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HYDROLOGIC RECONNAISSANCE OF THE NORTHERN

GREAT SALT LAKE DESE HT AND SUI111ARY HYDRO LOG IC

RECONNAISSANCE OF NORTHWESTERN UTAH

by

Jerry C. Stephens
Hydrologist, U. S. Geological Survey

ABSTRACT

The northern Great Salt Lake Desert is an area of about 2,100
square mi les in the central part of northwestern Utah. Average annual
precipitation ranges from about 4.5 to slightly more than 12 inches;
total annual precipitation is estimated to average about 620,000 acre
feet. Runoff is scanty and reaches the desert floor only during or
immediately after thunderstorms and periods of rapid snowmelt. Drainage
is internal except for the part of the area immediately adjacent to Great
Salt Lake. Surface outflow to Great Salt Lake is estimated to average
less that 500 acre-feet annually.

Three aquifers are present in much of the northern Great Salt
Lake Desert. An aquifer composed of crystalline salt and jointed lakebed
deposits at and just beneath the land surface averages 25 feet in
thickness, underlies about 1,650 square miles of the desert floor, and
yields brine. An aquifer of unknown thickness and extent is present in
surficial and buried alluvial fans along the mountain flanks and yields
fresh to moderately saline water. The most extensive aquifer underlies
the entire area where consol idated rocks are not exposed and is made up
of unconsol idated to partly consolidated valley fill. This aquifer
yields brine to wells completed at depths of 1,000 to 1,600 feet below
land surface in the Bonneville Salt Flats area.

Data are incomplete for most ground-water budget items, but
these items have been estimated where practicable. The ground-water
system receives an estimated 25,000 acre-feet of recharge annually from
infiltration of precipitation and at least 5,000 acre-feet from sub
surface inflow. Evaporation from the water table under the desert floor
discharges about 19,000 acre-feet annually, evapotranspiration by
phreatophytes discharges about 2,500 acre-feet, and wells, springs,
seeps, and drainage ditches discharge an estimated 4,700 acre-feet.

water under the desert floor contains 150,000
or more of dissolved solids. Locally in the moun

alluvial slopes, fresh to moderately saline ground

Northwestern Utah includes about 6,000 square miles of saline
desert and adjacent uplands north and west of Great Salt Lake. Annual



precipitation in the area ranges from about 4.5 inches on the desert
floor to sl ightly more than 30 inches along the crest of the Raft River
110untains. Total precipitation averages about 2.6 mil lion acre-feet
annually and overland runoff averages less than 35,000 acre-feet
annually. Surface inflow averages about 9,000 acre-feet annually, and
surface outflow to Great Salt Lake is about 15,000 acre-feet.

Ground water is present in alluvium, val ley fill, and consol
idated rocks. Recharge from infiltration of precipitation is estimated
to average about 100,000 acre-feet annually. Subsurface inflow suppl ies
at least 43,000 acre-feet of recharge annually.

Discharge of ground water by direct evaporation and evapo
transpiration is estimated to average about 110,000 acre-feet annually.
About 13,000 acre-feet of ground water flows out of the area annually in
the subsurface, mostly to Great Salt Lake. Discharge by weI Is, springs,
and seeps is estimated to average about 40,000 acre-feet annually.

An estimated 5.6
recovered from storage in
material in northwestern
recoverable water would be

mill ion acre-feet of ground water
the upper 100 feet of saturated
Utah. At least three-quarters

highly saline or briny.

could be
aquifer
of the

Dissolved-solids concentrations in samples from water sources
in northwestern Utah range from 85 to 165,000 milligrams per liter. The
lowest concentrations are found in surface and ground water in the
mountain ranges in the western and northwestern parts of the area, and
the greatest concentrations are found in subsurface brines under the
desert floor.

INTRODUCTION

This report is the thirteenth in a series prepared by the U.S.
Geological Survey in cooperation with the Utah Department of Natural
Resources, Division of Water Rights, that describes the water resources
of selected basins in western Utah. The purpose of this series of re
connaissances is to analyze available hydrologic data, to evaluate
present and potential water-resource development, and to identify ad
ditional studies that might be needed in the future to provide a fuller
understanding of the hydrologic system.

This report presents an overall view of the water resources of
the northern Great Salt Lake Desert, its tributary valleys and certain
adjacent areas, and summarizes reconnaissances completed through 1971 in
northwestern Utah. Basic hydrologic data for the northern Great Salt
Lake Desert are contained in the appendix.

2



PREV 10US STUD IES AND ACKtJO\JLEDGt1ENTS

Listed below are references to publications that describe the
general environment and hydrology of parts of northwestern Utah for which
reconnaissances have been completed. Figure 1 shows the boundaries of
the subareas. Table 1 gives a general description of the hydrologic and
geologic characteristi(S of the rocks of northwestern Utah.

Subarea

Blue Creek Valley

Promontory Mountains

Hansel Valley

Curlew Valley

Park Valley

Grouse Creek val ley

Pi lot Valley

Sink Valley

West Shore

Reference

BoIke and Price ( 1972)

Hood (1972)

Hood (1971a)

BoIke and Price (1969)

Hood (1971b)

Hood and Pr ice (1970)

Stephens and Hood (1973)

Price and BoIke (1970)

Price and BoIke (1970)
Hood and Wadde I I (1968)

The investigations on which these reports are based consisted
largely of studies of avai lable data for geology, streams,wells, springs,
climate, and water use. These data were supplemented with field data for
landforms, vegetation, geology, and water resources collected during a
brief reconnaissance of each area.

In addition to the investigations of specific subareas that are
cited above, several other investigations directly or indirectly related
to the hydrology of northwestern Utah have been conducted since about
1900. Publications containing the results of many of these investiga
tions are referred to in the text and cited in the I ist of references.

The help and cooperation of officials of the many State and
Federal agencies concerned with water resources of northwestern Utah are
gratefully acknowledged. Special thanks are due tir. 11. W. Lallman and
Mr. H. C. Ballard, Bonneville, Ltd., Division of I(aiser Aluminum and
Chemical Corp., for making available data from their files and for cour
tesies extended during a visit to the Wendover plant. tir. J. G. tiacey
provided valuable information and assistance for the area near Lakeside.
J. ~J. Hood, U.S. Geological Survey, carried out many of the investiga
tions of individual areas that are summarized in this report, and accom
panied the writer during field investigations of previously unstudied

3
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data (Hardman, 1965) by J. W. Hood and J. C. Stephens

Figure I.-Map showing location, physiography, precipitation, and
hydrologic subarea boundaries of northwestern Utah.
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areas. He provided valuable insight into the application of hydrologic
reconnaissance methods to the arid areas of western Utah and the analy
sis of data resulting therefrom.

