material from the
Little Cottonwood Creek basin predominant. The sedi-
ments in the Northwest Lake Plain subdistrict are of a
granitic composition, and they have either been derived
from the Little Cottonwood Creek basin or from the Wa-
satch Range north of the Jordan Valley. The detritus in
the South Margin and North Oquirrh subdistricts is derived
from the Oquirrh Mountains,

Structure

The Jordan Valley is a graben, and the surrounding
mountains have been uplifted relative to the valley.
According to Cook and Berg (1961, p. 79-81 and pl. 13),
the boundary between the valley and the Wasatch Range
to the east and Traverse Mountains to the south, in many
places, is marked by a fault zone. The southern part of
the boundary between the valley and the Oquirrh Mountains
to the west is marked by a fault (Slentz, L. W., written
communication, 1955), but there is no evidence of a major
fault north of Bacchus. In addition to the boundary faults
separating the Jordan Valley from the adjacent mountains,
other faults, more orless in the middle of the valley, have
been recognized from their topographic expression and from
studies of hydrology and well records (fig. 11). These
faults, together with some of the boundary faults, define
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an inner graben within the Jordan Valley which contains a
considerable thickness of sedimentderived from the adja-
cent mountains.

Boundary faults

The Wasatch fault zone separates the Wasatch Range
from the Jordan Valley between Corner Creek and the Mount
Olympus salient (fig. 11). Recent movement along this
fault zone is shown by fresh scarps and fault trenches in
the Lake Bonneville shore deposits along the mountain

" front (fig. 3). A total throw of about 3,000 feet along this

fault zone has been estimated by Granger and others (1952,
p. 28). Well (D-3-1)2ccc-1 (fig. 11), drilled in 1955
about a mile west of the fault zone, failed to penetrate
bedrock at a depth of more than 1,000 feet. It may be,
therefore, that the total throw along the Wasatch fault
zone is even greater than the estimated 3,000 feet.

A boundary fault close to the mountain front has not
been mapped immediately north of the Mount Olympus sa-
lient, The Bonneville Golf Course fault, a mile or so
west of the mouth of Emigration Creek, could be the bound-
ary fault in that area, however, and it may extend farther
south than has been recognized. Farther north near the
Salt Lake salient, the Wasatch Range is separated from
the Jordan Valley by the Warm Springs fault. Recent move-
ment along this fault has left low scarps along the base
of the salient; older movement has left mature hanging
valleys on the crest of the salient.

The southern part of the Jordan Valley may be separated
from the Traverse Mountains by a fault (shown in fig. 11
as the Steep Mountain fault). The face of Steep Mountain
is suggestive of a fault scarp (Cook and Berg, 1961, p. 81),
and many of the outcrops of Paleozoic rock below the face
of the mountain are extremely brecciated.

The southern part of the boundary between the Jordan
Valley and the Oquirrh Mountains is marked by a fault that
Slentz (1955, 'p. 35) mapped between the Paleozoic rocks
of the mountains and the Tertiary rocks of the foothills,
This fault does not show the sharp scarps of Recent move-
ment, such as maybe seen along the Wasatch fault zone;
and "in part the fault is buried by the Harkers Fanglomerate"
(Slentz, 1955, p. 36), which is probably the subaerial
accumulation resulting from the faulting. The fanglomerate
terminates south of Bacchus, and there is no evidence of
a major fault continuing north from Bacchus. At the north
end of the Oquirrh Mountains, however, the abrupt change
between the mountain mass and the flat lake plain is due
to an east-west fault zone (Roberts and Tooker, 1961,
fig. 3). The Paleozoicrock is folded, and large adjacent
blocks have discordant dips. Wells in this area penetrate
a breccia of Paleozoic limestone and quartzite which pro-
bably is related to faulting. '

Faults within the valley

The East Bench fault, which has the most conspicuous
topographic expression within the Jordan Valley, is on the
east side of the valley with west-facing fault scarps (fig.
3). It forms the eastern boundary of most of the inner
graben in the Jordan Valley. The fault extends from the
Mount Olympus salient to the mouth of Dry Creek (fig. 11).



Except at its northern and southern ends, the East Bench
fault is between 2 and 3 miles west of the mountain front.
The scarp of the northern part of the East Bench fault has
a maximum height of 80 feet. Toward the south, however,
where the fault consists of en echelon scarps, the indi-
vidual scarps are smaller. In the vicinity of sec. 29,
T.1S., R. 1E., southeast of South Salt Lake, there are
at least three semiparallel scarps.

The scarps of the East Bench fault are preserved in un-
consolidated Lake Bonneville deposits, thus indicating
Recent movement along the fault. Displacement of the
lake beds has been observed by R, E., Marsell and D. J.
Jones (oral communication). Mud-rock flow deposits of
boulders, gravel, and clay, which lie beneath lake de-
posits in the upthrown block, are opposite lake deposits
of sandy clay and thin lenses of gravel in the downthrown
block.

The Granger and Taylorsville fault scarps are on the
west side of the Jordan Valley facing east (fig. 3), and
they are part of a north-trending fault zone herein called
the Jordan Valley fault zone (fig. 11). This fault zone
forms the western boundary of the innergraben in the Jor-
dan Valley. The Granger and Taylorsville faultscarps
trend north-northwest and are 10-20 feet high, with the
west side up.

The scarps are evidence of Recent movement along the
fault zone. The total verticaldisplacementalong the fault
zone is at least 750 feet. Thisis indicated by comparison
of well (C-2-1)4bbc-2 (fig. 11), which is west of the
Granger scarp, and which penetrated Tertiary sediments
at 24 feet, and well (C-1-1)27dda-8, whichis east of the
Taylorsville scarp, and whichdid not reach Tertiary sedi~-
ments ata depth of 775 feet. Therecords of small-diameter
jetted wells in sec, 33, T. 1 S., R. 1 W., suggest that
at least 200 feet of this displacement is in the vicinity
of the Granger scarp. On theupthrown side of the Granger
scarp most wells in section 33 are about 100 feet deep
(fig. 13), whereas on the downthrown side most wells in
the same section are more than 300 feet deep (fig. 14).

The geophysical evidence of Cook and Berg (1961, p. 81
and pl. 13) suggests that the Jordan Valley fault zone ex-
tends northward out of the Jordan Valley. Additional evi-
dence to support this suggestion is provided by a narrow
area of high ground-water temperatures (fig. 30) which
extends northward from the northern end of the Jordan Valley
fault zone, It is equally possible that the Jordan Valley
fault zone extends southward from the Granger fault,
approximately along the path of the Jordan River, as indi-
cated by the linear trending area of highground-water tem-
perature in the southern part of the valley (fig. 30) and the
deep trough of Pleistocene sediments east of the Jordan
River.

Geologic History

The Jordan Valley includes several tectonic areas
having differentdepositional and erosional histories, and
an understanding of the geologic history of the valley helps
in understanding ground-water conditions in the several
areas. The chronologydeveloped byEardley (1955, p. 40-
43) for Tertiary and Quaternary time is used as a frame-
work for the following discussion.

-27.-

1. An orogenywest of the JordanValleyresulted in the
deposition of the Wasatch Formation during early Tertiary
time in the Wasatch Rangeand in at least the eastern part
of the present site of the Jordan Valley. This group con-
sists principally of conglomerate that was deposited rap-
idly by swiftly moving streams draining the front-of the
mountains rising to the west, Volcanic activity during this
time contributed flow rock and breccia to the Wasatch
Formation.

2, Broad folding and block faulting outlined the future
Jordan Valley. Tuff and limestone of the Jordan Narrows
unit of the Salt Lake Group of Slentz (1955, p. 25) were
deposited in a fresh-water lake in the valley. Vulcanism
was common, as evidenced by extrusive lavas, mainly in
the Traverse Mountains, and the tuff beds in the lake
deposits.

3. The lake disappeared, and a widespread, gently
undulating surface was eroded on the lavas and the Jor-
dan Narrows unit of Slentz. This surface forms part of the
crest of the Traverse Mountains.

4, Minorblock faulting followed, accompanied by the
deposition of the Camp Williams unit of Slentz--an alluvial
fan deposit in which silt and clay are major constituents.

5. Block faulting along the Wasatch and the Oquirrh
fronts raised the mountains, and the erosion that followed
resulted in the deposition of alluvial fans extending far
out into the valley. On the west side of the valley, the
fandeposits form the Harkers Fanglomerate of Slentz(1955).
On the east side, the fan deposits are the sediments on
the upthrown side of the East Bench fault.

6. A stable and arid period followed during which the
Oquirrh, East Traverse, Emigration, and City Creek pedi-
ments were formed.

7. Block faulting along the Warm Springs fault, the
East Bench fault, the Wasatch fault zone in the Cotton-
woods area, and the Jordan Valley fault zone formed an
inner graben within the valley which subsided and was
concurrently filled with sediment. Lakes formed, dried
up, and reappeared several times. Alluvial fans formed
when a lake did not occupy the inner graben, the most
extensive being at the mouths of the Cottonwood Creeks.
Sedimentation in the graben generally kept pace with
faulting, and subaerial sediments are interbedded with
lake sediments. Lake Bonneville, which existed in late
Pleistocene time, was the most extensive of the lakes,
and it covered not only the inner graben but much of the
adjacent pediments.

8. The last of the Bonneville lakes disappeared; but
the innergraben continued to subside, creating the present
Granger, Taylorsville, and East Bench fault scarps. The
filling of the inner graben is continuing.







































the south. The alluvial fans in the Cottonwoods district
are dominantly channel sediments of perennial creeks.
The alluvial fans in the East Bench district, however, are
a combination of mud-rock flows and intermittent channel
deposits, and the fans in the Southeast district are poorly
sorted slopewash or alluvial deposits of small ephemeral
streams. Most of the fan deposits underlying the East
Bench district are older than the fan deposits in the Cot-
tonwoods and Southeast districts and may correlate in time
with the Harkers Fanglomerate of Slentz (1955) which was
deposited on the western side of the Jordan Valley.

The sediments in much of the Cottonwoods district
contain large quantities of gravel (fig. 12), and gravel-
bearing intervals indrillers’' logs exceed 50 percent of the
total logged depth in the easternand western parts of the
district. The sediments contain less than 25 percent of
gravel~bearing intervals in areas which extend into the
center of the district from both the East Lake Plain and the
Southeast districts . Although some wells have penetrated
loosely consolidated Pleistocene conglomerates, no wells
in this district have penetrated deposits that could be
Tertiary in age, and no wells have reached bedrock.

Wells and ground-water conditions.--Large-diameter
(6 inches or greater) drilled wells are common throughout
the Cottonwoods district. The specific capacities of 22
wells range from 6 to 200 and average about 45 gpm per
foot of drawdown. The larger specific capacities generally
are from the higher, eastern half of the district where the
sediments are coarsest (fig. 11).