HYDROLOG IC RECOtnlA ISSANCE OF THE NORTHERN GREAT SALT LAKE DESE RT

Location and general features

The northern Great Salt Lake Desert (fig. 1) includes about
2,100 square miles of predominantly barren uninhabited salt and sal ine
clay flats in the central part of northwestern Utah. The rather unique
surface features of the area reflect its recent geologic history--for
thousands of years, until about 10,000 years ago (Eardley, 1962, p. 22),
the Great Salt Lake Desert was covered by the waters of Lake Bonnevil Ie
(fig. 2). The drying up of this extensive fresh-water lake left behind
as evaporation residue the salt that so characterizes the present
dese rt.

The mountain ranges that border the northern Great Salt Lake
Desert are, for the most part, upraised blocks of Paleozoic and Tertiary
rocks partially mantled by Quaternary alluvial and lacustrine deposits
(pl. I). The Newfoundland Mountains, which protrude from the desert
floor, are geologically similar. The craggy, sparsely vegetated
landforms that have developed are characteristic of arid desert
mountains.

The climate of the northern Great Salt Lake Desert, which is
generally similar to that of adjacent valleys described in publ ished re
ports of this series (see p. 3 ), is temperate, semiarid to arid, with
generally hot and dry summers and cold and moderately moist winters.
Selected climatologic data for Wendover, the site of the only active
long-term weather station in the northern Great Salt Lake Desert, are
summarized in figure 3 and table 2. These data show long-term climatic
trends and provide some indication of the pronounced annual, seasonal,
and monthly fluctuations in precipitation and temperature that char
acterize the desert climate.

Precipitation averages less than 6 inches annually over the
entire floor of the northern Great Salt Lake Desert and in the central
part averages less than 5 inches (fig. 1). Only in the Terrace, Hogup,
Grassy, and tJewfoundland t10untains and in the Silver Island Range does
average annual precipitation exceed 6 inches. Total precipitation on
the area is estimated to average about 620,000 acre-feet annually (table
3) •

Hydrology

Sur-face water

The only perennial streams in
Desert are in the fJe\rJfoundland t10untains,
discharge enough water to maintain flow
cut in relatively impermeable bedrock (see
3Idb - S, ta b Ie 10).

7
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Figure 3.-Water levels in observation well (C-I-19)3ddb-1 and
cumulative departure from average annual precipitation at

Wendover and Park Valley, Utah.

Computed surface runoff, even from the highest parts of the
mountains in the area, averages less than 1 inch annually (Bagley and
others, 1964, p. 55; Busby, 1966). l10st of the estimated 620,000
acre-feet of precipitation that falls annually on the area is consumed by
evapotranspiration or temporarily stored as soil moisture. During and
immediately following the frequent late-summer thunderstorms, and during
brief periods of rapid snowmelt, some water runs off the steep
consolidated-rock slopes of the mountains. Very little of this runoff
reaches the base of the mountains, however, because it infiltrates the
alluvial stream channels downslope from the consolidated-rock areas.
Where stream channels are floored by consolidated rock all the way to the
desert floor, ephemeral runoff may flow onto the flats, where it spreads
out in a thin sheet and either evaporates directly or is temporarily
stored as ice or soil moisture.

Some runoff originating on the desert in and west of the
"Threshold" (fig. 1) flows into the Great Salt Lake near Lakeside. The
quantity and frequency of occurrence of such flow are unknown, but the
long-term average discharge is believed to be less than 500 acre-feet
annually. As elsewhere in the northern Great Salt Lake Desert, surface
f Iow in the "Thresho Idrl area occurs on 1yin response to sporad ie, intense
thunderstorms or rapid snowmelt.

Except for the "Threshold" area and
Terrace and Hogup Mountains, surface drainage
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Table 2'--~~~_~!!-E!~~~e!£~!~-!~~_~!~_~!!!~!!_!~_~~dove!~-l~1:!2lQ

I Data from U. S. Weather Bureau (1962-67) and U.S. Environmental Science Services Administration (1968-70J

Preclpitat Ion: In inches; T, trace (amount too small to measure) .
Temperat ure: In degrees Fahrenheit (OF) •
'1tni'num monthly for period 1961-70 underlined with single line; maximum monthly underlined with double line.
Average for perioli of recorG: Len~th of record for January-May precipitation, 59 years; June-December precipitation, 60 years; January-

"'1arch and Octoher'" December temperature, 55 years; ApT;i I-September temperature, 54 years.

January February March April May June July Augus t September October November December Annual
-- -~------_.---- -- ---------- --_._-- - --- -----_.- ~--~---_. -- .-- - --~~-- - ------_..- - - - --- --- -------- -- --- _.. ---------- ---------_.._-~

19f> 1
Precinitation T 1).7.1) 0.42 1l.1l8 1l.51 0.04 (J.01 O.7 f ) 1).4h 1l.67 0.76 0.25 4.17

Tpmper;\ture 24.4 17.7 42.2 5~ 61.7 7ifT 82.4 78.8 61.1 511. 6 14.5 29.5 52.7

1qh2
Prpcipitation .29 1. 29 .15 .49 .76 .72 .27 Jl4 .Oli .94 T T 5.21

Tf>f1lnerature 24.0 liT 17.8 54. R sq .n 70.1 77.6 76.1 67. ') 55T 41.-0 26 :5 51.9

1qh 1
Preciritntinn ,20 .27 . I, .92 .91 1.91> .I){) .26 .58 .56 .71 .25 6.81

Tpmneratllr~ 212:...7 41.0 til . 1 45.0 (,L•• l 61.5 78.R 77 .6 68T 58.2 18.9 25.7 52.0

1%4
Prp cipl ration .18 .01 . HII .46 1. 48 1.01 .'Jl .01 T .11 .16 .81i 7.17

Tpmpe Yctt lin' ?6 .4 111.2 16.8 48.9 5R.7 61.\ 91. 4 74.6 Ii 1-:1 52.6 lIi.8 llT 50.7

1Qh')

Precinit.'1tion .11 .22 .05 .42 .41 1. 11 .41 1. 01 .55 .02 .41 .59 5.11

Tpmneratllre 11.5 1/~. S 18:2- 52.0 ?J>_.J 1i7.7 77 .1 7~ 59.6 54.2 42.7 26.9 51. 1

1ql)h

Precipitation ,07 2R .18 .27 .lh .21 .44 .1l2 .17 J' .22 .79 1.11

Tpmpe Yfl t nrf> 77.9 12.0 41. 8 50.7 AIL I) 70.5 qn .f, 71,.9 1i8.5 50.2 40.9 25.8 52.5

1967
Pn"c!p{t:ttion . 41l .01 .86 .61i 1.2ft 2.01l . I, 1 .111 .42 .28 .01 .15 6.69

rpmlH:>ratllre loT 17:1' 11 1.7;-= 4\.4 5iF.F 1,4.9 74T 74~- 1i7 . 8 51. 7 41.4 27.1 52.4

1968
Predpit Cltion .17 .81 .40 .40 I. Oli .47 .19 .49 .01, .15 .11, .20 5.46

Tpmperatllrp 24.1i 18.7 ~ 1.7.1 59.0 AlI.4 79.7 l.!W. Ii 1.5 51l.7 19.0 25.8 51.0

1969
Precl pi tat i on .18 .56 .07 1.02 .0/. 1. 11 .21i .nl .20 .85 .14 .47 5.51

Temperature 11l.1 10.1 19.1 5lDF ~~- hli. , 79.2 74.9 h8.8 41i.l 17.4 10.0 52.2

1970
Precipitation .08 .01, .12 .11l .42 1. 12 .14 .18 .1l4 .11, 1. 58 .41 5.01

Temper<'1ture 12.1l 18.7 40.9 44.8 1i0.2 69.5 78.1 79.1 59.7 41,.9 4Tf':f .li:..i 51.4

1961-711
average
Precipitation .19 .18 .14 .50 .71 1. 25 .2B .28 .27 .42 .44 .40 5.46

Temper<tture 27.4 15.2 40.6 49.1 61.1 IiB.1i 79.5 71i .Ii 64.9 51.7 19.1 27.7 51.8

Average for per-
iod of record
PrecipitatLon .28 .12 .15 .48 .65 .62 .11 .12 .15 .44 .29 .11 1/4.78

Temperature 27.1 11.8 42.2 51.5 61.8 70.5 79.8 77.2 lili.l 51.0 18.7 29.1 -52.6

Y Not equal to total of average monthly amounts because of rounding.
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Table 3.-Estimated average annual volumes of precipitation and ground-water recharge in the northern Great Salt Lake Desert
(Areas of precipitation zones measured from isohyetal and geologic maps, figure 1 and plate 1)

J5"rec-ip i tat! on
zone

(inches) Local ity
Area

(acres)

Precipitation

Feet Acre-feet

Recharge
Percent of

prec i pita t ion Acre-feet

Consolidated rocks and alluvium

o

8-more than 12

Do

8-rna re than 10

6-more than 8

6-8

5-6

Subtotal

West slope Grassy Mountains

East slope Silver Island Range

Terrace and Hogup Mountains

Newfoundland Mountains

Periphery of northern Great Salt
Lake Desert

Flanks of Newfoundland Mountains

7,810

lD,880

19,260

9,020

91,650

24,700

163,320

0.88

0.88

0.80

0.63

0.58

0.46

6,870

9,570

15,410

5,680

53,150

11,360

102,0110

8

8

8

3

3

2

550

770

1,230

170

1,590

230

4,5TiO

Lakebed deposits and dune sand

6-8

5-6

Less than 5

Do

Subtotal

Tota I (rounded)

Periphery of northern Great Salt
Lake Desert 14,530

Floor of northern Great Salt
Lake Desert 648,000

Central part of northern Great
Salt Lake Desert 431,000

Bonneville Salt Flats
(crysta 11 ine sa I t beds) 96,000

1,189,530

1,350,000

0.58

0.46

0.40

0.40

8,430

298,000

172 ,DOD

38,400

516;1330

b20,OOO

0 0

0 0

0 0

(.l!) 20,000

20,000

25,000

1/ See page 13 for discussion of recharge estimate for crystalline salt beds.



Lake Desert is internal. The lowest part of the basin is the Bonneville
Salt Flats near Wendover (pI. 1).

Ground water

Ground water occurs in both consolidated and unconsolidated
rocks in the northern Great Salt Lake Desert. The major ground-water
reservoir, nowever, is the unconsolidated to partly consolidated val ley
fill (primarily older alluvium and Salt Lake Formation, table I), which
has a maximum thickness of at least 1,644 feet at well (C-I-19)25baa-1
(see log, table 11) and probably is at least 1,000 feet thick throughout
most of the area.

Studies of the hydrogeology of the Bonneville Salt Flats area
(Nolan, 1928; Turk, 1969) have produced sufficient data to divide the
ground-water system into three distinct segments. The surficial lakebed
deposits and crystalline salt comprise an aquifer that yields brines of
commercial value near Wendover. Alluvial-fan deposits on the lower
slopes of the Silver Island Range and in the subsurface comprise an
aquifer that yields moderately saline water. The valley fill that
underl ies the lakebed deposits and crystalline salt makes up a third
aquifer, which also yields brine.

w--

L:!" •• ., .•

--E

SHALLOW BRINE AQUIFE
(c r ys t a I line 5811 and

Jointed clay)

Figure 4.--lnferred subsurface stratigraphic relationships near Wendover.
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The inferred stratigraphic relationships among the three aqui
fers in the Wendover area are shown diagrammatically in figure 4. The
following discussions of the three aquifers, although based primarily on
studies in the Wendover area, are applicable generally to the northern
Great Salt Lake Desert because similar geologic and hydrologic
conditions prevail throughout most of the area.

Ground water occurs in the Paleozoic rocks that underl ie most
of the area. Although these rocks are known to yield water locally,
their principal function in the ground-water system may be as conduits
for ground-water inflow from adjacent areas.

ShaZZow brine aquifer

The shallow brine aquifer consists of lakebed clay and silt and
crystall ine salt and underlies about 1,650 square miles of the northern
Great Salt Lake Desert. The U.S. Geological Survey conducted an
extensive exploration of the Great Salt Lake Desert in 1925 in order to
determine the mode of occurrence, distribution, and general
characteristics of potassium-bearing brines in the region. The
approximate boundary of the shallow brine aquifer in the northern Great
Salt Lake Desert, shown on plate 2, is adapted from the summary report
of this exploration (Nolan, 1928).