Small-diameter jetted wells are common in the lower
parts of the Cottonwoods district, especially in the Cot-
tonwood channeled lands area (fig. 3). Most of the wells
flow and, according to a detailed study.in five sections,
most range from 50 to about 130 feet in depth (fig. 21).

Dug wells are common in the Cottonwoods district, and
many tap perched water bodies. Some of the dug wells
go dry during the winter when there is no seepage from
irrigated fields.

Wells in the Cottonwood channeled lands area obtain
water from four zones in the subsurface. (The log of well
(D-2-1)16bba-2 typifies the sediments in this area. See
table 9.) The shallowest zone includes all water-bearing
material from the surface down to about 130 feet, and it
is tapped by most of the small-diameter wells in the area
(fig. 21). The second water-bearing zone includes all
water-bearing material from about 200 to 300 feet below
the surface, and it is also commonly tapped by small-
diameter wells. (See secs.5and 6, T. 2S.,R. 1 E., in
fig. 21.) The third zone is about 40 feet thick and is
encountered at depths ranging from about 360 to about 400
feet below land surface., It is tapped by large-diameter
wells and a few deep small-diameter wells. Duringa
pumping test at well (D-2-1)16bba~2 (fig. 11}, which is
perforated in this zone, water levels were lowered in wells
tapping the third zone in secs. 7, 8, 9, 16, 17, and 18,
T. 28S.,R. 1 E. Thusthewater-bearing beds in this zone
are hydraulically interconnected in an area of at least 6
square miles. The fourth zone consists of interbedded
gravel and clay from about 500 to 600 feet below land sur-
face. Onlya few wells tap the fourth zone, and the avail-
able data are not sufficient forestimating its areal extent.
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Wells in the edstern, higher part of the Cottonwoods
district obtain large yvields from an extensive perched
aquifer about 300 feet below the land surface. This aqui-
fer yields water to large~diameter wells in secs, 23, 27,
33, and 34, T.2S.,R. 1 E. When water from this aqui-
fer enters the casing of wells perforated at several depths,
the water in some wells falls toa lower level, and in other
wells flows to lower zones. This was demonstrated by a
current-meter survey in well (D-2-1) 23bcb-1 (fig. 11),
which is perforated from 300 to 480 feet. The survey in-
dicated that about 50 gpm entered the well between 305
and 315 feet, flowed downward to about 400 feet, and
moved out into an aquifer from 400 to 425 feet below land
surface.

Ground water moves northwestward through the Cotton~
woods district (fig. 16). In the higher elevations
of the eastern part of the district where the ground water
is unconfined, the movement has a downward component;
conversely in the Cottonwood channeled lands area, where
the ground water is confined under artesian pressure, the
movement has an upward component.

Water levels in the Cottonwoods district respond
irregularly to climatic cycles. The water levels in many
wells rose slightly during the period 1931-37, remained
essentially level during the period 1938-52, and then
declined slightly from 1953 to 1958 (fig. 22). At other
wells, water levels had a slight upward trend from 1931
to 1942 and a slight downward trend from 1943 to 1958.

Southeast district

Boundaries, surface features, and geology. -- The
Southeast district is bounded on the north by Dry Creek,
on the east by the Wasatch fault zone, on the south by
the Traverse Mountain front, and on the west by the Jor-
dan River (fig. 11). The Wasatch fault zone and the Tra-
verse Mountains are sharp boundaries. The boundary
along Dry Creek is gradational in the subsurface into the
Cottonwoods district. The Jordan River marks a line of
discharge from the district, perhaps principally for shal-
low ground water. The boundary along the river, however,
may be less distinct in the subsurface than on the surface.

The Southeast district is so named because of its lo-
cation in the Jordan Valley. One of the principal physio-
graphic features in the district is a pediment which is
formed principally on the Oquirrh Formation at the foot of
the Traverse Mountains. The pediment, which is buried
under lake-shore gravel, extends into the valley an un-
known distance, and in places it is dissected by recent
gullies. Lake-bottomdeposits cover much of the district,
and in the northern part, the Draper and Crescent spits
form prominent topographic features (fig, 3).

Wells are relatively scarce in the Southeast district;
therefore, less is known about the sediments there than
about the sediments in other districts. Most deposits,
except those in or near the Lake Bonneville spits, are
poorly sorted. Well (D-3-1)22bcb-1 (fig. 11) penetrated
sediments that are typical of the Draper spit (table 9).



In the western part of thedistrict, well (C-4-1)2ddb-1
penetrated sediments that are typical of the West Slope
district (table 9). The Lake Bonneville deposits of the
upper 82 feet of this well are separated by hardpan from
underlying Tertiary sediments. Thegravel and conglomer-
ate between 135 and 463 feet below the surface probably
belong to the Harkers Fanglomerate and the Camp Williams
unit of Slentz (table 2). The interval from 463 to 722 feet
which contains much sticky clay is probably the Jordan
Narrows unit of Slentz, and below this is lava of the Tra-
verse volcanics of Slentz.

In the Jordan Narrows, well (C-4-1)23dbb~1 penetrated
Pleistocene spit gravel and lake clay down to 154 feet
below the surface. The well then went into the Harkers
Fanglomerate or the Camp Williams unit (table 9).

Near the northern boundary of the Southeast district,
well (D-3-1)18cba-1 penetrated an exceptionally thick
section of pre-Lake Bonneville Pleistocene fan deposits,
which apparently werederived from the mountains on both
sides of the valley (table 9) . The Lake Bonneville deposits
bottomed at about 84 feet below the surface, and below
this the well penetrated a thick sequence of sediments that
show little change down to 1,150 feet. The sediments
from 0 to about 300 feet are mostly from the Wasatch
Range; the sediments from about 300 to about 750 feet
are principally from the west side of the Jordan Valley;
and the sediments from about 750 to about 1,150 feet are
principally from the east side of the valley. Sediments
from both sides, however, are represented throughout the
section penetrated by the well.

The gravel content and thickness of the sediments differ
considerably in the Southeast district. In part of the
district the gravel-bearing intervals in drillers' logs are
less than 25 percent of the total logged depth, but in two
wells in the southwestern part of the district near the
Jordan River, the gravel-bearing intervals exceed 50 per-
cent (fig. 12). .

The Oquirrh Formation crops out in the southern part of
the district, but in the northern part well (D-3-1)18bcd~-1
penetrated 1,150 feet of unconsolidated sediments without
reaching bedrock.

Wells and ground-water conditions .--Few wells have
been constructed in the Southeast district. The most
common types are dug wells which tap perched water
bodies and jetted wells which are mostly in the lower
parts of the area. Records were obtained for seven large-
diameterdrilled wells, and the specific capacities of four
of themrange from 0.4 to 1,800 gpm per foot of drawdown.
The latter specific capacity is the largest known in the
Jordan Valley (fig. 11). Aquifers that can be correlated
from one well to another have not been found in the South-
east district.

Ground water moves in a generally northwesterly
direction through the Southéast district (fig. 16) . Theonly
lengthy record of water-level fluctuations available for the
district indicates that water levels rose slightly during the
period 1931-58 (fig. 23).
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West Slope district

Boundaries, surface features, and geology.--The West
Slope district is bounded on the south by the Traverse

Mountains, on the west by the Oquirrh Mountains, on the
north by a physiographic break from a slope to a flat lake
plain, on the northeast by the Granger fault scarp, and
on the east by the Jordan River (fig. 11). The boundaries
along the Traverse and Oquirrh Mountains and the Granger
scarpare sharp, both on the surface and in the subsurface.
The northern boundary is marked principally by a change
in slope at the surface, but it is more definite in the sub-
surface where it separates the Salt Lake Formation of the
West Slopedistrict from the Pleistocene lake deposits of
of the Northwest Lake Plain district. The Jordan River,
which is a line of discharge from the district, marks a
definite boundary in the subsurface in the northern
part of the district, but the boundary is less distinct in
the subsurface in the southern part.

The West Slope district is named for the broad,
alluvial-pediment slope of the western side of the Jordan
Valley. This slope is formed principally on rocks of the
Salt Lake Formation of Tertiary age which were largely
of mud-rock floworigin. It isdissected by stream chan-
nels, it is scarred by wave-cut cliffs at the Bonneville
and Provo shorelines, and its surface is modified by the
Bennion and Evaporating Ponds spits of Lake Bonneville
(fig. 3). Alluvial fans and shore features of Lake Bon-
neville mark the south margin of the district along the
Traverse Mountains. The Oquirrh Formation, the Salt
Lake Formation,and volcanic rocks crop out in various
places along the western and southern boundaries of the
West Slope district (fig. 11).

The West Slope district has been divided into two
parts: the North Pediment subdistrict and the South Fan
subdistrict. The division is based on subsurface data,
and on the surface the subdistrict boundary is at about
the middle of the district along Bingham Creek (fig. 11).
The area of the North Pediment subdistrict evidently was
higher than the area of the South Fan subdistrict during
late Tertiary time; both the Harkers Fanglomerate of Slentz
and the Camp Williams unit of Slentz are thin or absent
on the North Pediment, whereas the Harkers is about 300
feet thick and the Camp Williams unit is about 100 feet
thick in the South Fan subdistrict. The difference in the
two subdistricts is evident also from the geophysical
studies of Cook and Berg (1961, pl. 13) which show that
a portion of the deepest part of the Jordan Valley graben
underlies the South Fan .subdistrict.

The sediments of the South Fan subdistrict contain
large quantities of gravel, and in much of the area
drillers' logs report gravel in more than 50 percent of the
total logged depth (fig. 12). Much of the gravel is in the
200to 400 feet of gravel, boulders, and clay that probably
belong mostly to the Harkers Fanglomerate of Slentz and
partly to the Camp Williams unit of Slentz (1955, p. 26-
30). These two units were deposited as alluvial fans
when the Oquirrh Mountains were uplifted in late Tertiary
time, and they consist principally of tan, gray, or white
quartzite from the Oquirrh Formation and minor amounts
of andesite.







































and ground water discharged in the subsurface directly to
Great Salt Lake. The figure of 270, 000 acre-feet may be
compared to the total visible discharge of 217,000 acre-
feet per year which was estimated for the period 1931-35
(Taylor and Leggette, 1949, p. 46). Ground-water dis-
charge to the JordanRiver and its tributaries and the flow
of springs probably have remained relatively constant over
the years; thus, the increase invisibledischarge may be
attributed essentially to withdrawals by wells-~90, 000
acre-feet in 1957 as compared to 36, 000 acre-feet in 1932.