The shallow lakebed clay and silt throughout most of the north
ern Great Salt Lake Desert contain brine. According to Nolan (1928, p.
36), II~', ~', ~"the brine is not uniformly distributed throughout the
sediments but is found in thin horizontal zones within them. A few of
these zones are determined by sandy beds, but by far the larger number
are restricted to thin layers of salt-impregnated clay, which commonly
are only a fraction of an inch thick."

Brine movement.-Although the lakebed clay and silt and assoc
ciated salt deposits may extend to considerable depth, only the upper 25
feet of these materials function as an aquifer (Turk, 1969, p. 104).
Brine moves through intercrystal I ine spaces in the coarsely crystal line
salt beds, which reportedly have a maximum thickness of 5 feet near the
center of the Bonneville Salt Flats (Nolan, 1928, p. 35). The surface
of the salt beds is hard and rigid but the underlying salt deposits are
extremely porous and permeable. The salt is saturated with brine to
within a few inches of the surface.

Turk (1969, p. 104) determined that movement of brine through
the clays underlying the salt beds near Wendover is primarily through a
network of vertical joints having a maximum width of about 1 inch and
generally spaced about 1 foot apart. In some cases, the joint network
has a generally hexagonal surface plan. Gi 1bert (1890, p. 211-213)
described a system of intersecting vertical joints in the lakebeds at
the land surface in the Old River Bed area (see fig. 2) and postulated
the existence of such a system in the clays underlying the desert floor.
Nolan (1928, p.34) noted that in the western part of the desert,numerous
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moist zones on the surface appeared to be related to the presence of a
system of intersecting joints in the underlying lake clays.

It is noteworthy that numerous playas in the southwestern
United States contain zones of relatively high permeabil ity that bear
striking similarity to the shallow brine aquifer in the Bonneville Salt
Flats. liotts (1970b, p. 122; 1970c, p.82) described an area of " g iant
desiccation polygons" in Coyote Playa, in the liojave Desert in
California, where fissures extending to a depth of 25-30 feet below the
playa surface give rise to a zone of high permeability. Walker and Hotts
(1970, p. 150) described similar fissured zones in Big Smoky Playa in
southwestern tJevada. liotts and Carpenter (1970, p. 41,59-60) briefly
discuss zones of "g iant polygons" in Rogers and tlorth Panamint Playas,
also in the Mojave Desert.

From the evidence cited above, it is probable that brine moves
through the shallow lakebeds in the Bonneville Salt Flats area both by
intergranular flow in thin horizontal beds and by flow in open joints.
The 25-foot thickness of the shal low brine aquifer probably reflects the
depth to which the joints extend. Brines have been encountered in
several deeper zones in test holes on the salt flats (Nolan, 1928, p. 36)
but these deeper zones are poorly connected hydraul ical Iy to the shallow
brine aquifer because of the absence of interconnecting joints.

Aquifer properties.-Storage coefficients (see appendix for
definition) determined from 22 tests in the shal low brine aquifer ranged
from 0.12 to 0.00005, indicating that both water-table (unconfined) and
artesian (confined) conditions exist. In citing these results, Turk
(1969, p. 115) pointed out that the aquifer is most commonly unconfined
to partly confined. The range in value of the storage coefficients is
reasonable in view of the manner in which water is transmitted by the
aquifer. Where vertical joints are sparse or lacking, hydraulic
connections are ineffective, and some degree of confinement would be
expected. Where joints are abundant, hydraulic continuity is complete,
and water-table conditions should exist.

The transmissivity (see appendix for definition) of the shallow
brine aquifer, based on the results of more than 80 aquifer tests in the
Bonneville Salt Flats area (Turk, 1969, p. 105, 113), ranges from about
67 ft 2/day (feet squared per day) near the edge of the salt crust to
about 6,700 ft 2/day near the center of the flat where the crystalline
salt is thickest. Transmissivity at any given location is determined in
large part by the degree of interconnection that exists within the joint
system in the clay beds as well as between the joints in the clay and the
intergranular space in the crystalline salt.

Recharge.-Recharge to the
infiltration of precipitation and
adjacent aquifers. Infiltration of
utes minor amounts of recharge.

shallow brine aquifer is primarily by
by lateral subsurface inflow from
runoff from adjacent uplands contrib-

On the Bonneville Salt Flats, the open structure of the
crystalline salt beds allows rapid infiltration. Turk (1969, p. 113)
estimated that any rainfall in excess of 0.1 inch in summer or 0.05 inch
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in winter would contribute to recharge on the salt flats. Based on
these estimates and daily precipitation recorded at Wendover (U.S.
Environmental Science Services Admin., 1971), maximum potential recharge
from precipitation on the Bonneville Salt Flats (an area of about 96,000
acres) in 1970 would have been about 21,000 acre-feet. Approximately
half of this total would have been available on a single day in November
when 1.19 inches of precipitation was recorded at Wendover. During
Apri I-October, precipitation iri excess of 0.1 inch occurred on 8 days.
During December-t1arch precipitation in excess of 0.05 inch occurred on
5 days.

Precipitation in the area of the Bonnevil Ie Salt Flats was
about average in 1970. Therefore, the number of days when precipitation
exceeded the minimum amounts estimated by Turk (1969, p. 113) and the
volume of the excess could reasonably be considered to be representative
of average conditions. Thus, the average annual potential recharge from
precipitation on the Bonneville Salt Flats may be on the order of 20,000
acre-feet.

Elsewhere in the northern Great Salt Lake Desert, lakebed de
posits form the land surface and precipitation contributes 1ittle, if
any, recharge to the shallow brine aquifer. As soon as the clay and
silt becomes wet, the surface becomes a sea of mud, the desiccation
cracks disappear, and the water stands in ponds until evaporated.
Recharge to the aquifer in these areas is almost entirely by subsurface
inflow.

Nolan (1928, p. 37), in describing the occurrence of brines in
test holes, noted that "In most of the holes away from the edge of the
flat the brine flow, if plentiful, was under a small hydrostatic
pressure, as shown by a rise of brine in the hole amounting to several
inches and rarely to a foot-" He explained the hydrostatic pressure as
follows (p. 41): liAs each layer represents the surface of the lake
floor at a particular time in the past, it would have a sl ight slope
away from the shore of the ancient lake. Water flowing in along such a
plane would therefore be under a sl ight hydrostatic pressure~" ~', ~',II The
source of this inward-draining water is subsurface discharge from the
adjacent alluvial-fan aquifers. (See fig. 4.) The volume of such
inflow to the shallow brine aquifer in the entire northern Great Salt
Lake Desert cannot be determined directly.

Discharge.-The shallow brine aquifer discharges water
primarily by evaporation and by gravity flow to ditches. No known wells
or springs in the area discharge from this aquifer. The aquifer yields
brine by gravity flow to collection ditches in the Bonneville Salt
Flats, and the brine is distributed to evaporation ponds. This
brine-collection system has been operated intermittently since about
1960. Based on data in the files of the Geological Survey for pumpage
at a booster pump at U.S. Highway 40, brine production from the ditch in
T.1 tL and T.1 S., R.17 W., was as follows:
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July 1966-August 1970

September 1970-Apri 1 1972

May-September 1972

October-December 1972

Total

Total production
(acre-feet)

4,650

o

1,560

o

G,210

This ditch was the' only ditch operated north of U. S. Highway
40 since 1966. Average brine discharge from the shal low brine aquifer to
the ditch north of the highway during the above period was about 960
acre-feet per year.

Direct evaporation from the water table occurs throughout the
salt flats, where the crystalline salt is saturated to within a few
inches of the surface. In the area where lake clays form the surface,
depth to the brine ranges from 2 to 3 feet near the center of the desert
floor to 7 to 9 feet at the margins (tJolan, 1928, p. 41). Direct
evaporation from the water table may also occur in this area at places
where capi llarity in the fine-grained sediments raises the water several
feet above the water table or where the water surface is exposed in open
joints and desiccation cracks in the clay beds.

The rate of evaporation of ground water from a shallow water
table underlying bare soils depends on meterological, hydrological, and
soil conditions. The primary controlling factors are temperature, humid
ity, salinity, depth to water, and soil type. tlo direct measurements of
ground-water evaporation have been made in the northern Great Salt Lake
Desert. Average ground-water evapora t i on from the sha 11 ow br i ne aqu i fer
is assumed to be about 19,000 acre-feet annually, equal to the difference
between estimated average recharge from precipitation on the salt flats
and estimated average brine discharge to the collection ditches.

Host evaporation from the shallmv brine aquifer probably takes
place on the Bonneville Salt Flats within a short time after the
rainstorms and periods of snowmelt that provide recharge. The surface of
the salt flats, when dry, is dense and relatively impermeable. Fresh
water from rainfall or snowmelt dissolves part of the salt crust and
infiltrates to the water table a few inches below the surface.
Evaporation from the water table leaves behind the dissolved salts.
Because of the large dissolved-sol ids content of the brine, evaporation
residue rapidly seals the openings above the water table and
re-establishes the dense, relatively impermeable surface crust. Further
evaporation is thus prevented, even though the saturated zone is only
inches below the land surface.

The volume of evaporation from the water table in
where lake clay and silt forms the land surface is unknown.
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of brine from the water table should rapidly
salt, and since little or no infiltration of
this part of the shallow brine aquifer,
permanent. Total evaporation from this part
balance recharge by subsurface inflow from
aquifer.

produce a seal of residual
precipitation takes place in
the seal would tend to be
of the aquifer is assumed to

the adjacent alluvial-fan

Storage.-An estimated 9.6 million acre-feet of brine is in
storage in the shallow brine aquifer, assuming an average porosity of 45
percent (Turk, 1969, p. 104) and an average saturated thickness of 20
feet. The quantity of brine recoverable by gravity drainage is dependent
on the specific yield (see appendix for definition) of the aquifer
materials. Turk (1969, p. 104) reports 6.3 percent as the average
specific yield of several samples collected from above the water table
and saturated with brine in the laboratory. A brine-saturated sample
from below the water table had a specific yield of 10 percent. If the
average specific yield of the shallow brine aquifer is 6.3 percent, about
1.3 million acre-feet of brine could be recovered by pumping from wells
or by gravity drainage into collecting ditches penetrating the full
saturated thickness of the aquifer.

Alluvial-fan aquifer

An "apron 'l of unconsol idated alluvium borders much of the floor
of the northern Great Salt Lake Desert (see pI. 1). These surficial
alluvial deposits, together with underlying unconsolidated to
well-cemented older alluvium (QTu in table 1) that was also deposited as
fans or aprons along the mountain flanks, comprise an aquifer referred to
herein as the "alluvial-fan aquifer. 11

Along the east flank of the Si lver Island Range, the al luvial
fan aquifer is a significant part of the ground-water system. As
indicated in figure 4, the aquifer in this area is in contact with the
shallow brine and valley-fill aquifers as weI I as the underlying
Paleozoic rocks. Hydraulic continuity between the various aquifers along
the Silver Island Range is incomplete, however, and each unit reacts more
or less independently to changes in hydrologic conditions. Elsewhere
around the periphery of the northern Great Salt Lake Desert, little
specific information is available concerning ground water in the
alluvium, but conditions are thought to be similar.

Water in the alluvial-fan aquifer along the eastern flank of
the Silver Island Range occurs under artesian conditions. Well (C-I-19)
3ddb-l, drilled there in 1946, reportedly yielded water under sufficient
pressure to rise 15 feet above the land surface (table 10). By 1960 the
pressure had decreased so that static water levels in weI Is in this area
were approximately at land surface (Turk, 1969, p. 73). In 1972, at
least one of the wells, (B-1-18)29ccc-1, was again flowing. A hydrograph
showing water-level fluctuations since 1962 in observation well
(C-1-19)3ddb-1, completed in the alluvial-fan aquifer, is shown in figure
3; and water-level data for this well are tabulated below. All
measurements are by U.S. Geological Survey personnel except those denoted
by an asterisk (*), which are from Turk (1969, p. 74).
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Date Water level
(feet below land surface)

Aug. 8, 1962 0.53

Oct. 22 .64

lIar. 7, 1963 4.22

lIar. 15, 1964 7.61

Feb. 26, 1965 12.92

Aug. 26 18.32

Oct. 19 18.48

t~ov • 30 ~'~18.89

t1ar. 3, 1966 17.92

Hay 7 ~'~12. 58

June 18 ~'~ 10.98

Aug. 18 11.08

Oct. 4 12.47

Oct. 6 ~'~12.52

Nar. 28, 1967 9.45

Sept. 20 7.45

Har. 7, 1968 4.09

Sept. 18 3.34

11ar. 1, 1969 3.67

Sept. 15 5. 19

lIar. 10, 1970 5.91

Sept. 9 5.02

11ar. 1, 1971 3.23

Sept. 20 3.71

Har. G, 1972 2.85
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Water levels in the alluvial-fan aquifer in the Ripple Valley
area range in depth from about 10 feet below land surface at the edge of
the Great Salt Lake Desert to at least 360 feet below land surface at
higher altitudes in the Grassy t10untains (see wells (fl-3-12)23ccd-1 and
(C-1-10)5cab-1, table 10). Water in the alluvium in Ripple Valley is
generally under water-table conditions.