Storage

The quantity of water that can be removed from (or
placed in) storage in an aquifer by lowering (or raising)
water levels depends on the coefficient of storage of the
aquifer.l/ The coefficient of storage varies considerably
depending on whether the water is under water-table or
artesian conditions. Under water-table conditions, low-
ering of the water table results in a dewatering of the
aquifer by gravitydrainage. The volume of water drained
divided by the total volume of the zone is the specific
yield, and for practical purposes for a water-table aquifer
the specificyield is equivalent to the coefficient of stor-
age. The storage coefficients of water-table aquifers
range fromabout 0.05 to 0.30. Underartesian conditions,
however, lowering the water level results only in a de-
crease of pressure in the aquifer.. Inasmuch as no de-
watering of the aquifer is involved, the water released
from storage can beattributed only to the compressibility
of the aquifer material and of the water. This quantity is
very small; therefore, the coefficient of storage of an ar-
tesian aquifer is very small. The storage coefficients of
artesian aquifers may range from about 0.00001 to 0.001.
When the water level in anartesian aquifer declines suf-
ficiently so that the aquifer is actually being dewatered,
the storage coefficient changes to one of water-table
proportions.

The amount of water that could be obtained from stor-
age if water levels were lowered 100 feet below the level
of the water table in 1958 was calculated only for the areas
where water-table conditions prevail in the Jordan Valley.
The amount of water in storage in the artesian areas was
not calculated because the exact size of the area in which
artesian conditions prevail is not known, the coefficients
of storage of the artesian aquifers in these areas are not
known, and the coefficients of storage of artesian aquifers
are extremely small. Considering all these factors, itwas
felt that the possible error involved in computing the
amount of water in artesian storage would be very large
in relation to the amount of water that would actually be
released from storage by a lowering of artesian pressures
of 100 feet, Furthermore, the amount of water in storage
in the water-table aquifers is so large in relation to the
amount in storage in artesian aquifers which is represented
by pressure heads above the top of the aquifer, that the
latter can be neglected.

1/ Thecoefficient of storage is defined as the volume
of water the aquifer releases from or takes into storage per
unit surface area of the aquifer per unit change in the com-
ponent of head normal to that surface.
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The calculations of storage in the water-table aquifers
were based on estimates of specific yield which were
obtained from the study of drilling samples from 42 wells
in the Jordan Valley (fig. 11), using a method described
by Cardwell (1958, p. 103-106). The following table of
values for specific yield, although determined for sedi-
ments in California, is believed to be fairly representa-
tive of similar sediments in the Jordan Valley:

Assigned
specific yield
(percent)

Gategory1

Gravel (boulders, cobbles, gravel, and shells) 25
Sand (clamshells, sand and gravel,

gravelly sand) 20
Clay, sand and gravel (dirty sand, quicksand,

coarse sandstone, silt) 10
Clay and gravel (cemented gravel,

hard sandstone) 5
Clay (decomposed rock, hardpan, shale--

where probably clay) 3
Rock (hard shale, shale--if not clay, serpentine,

basalt, or lava) 0

1First term or terms denote category int which drillers’
terms, enclosed by parentheses, have been grouped.
(Cardwell, 1958, table 10). :

The estimates of specific yield for the Jordan Valley
were used in table 6 to compute the water in storage to
depths of S0and 100 feet below the water table. Table 6
does not include data for the southeast district because
of a lack of sufficient well-log information on which to
determine specific yields. The total quantity of ground
water in storage in the upper 100 feet of saturated per-
meable sediments underlying the areas listed in table 6
is about 600,000 acre-feet, or about 6,000 acre-feet for
each foot of sediment.

QUALITY OF WATER
General Statement

The Jordan Valley was divided into ground-water dis-
tricts on the basis of differences in subsurface geology
and inground-water conditions, but the ground water in the
districts alsodiffers in chemical quality. Thedifferences
in quality have beendetermined from 376 chemical analy~-
ses of water from wells and springs. All these analyses
are reported in a basic-data report by Marine and Price
(1963), but most of the data are summarized in figures
27 and 28 and table 7 of this report. Analyses for 11 wells
and springs specifically referred to in this report are pre-
sented in table 8.



The dissolved solids contained in water from selected
wells and springs in the Jordan Valley are shown in fig -
ure 27. Although the dissolved solids range from 75 to
31,800 ppm (parts per million) most wells yield water con-
taining less than 600 ppm of dissolved solids. The ground
water of best quality is in the Cottonwoods district, where
most wells yleld water that contains less than 250 ppm of
dissolved solids. The water of worst quality is inpart of
the Northwest Lake Plain district where most wells yield
water that contains more than 1,000 ppm of dissolved
solids. The water of the various districts is discussed
in more detail in the following section.

Chemical Quality of Ground Water by Districts
East Bench District

Most of the ground water in the East Bench district is
of satisfactory chemical quality for domestic use and
would meet most requirements for other uses. (See table
7 and fig. 28). All of the water is very hard, however,
and it must be softened for manyuses. Some of the water
contains more than the maximum sulfate contentof 250 ppm
that is recommended for municipal supply by the U.S.
Public Health Service (1962). Much of the water in the
districtis suitable for irrigation of most crops. According
to the method of classification of irrigation waters of the
U.S. Salinity Laboratory Staff (1954, p. 80), however,
some of the water has a high salinity hazard (fig. 29), and
special management practices may be necessary for irriga-
tion.

Well (D-1-1)36bac-1 yields water that contains about
12 times the average sulfate content of water in the dis-
trict (table 8). The well is within several hundred yards
of the mountain front, opposite outcrops of the Park City
Formation which is the source of the sulfate.

East Lake Plain District

Most of the ground water inthe East Lake Plain district
is very similar in chemical quality to the water in the East
Bench district (table 7 and fig. 29.) This is to be
expected, because much of therecharge for theEast Lake
Plaindistrict comes from the EastBenchdistrict (fig. 16),
and much of the sediment in the East Lake Plain district
was derived from the East Bench district or from a com-
mon source.

Springs and wells near the Warm Springs fault along
the west end of the Salt Lake salient yield water thatcon-
tains more dissolved minerals than do other wells in the
district, Water from Beck's Hot Springs, (B-1-1)14dcb
(table 8), contains 27 times more dissolved solids than
does the average water in the district (table 7). Well
(B-1-1)36bac-29, which was perforated at several zones
from 120 to 320 feet below land surface also yields water
that contains an unusually high content of dissolved min-
erals (table 8). The spring and the well probably both
vield water that is rising along the Warm Springs fault.

Cottonwoods District
Ground water in the Cottonwoods district contains less

dissolved solids than does the ground water in any of the
other districts in the Jordan Valley (table 7 and fig. 28).
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The water is suitable for most domestic, municipal, and
irrigational (fig. 29) uses, but most of the water is hard
and some water contains more than the maximum sulfate
content of 250 ppm that is recommended for municipal sup-
ply by the U.S. Public Health Service (1962).

Well (D-3-1)7ccd-1 yields water (table 8) that contains
considerably more dissolved minerals thando other wells
in the district (table 7). The well probably draws water
from an aquifer that is being recharged by seepage from
fields that are being irrigated with water diverted from the
Jordan River,

Southeast District

The chemical quality of water in the Southeast district
differs from place toplace in thedistrict (fig. 27), appar-
ently because some water is derived directly from precipi-
tation, some from seepage from irrigation, and some may
be rising along faults. Precipitation infiltrates directly
into the ground on and near the Draper spit, and nearby
wells obtain water of good chemical quality that is char-
acterized by alow content of dissolved solids. A typical
analysis of such water is fromwell (D-3-1)29abc-1 (table
8). Seepage fromfields irrigated with water diverted from
the JordanRiver is the main source of recharge below the
Draper and East Jordan Canals (fig. 6), and water derived
from this source has a high nitrate and sulfate content
and is veryhard. A typical analysis of suchwater is from
well (D-3-1)30dcb (table 8). Water that may be rising

"along faults issues from Crystal Hot Springs and has

been tapped by wells. A typical water of this type is
distinguished fromother waters in thedistrict by its high
temperature and high silica content. (See analysis for
spring (C-4-1)11ad in table 8.)

‘West Slope District

Ground water in the West Slope district generally con-
tains moredissolved solids and is harder than most ground
water in the eastern part of the Jordan Valley (figs. 27 and
28 and table 6). The main sources of the dissolved min-
erals have been surface water poured on the land for irri-
gation and industrial waste water.

Water from springs and from wells less than 300 feet
deep that are below the highest canal that carries Jordan
River water is similar in chemical quality to the canal
water. These waters generally contain more than 1,000
ppm of dissolved solids, and they have a relatively high
nitrate content.

Waste water from industrial activities has contaminated
the ground water in two known areas in the West Slope
district. The evaporating ponds shown in figure 6 are
used for the disposal of waste mine water. Water sampled
from a seep, (C-3-1)18abc, at the base of a slope east of
the ponds contains 17,400 ppm sulfates (table8). A com-
paratively high sulfate content of 1,150 ppm in the water
from well (C-3-1)9ccc-1 (table 8), about 1 1/2 miles east
of the evaporating ponds, indicates that some of the water
from the evaporating ponds is mixing with the ground water
in this area.



























TABLE 9
DRILLERS’ LOGS OF SELECTED WELLS IN THE JORDAN VALLEY

Altitudes are in feet above sea level for land surface at well.
Thickness and depth below land surface are in feet.

(C-1-2)6aaa-4. Log by Richard Larsen.
Altitude 4,212 ft.

Thickness Depth Thickness Depth
Clay 32 32 Sand ' 8 1,007
Sand ‘ 8 40 Clay 31 1,038
Clay 60 100 Sand 6 1,044
Sand 4 104 Clay 10 1,054
Clay 35 139 Sand 70 1,124
Sand 6 145 Clay 10 1,134
Clay 37 182 Sand 4 1,138
Sand 6 188 Clay 3 1,141
Clay 32 220 ~ Sand 2 1,143
Sand 7 227 Clay 7 1,150
Clay 35 262
Sand 8 270
Clay 40 310 (C-1-2)21adb-1. Log by Kennecott Copper Corp.
Sand 3 313 .
Clay 60 373 Altitude 4,225 ft.
Sand 3 376 Clay, blue 32 32
Clay 30 406 Clay, blue, and gravel; water 6 38
Sand 9 415 Clay, grey 12 50
Clay 33 4438 Clay, grey and brown 30 80
Sand 8 456 Clay, brown, and coarse
Clay 42 498 gravel; water 4 84
Sand : 7 505 Clay, brown 40 124
Clay 20 525 Clay, brown, and coarse ‘
Sand 4 529 gravel; water 6 130
Clay 30 559 Clay, brown 18 148
Sand 3 562 Sand and gravel; water 4 152
Clay 8 570 Clay and gravel 18 170
Sand 4 574 Gravel and cobbles to 6 inches
Clay 50 624 in diameter; water 10 180
Sand 8 632 Clay and gravel; water 50 230
Clay 15 647 Gravel and cobbles to 6 inches
Sand 8 655 in diameter 10 240
Clay 20 675 Gravel and cobbles to 3 inches
Sand 6 681 in diameter; water 36 276
Clay 52 733 Gravel, cemented, and hardpan 36 312
Sand 4 737 Clay, brown, and gravel 8 320
Clay 14 751 Gravel; water 6 326
Sand 12 763 Hard formation 4 330
Clay 35 798 Clay, brown, and gravel 6 336
Sand 14 812 Gravel; water 4 340
Clay 11 823 Tight formation 8 348
Sand 9 832 Clay, brown, soft, and gravel 20 368
Clay 7 839 Clay, brown, soft 12 380
Sand 10 849 Gravel, 1/4 to 2 inches in
Clay . 60 909 diameter; water 28 408
Sand 4 913 Clay, brown, and gravel 8 416
Clay 35 948 Hardpan 4 420
Sand 6 954 Clay, brown, and gravel 4 424
Clay 45 999 Clay, brown, and some gravel 2 426
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TABLE 9. Drillers’ Logs of Selected Wells (continued)