Movement.-Ground water in the alluvial-fan aquifer moves down
gradient from recharge areas in the mountains in and around the northern
Great Salt Lake Desert to discharge areas along and under the toe of the
alluvial aprons. Gradients on the potentiometric surface are relatively
steep near the base of the mountains, as suggested by the contours on
plate 1. Throughout much of the area, however, water-level measurements
are too few to accurately define the potentiometric surface.

Aquifer Properties.-Aquifer tests were conducted in 1966-67 by
Bonneville, Ltd., personnel at wells (C-1-19)2cbc-l and 2cbd-1 in the
alluvial-fan aquifer. Transmissivity values reported by Turk (1969, p.
65) for these tests ranged from ~1,600 to 63,650 ft 2/day at the former
well and from 21,300 to 26,800 ft/day at the latter. Such high values
would reflect the presence of open joints, fractures, and solution
channels in underlying carbonate rocks that transmit water freely to the
alluvial-fan aquifer. Storage coefficients of 0.0005 and 0.0002,
respectively, calculated by Turk from these tests, are typical of
confined aquifers.

Recharge.-Recharge to the alluvial-fan aquifer is from infil
tration of precipitation and from subsurface inflow. Precipitation on
areas above the desert floor is estimated to contribute less than 5,000
acre-feet of recharge annually (see table 3). 110st of this recharge
eventually moves into the alluvial-fan aquifer at the base of the
mountains. Available data are inadequate to provide a basis for
estimating total subsurface inflow.

Discharge.-Discharge from the alluvial-fan aquifer is byevapo
transpiration, by pumping and flow from wells, and by subsurface outflow.
No springs in the northern Great Salt Lake Desert are known to discharge
from the alluvial-fan aquifer. Estimated annual discharge by
evapotranspiration is about 2,500 acre-feet, as indicated in the
following tabulation.
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Annual
totalacre

Water consumption
Acre
feet/

Depth to
water

(feet)
Area

(acres)
Loca 1i ty (see pl. 1)
and types of phreatophytes

East flank of Silver Island
Range, adjacent to Bonneville
Salt Flats; sparse to moder
ately dense greasewood, locally
mixed with sagebrush and rabbit-
brush 12,000

Less
than 50 O. 1 1,200

\Jest flank of Grassy Hountains;
phreatophytes as above, ex
tensive patches of bare soil
along desert margin 4,700 10-40 • 1 470

Clive area; phreatophytes as
above 6,400 20-60 .05 320

Flanks of Newfoundland
tlountains; phreatophytes
as above 5,100 10(7)-

more
than 50

• 1 510

Total (rounded) 28,000 2,500

Four wells discharged water from the alluvial-fan aquifer in
the \Jendover area in 1972. Three of these, (C-1-19)2adb-1, 3ddb-1, and
10bac-1, are pumped, one at a time and on a seasonal basis, to supply the
water needed to remove sodium chloride precipitated as a byproduct in
Bonneville, Ltd.'s potash production process. The other well (8-1-18)
29ccc-1, is an unused flowing well. Average total discharge from these
wells is estimated at about 650 gpm (gallons per minute) (H. C. Ballard,
Bonneville, Ltd., plant superintendent, oral commun., 1972). Adjusted
for a production season of about 9 months, total annual discharge is
about 250 mi 11 ion ga llons (770 acre-ft).

Ground water is pumped from wells completed in the alluvial
fan aquifer for 1ivestock in Ripple Valley and the IJewfoundland 110untains
during the winter grazing season. In Ripple Valley, use by 1ivestock
varies from an estimated 0.6 acre-foot during a wet year to about 1.2
acre-feet during a dry year. On the average, ground-water discharge from
stock wells in Ripple Valley is probably about 1 acre-foot annually.
About 6,000 sheep are wintered annually on the IJewfoundland grazing unit.
Based on consumptive-use allowances by Criddle, Harris, and Willardson
(1962, p. 23), estimated annual consumption of water by these sheep is
about 17 acre-feet. Of this amount, probably less than 1 acre-foot is
pumped from the two wells in the area. The remainder is supplied by
springs and seeps discharging from aquifers in consolidated rocks.
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Direct estimation of subsurface outflow from the alluvial-fan
aquifer is not possible from the scanty field data available. The down
ward trend of the hydrograph of well (C-I-19)3ddb-l (fig. 3) may indicate
that some water has been withdrawn from storage in the aquifer since
initial development in 1946. However, because of nearby pumping at the
time of or preceding many of the measurements, the water levels shown on
the hydrograph may not accurately reflect the potentiometric surface of
the aquifer. If no long-term changes in storage are taking place,
average recharge and discharge of the aquifer are approximately equal.
Under these conditions, subsurface outflow can be estimated indirectly as
about 1,300 acre-feet annually, the approximate difference between
recharge from precipitation (4,540 acre-feet) and discharge by
evapotranspiration and pumping from wells (3,272 acre-feet).

Storage.-The volume of ground water stored in the alluvial-fan
aquifer cannot be estimated because the extent of the aquifer is unknown.
The lateral boundaries of the aquifer are gradational, as indicated in
figure 4, and the vertical boundaries cannot be defined from the few well
logs and water-level measurements available.

ValleY-Ii II aquifer

The largest ground-water reservoir in the northern Great Salt
Lake Desert is in unconsolidated to partly consolidated valley fil I
(older alluvium and Salt Lake Formation, table 1). The total thickness
of val ley fill ranges from zero where older Paleozoic rocks crop out (pl.
1) to 1,385 feet at Lemay (see log of well (B-7-14)29, table 11) and at
least 1,644 feet in the Bonnevi I Ie Salt Flats area (see log of weI I
(C-I-19)25baa-l, table 11).