(C-1-2)21adb-1, continued

Clay, brown, and gravel

Clay and gravel

Gravel, loose

Gravel, loose, and some clay

Gravel and boulders in clay

Sand and gravel

Clay, brown, hard, with some
fine gravel

Clay, brown, and coarse gravel

Solid lime

(C-3-1)9ccc-1. Log by J. S. Lee and Sons

Altitude 4,593 ft.

Topsoil

Sand

Gravel

Clay

Gravel

Sand and gravel; water
Clay

Gravel

Sand, fine
Gravel

Gravel, fine
Clay, sandy
Sand and gravel
Clay

Gravel
Conglomerate
Clay, sticky

Thickness

2
32
4
11
5
36

2
2
4

3
7
45
45
90
28
4
12
6
13
15
8
19
5
20
118
34

Depth

428
460
464
475
480
516

518
520
524

3
10
55

100
190
218
222
234
240
253
268
276
295
300
320
438
472

(C-3-1)30aba-1. Log by Roscoe Moss Drilling Co.
Altitude 4,683 ft.

Topsoil

Gravel

Clay, yellow

Gravel and cobbles to 8 inches
in diameter

Clay, yellow, and gravel
conglomerate

Sand, gravel, and cobbles to
8 inches in diameter, tight

Clay and very coarse gravel

Clay, yellow

Clay and very coarse gravel

Clay, yellow

Sand and gravel

Clay, yellow

Conglomerate

Clay, yellow, tough

Clay and gravel

Clay, yellow

Sand and medium gravel, tight

Clay and gravel

Clay, yellow

12
2
23

23

49

17
40
9
21
16
6
45
3
59
3
62
6
6
298

12
14
37

60

109

126
166
175
196
212
218
263
266
325
328
330
396
402
700
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(C-3-1)32cdc-1. Log by Robinson Drilling Co.

Altitude 4,612 f{t.

Thickness
Clay 11
Sand and clay 29
Clay, sandy 25
Clay 5
Gravel 5
Clay 45
Gravel and clay; water at 168 feet 48
Sand 12
Gravel 20
Gravel and clay 15
Sand and gravel 5
Sand 22
Clay and sand 13
Gravel 30
Clay 10
Gravel 15
Gravel and clay 40
Gravel 5
Gravel and clay 50
Clay and sand 67
Sand, white, hard, and clay 8
Sand, fine; water 8
Clay and sand 37
Gravel and clay 25
Sand and clay 35
Sand 5
Clay 10
Clay, sandy 30
Clay 12
Gravel 3
Clay and sand 25

Depth

11

40

65

70

75
120
168
180
200
215
220
242
255
285
295
310
350
355
405
472
480
488
525
550
585
590
600
630
642
645
670

(C-3-2)34daa-1. Log by Robinson Drilling Co.

Altitude 5,020 ft.

Soil 2
Gravel, very coarse, and boulders 8
Conglomerate 180
Gravel; water at 190 feet 110
Clay 2
Gravel 28
Gravel with hard shell 22
Gravel with streaks of clay 23
Gravel 10
Clay and gravel 30
Gravel 5
Gravel and clay 15
Gravel 10
Gravel and clay S
Gravel 25
Gravel with hard zones 8
Conglomerate 15
Clay, brown 27
Clay, sandy 10
Clay, brown S
Conglomerate 5
Bentonite 11
Clay, brown, sandy 9

10
190
300
302
330
352
375
385
415
420
435
445
450
475
483
498
525
535
540
545
556
565



TABLE 9. Drillers’ Logs of Selected Wells (continued)

(C-3-2) 34daa-1, continued (C-4-1)23dbb1-. Log by Robinson Drilling Co.
Thickness Depth Altitude 4,495 ft.
Thickness Depth

Clay, green, sandy 10 575
Clay, green 11 586 Gravel 91 91
Clay, sandy 8 594 Clay, blue and gravel 3 94
Clay, greenish brown 6 600 Gravel 16 110
Clay, grey 10 610 Clay, blue 7 117
Clay, brown, sandy 5 615 Gravel 7 124
Clay, blue and gravel 8 132
Clay, blue, sandy 22 154
(C-4—1)2ddb-l. Log by J S. Lee and Sons. Clay, brown and gravel 22 176
: Gravel 3 179
Altitude 4,430 ft. Clay. brown 2 201
Soil 3 3 Gravel and clay 2 203
Clay, blue 79 82 Clay, brown 42 245
Sand and hardpan 37 119 Clay, brown and some gravel 17 262
Hardpan, grey 16 135
Conglomerate 65 200
Clay, grey 5 205 (D-2-1)16bba-2. Log by Roscoe Moss Drilling Co.
Conglomerate and gravel 43 248 .
Conglomerate 61 309 Altitude 4,350 ft.
Gravel 31 340 Topsoil 4 4
Sand and gravel 87 427 Sand, gravel, and cobbles to
Gravel and clay 36 463 3 inches in diameter 24 28
Clay, gumbo 40 503 Clay, sand, and coarse gravel 15 43
Clay, sticky 49 552 Clay, blue with some gravel and
Sand and clay 30 582 boulders 17 60
Clay, sticky 21 603 Gravel 28 88
Gravel and clay 62 665 Gravel and some cobbles to
Clay, sticky 42 707 5 inches in diameter 17 105
Clay and gravel 15 722 Clay, yellow 33 138
Bedrock 103 825 Clay, blue 50 188
Sand, gravel and small boulders 58 246
Clay and boulders 12 258
(C-4-1)6acb-1. Log by J. S. Lee and Sons. Sand and very coarse gravel 52 310
Altitude 4,715 ft. Clay, grey 24 334
Clay and gravel 26 360
Clay and boulders 130 130 Sand, gravel and cobbles to
Clay 17 147 5 inches in diameter 40 400
Gravel and clay 13 160 Clay, blue 86 486
Clay 40 200 Sand and very coarse gravel 18 504
Gravel 35 235 Clay, yellow 6 510
Clay 7 242 Sand and very coarse gravel 24 534
Clay and rocks 34 276 Sand, gravel, and cobbles to
Clay, sandy 10 286 3 inches in diameter 12 546
Lava and clay 40 326 Clay, yellow 4 550
Clay 75 401 Sand, gravel, and cobbles to
Lava and gravel 15 416 6 inches in diameter 10 560
Clay 5 421 Clay, yellow 4 564
Lava 16 437 Sand, gravel and tight clay 26 590
Lava and sand 14 451 Clay, yvellow and some gravel 20 610
Gravel 10 461
Clay, sandy 17 478
Lava 3 481
Clay, sandy 60 541
Gravel, very coarse 10 551
Lava, sandy 10 561
Lava with gravel cap 16 577



TABLE 9. Drillers’ Logs of Selected Wells (continued)

(D-3-1)18cba-1. Log by Robinson Drilling Co. (D-3-1)22bcb-1. Log by Robinson Drilling Co.
Altitude 4,413 ft. Altitude 4,760 ft.
Thickness Depth Thickness Depth

Soil 2 2 Topsoil ) 5
Clay, blue, sandy, soft 16 18 Sand and coarse gravel S0 55
Clay, firm 4 22 Clay, grey, sandy 15 70
Clay, sandy 2 24 Sand, fine 24 94
Clay, sandy, soft 19 43 Gravel, coarse; water 29 123
Clay 5 48 Clay, blue 11 134
Clay, sandy 12 60 Sand, fine 64 198
Clay, blue 24 84 Clay, grey, sandy 6 204
Sand 22 106 Sand and fine gravel 11 215
Sand, and granite boulders 19 125 Sand; dry 23 238
Sand, clay, and gravel 15 140 Sand, coarse; dry 3 241
Sand 32 172 Sand and granite boulders 9 250
Clay, yellow 16 188 Clay, grey with rock 10 260
Sand, coarse and gravel 12 200 Sand and granite boulders 15 275
Sand, coarse and fine gravel 18 218 Sand, fine; dry 30 305
Clay, yellow 4 222 Gravel, fine, and clay 30 335
Sand and gravel 26 248 Sand, fine gravel, and boulders 15 350
Clay, yellow 2 250 Clay 14 364
Sand and gravel with clay streaks 35 285 Sand, fine 1 365
Gravel 20 305 Sand, fine and some clay 17 382
Sand and gravel 17 322 Sand and granite boulders 41 423
Clay, yellow 8 330 Conglomerate and ground rock 8 431
Gravel 6 336 Conglomerate, brown, hard 51 482
Clay 6 342 Granite sand and boulders 5 487
Gravel 10 352 Conglomerate with hard and
Clay 2 354 soft zones 20 507
Gravel 16 370 Sand, fine, and clay 5 512
Gravel, coarse, cemented 103 473 Conglomerate, brown 8 520
Clay, yellow 2 475 Sand, fine 7 527
Clay, yellow and gravel 70 545 Sand, coarse 3 530
Gravel, cemented 35 580 Conglomerate 10 540
Clay, yellow 5 585 Sand, fine 38 578
Gravel, cemented 18 603 Clay, grey 22 600
Clay, grey 7 610 Clay with fine sand 10 610
Clay, yellow with some gravel 20 630 Sand, fine 38 648
Gravel, cemented 10 640 Clay, sandy 7 655
Clay, yellow with some gravel 70 710 Conglomerate 8 663
Clay, yellow and gravel 42 752 Clay with fine sand 4 667
Gravel, cemented 15 767
Clay 8 775
Clay and gravel 5 780
Clay, yellow and gravel 24 804
Gravel, cemented 6 810
Clay, yellow and gravel 40 850
Clay, yellow and small boulders 10 860
Gravel, cemented 8 868
Clay and gravel 2 870
Clay, yellow and gravel 30 900
Clay, yellow and grey, and

gravel 41 941
Gravel, cemented 17 958
Clay, yellow 2 960
Clay, yellow and gravel 18 978
Gravel, cemented S 983
Clay and gravel 7 990
Clay with some gravel 22 1,012
Gravel, cemented 8 1,020
Clay, yellow S 1,025
Gravel, cemented 5 1,030
Clay, yellow 15 1,045
Clay, yellow and gravel 13 1,058
Gravel, cemented 10 1,068
Clay, yellow 2 1,070
Clay, yellow and gravel, mixed 65 1,135
Gravel, cemented 15 1,150
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