Volcanic rocks underlying the unconsolidated sediment (Heylmun,
1965, p. 28-29) may also constitute a part of the major ground-water res
ervoir, as do the younger volcanic rocks in Curlew Valley (BoIke and
Price, 1969, p. 15). If these rocks are included, the total thickness of
the reservoir rocks may be more than 5,000 feet throughout much of the
area, based on interpretation by Cook and others (1964, p. 715-740) of
data from a regional gravity survey of the northern Great Salt Lake
Dese rt.

Movement.-Water moves laterally into the valley-fill aquifer
from the alluvial-fan aquifer, and some brine may move downward from the
shallow brine aquifer through ruptured well casings and interfingering
permeable strata. The lack of reliable water-level data throughout most
of the northern Great Salt Lake Desert precludes any precise
determination of the direction of ground-water movement within the
valley-fill aquifer.

Aquifer properties.-The valley fill does not transmit water
uniformly. As indicated by the drillers' logs of wells (B-7-14)29,
(C-1-19)25baa-l, 34cdc-l, 35bcb-l, and 35ccc-l in table 11, most of the
uppermost 1,000 feet of material is clay. Below this depth,
conglomerate, sand, and gravel beds yield or have yielded brine to
several wells ((C-I-19)23cbc-l, 25baa-l, 34abb-l, 34bdc-l, 35bcb-l, and
35ccc-l, table 10) owned by Bonneville, Ltd.
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In some parts of the northern Great Salt Lake Desert, the
valley fi II is relatively permeable at shallow depths. The log of well
(B-3-12)23ccd-l (table 11) indicates that the fill from 23 feet to at
least 500 feet below land surface at that location is all sand and clay,
with beds of sand ranging from 5 to 16 feet in thickness reported at
intervals below 94 feet. A well drilled at the southern end of Park
Valley, (B-9-12)9bbb-1 (Hood, 1971b, p. 43), penetrated relatively
permeable materials,including beds of sand and gravel, to the total depth
of 346 feet. Well (B-8-17)3Iccc-l, near Lucin, penetrated 40 feet of
sand bearing fresh water at a depth of 160-200 feet (Hood and Price,
1970, p. 46).

Aquifer test results furnished by 11. \/. Lallman (written
commun., 1972) indicate that transmissivity of the valley-fill aquifer
near Wendover averages about 13,400 ft 2/day, and the storage coefficient
is about 0.00011.

The potentiometric surface of the valley-fill aquifer was 20-30
feet below land surface in the Bonneville Salt Flats area in 19119-51 (see
wells (C-1-19H4bdc-l, 34cdc-l,35bcb-l, 35ccc-l, table 10). Water
levels reported for wells (C-1-19)34cdc-1 and 35bcb-l indicate that by
1968-70, the potentiometric surface in the area of brine withdrawal was
50-60 feet below land surface.

Recharge.-The volume of recharge to the valley-fill aquifer
cunnot be accurutely determined from available data. Subsurface data are
scanty throughout most of the area, and quantitative estimates of aquifer
properties are lacking except for the Bonneville Salt Flats area near
Wendover. Subsurface outflow from Park Valley into the valley fill of
the northern Great Salt Lake Desert is estimated to be about 5,000
acre-feet annually (J. \1. Hood, oral commun., 1972). Recharge from
precipitation in the northern Great Salt Lake Desert is negl igible.
Except where the aquifer materials are exposed at the surface, they are
generally overlain by relatively impermeable lakebed clays. Throughout
most of the northern Great Salt Lake Desert, recharge is entirely by
subsurface inflow from adjacent aquifers in the alluvial fans and
consolidated Paleozoic rocks.

D1:scharge.-Discharge from the valley-fill aquifer in the north
ern Great Salt Lake Desert is by pumping from weI Is. Subsurface outflow
from the area is probably negl igible, but detailed regional studies would
be required to fully determine inflow-outflow relationships in the
aquifer.

WeI Is owned by Bonneville, Ltd., are pumped to supply brine for
potash production. At present (1972) only four of the company's deep
brine wells are in use. (See wells (C-1-19)23cbc-1, 34abb-l, and
31fbdc-l, table 10. The fourth well is at (C-2-19)3bcc-1, just beyond the
boundary of the area considered in this report.) A fifth well,
(C-1-19)34cdc-l, was pumped intermittently until October 1969.

Based on data in the files of the Geological Survey, estimated
discharge from the four wells in the area considered in this report was
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about 2,600 acre-feet in the period October 1969-September 1970 and about
2,400 acre-feet in the period January-September 1972.

Total discharge from the four wells, calculated from the data
for these 21 months, averages about 2,900 acre-feet per year.

Storage.-Total ground-water storage in the valley fill is esti
mated to be about 220 million acre-feet, on the basis of (1) an assumed
average porosity of 40 percent; (2) a total area underlain by the aquifer
of about 1.1 mill ion acres; and (3) an assumed average thickness of
saturated material of 500 feet. The volume of stored water potentially
recoverable by pumping from wells, assuming an average storage
coefficient of 0.0004 as reported from tests near Wendover, would be
about 90,000 acre-feet. All the water in the valley-fill aquifer in the
central part of the northern Great Salt Lake Desert would be briny.

other aquifers

Aquifers in the mountainous areas in the northern Great Salt
Lake Desert are discontinuous--water is stored locally in a thin
weathered zone and in fractures in Tertiary granite, in fractures and
other secondary openings in Paleozoic carbonate rocks, and in
intergranular spaces in unconsolidated Quaternary alluvial deposits. The
scanty precipitation, steep slopes, extreme surface dissection, and
generally dense rocks making up much of the surface all combine to
prevent the formation of a continuous saturated zone within the mountain
blocks.

An estimated 35-40 acre-feet of ground water is discharged
annually in the Newfoundland 110untains by springs and seeps, most of
which issue from the Tertiary granite at the north end of the mountains.
None of the springs yield more than about 10 gpm, but al I appear to be
perennial. The generally dense grasses and scattered clumps of
hydrophytes and deciduous brush in and around the spring and seep areas
cover a total of about 5 acres and discharge an estimated 15 acre-feet of
ground water annually by evapotranspiration.

The springs and seeps in the Newfoundland 110untains appear to
issue mainly from weathered granite, from "gran ite wash" immediately
downslope from outcrops, or from fractures. Several of the springs
discharge as a series of seeps in the bottom of gullies incised in the
granite. In March 1972, water could be seen seeping, and in a few
instances flowing, from fractures in the relatively unweathered granite
at locations above the bottom of gullies. Thus it appears that the
granite, although on the whole of low permeabil ity, has a system of
intersecting fractures that enable it to transmit significant quantities
of water. The weathered zone, where it is present, absorbs precipitation
and transmits it downward into the open fractures. The entire area of
the IJewfoundland Hountains receiving more than 6 inches of precipitation
annually (fig. 1) coincides with the highest peaks of the granite
outcrop, so that the ground-water reservoir in the granite is more
favorably situated with respect to recharge than other rock units in the
mountains.

22



The Paleozoic carbonate rocks, where they are fractured or have
solution channels or other secondary openings, transmit and temporarily
store some ground water. At least one spring, (B-5-13)18bd-S (table 10),
issues from fractures in these rocks.

TJ1:seUSS1:on of recharge and diseharge estimates

The lack of detailed information precludes an exact accounting
for all items in the ground-water budget of the northern Great Salt Lake
Desert. The volumes of recharge and discharge discussed in preceding
sections for the shallow brine, alluvial-fan, and val ley-fill aquifers
only partially account for the total movement of ground water in the
area.

Recharge from precipitation in the area is estimated as about
25,000 acre-feet annually (20,000 acre-feet on the Bonneville Salt Flats
and 4,540 acre-feet on the uplands). Although recharge from
precipitation in the area where the surface is formed by lakebed clay and
silt is assumed to be negl igible, desiccation cracks there may allow some
inflow of recharge from the surface before expansion of the wetted clays
seals the cracks. Such inflow, though the volume per unit area might be
quite small, could conceivably account for several thousands of acre-feet
of recharge per year over the more than 1 mill ion acres of lakebed
deposits involved (table 3).

Subsurface inflow from adjacent areas is estimated to average
about 5,000 acre-feet annually from Park Valley into the valley-fill
aquifer. Aquifer properties determined from tests on weI Is in the
alluvial-fan aquifer near Wendover (see p. 18) indicate that the
underlying and adjacent Paleozoic carbonate rocks transmit water freely
to the alluvial-fan aquifer. If such properties are characteristic of
the Paleozoic rocks throughout the area, these rocks may transmit several
thousands of acre-feet of recharge annually to the northern Great Salt
Lake Desert.

About 19,000 acre-feet of ground water is estimated to be dis
charged annually by evaporation on the Bonneville Salt Flats. The
assumption on which this estimate is based--that recharge and discharge
to the shallow brine aquifer are equal--appears reasonable, but has not
been confirmed by direct field observation. The estimated volume of
evaporation is probably of the correct order of magnitude, but both
evaporation and recharge figures may be in error by several thousand
acre-feet.

\Jater qual ity

Great
U.S.

Water from the northern
fresh to briny, according to the
classification (Hem, 1970, p. 219):
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Dissolved-solids concentration,
in mill igrams per liter (mg/l)

Less than 1,000

1,000- 3,000

3,000-10,000

10,000-35,000

More than 35,000

Classification

Fresh

Sl ightly saline

Moderately sal ine

Very sal ine

Briny

Plate 2 and table 12 indicate the general chemical character of the water
in the area, and table 4 summarizes the results of several partial
chemical analyses of brine from wells completed in the valley-fill aqui
fer.

Fresh water might be encountered in the subsurface locally in
perched water zones in sand dunes and at shallow depths in the alluvium.
Such areas would probably be of small extent, however, and they would
contain relatively small volumes of water.

In general, ground water under the desert floor contains
150,000 mg/l or more of dissolved sol ids, which precludes its use for
nearly anything except mineral production or uses following after desal
inization. Locally, around the periphery of the desert in the alluvium,
and probably throughout much of the Terrace and Hogup 110untains, fresh to
moderately sal ine ground water is available for 1ivestock.

Several wells that were drilled in Ripple Valley to obtain
water suppl ies for livestock were abandoned because of the highly saline
water that was encountered (see wells (B-l-ll)35bcc-l, (B-3-11)31aaa-l,
and 31ddb-l, table 10).

Water in the ~ewfoundland Mountains ranges from fresh to mod
erately sal ine (pl. 2). Based on specific-conductance measurements of
melt water from snowbanks mixed with ground-water discharge from springs
(see (B-6-13)31db-S and 32bc-S, table 10), even direct runoff from upland
areas probably contains 500 mg/l or more of dissolved solids.

The mountain range, completely surrounded as it is by sal ine
desert, receives large quantities of salt in the form of particles de
posited by winds that sweep across the desert floor. The surface accumu
lation of windblown salt is dissolved by rainfall and snowmelt (which may
already contain dissolved salt from airborne particles) and carried back
toward the desert by surface runoff or downward into the soil and the
underlying ground-water reservoir by the water that infiltrates. Thus,
few, if any, water sources in the Newfoundland Mountains can be expected
to contain less than 500 mg/l of dissolved minerals.

Water
(B-6-13)30bc-S

samples collected from springs (B-5-13)18bdb-S1
and 31ac-S in the Newfoundland Mountains were fresh
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Table 4.--Summary of selected chemical-quality data for
Bonneville, Ltd., brine-production wells, 1967-71

Calculated from file data furnished by Bonneville, Ltd. Analyses made by Bonneville, Ltd., personnel
at Wendover plant.

Concentrations, in milligrams per liter

N
V1

(C-l-19)23cbc-1; Brine Well No. 13:
Number of determinations
Average concentration
Maximum concentration
Minimum concentration

(C-I-19)34abb-1; Brine Well No. 10:
Number of determinations
Average concentration
Maximum concentration
Minimum concentration

(C-I-19)34bdc-1; Brine Well No.8:
Number of determinations
Average concentration
Maximum concentration
Minimum concentration

(C-l-19)34cdc-1; Brine Well No.6:
Number of determinations
Average concentration
Maximum concentration
Minimum concentration

Magnesium
(Mg)

11
2,100
3,100
1,500

16
1,500
1,800
1,200

12
1,700
2,400
1,400

10
1,900
2,600
1,200

Sodium
(Na)

3
50,000
52,000
49,000

5
46,000
47,000
45,000

5
48,000
52,000
46,000

4
50,000
53,000
46,000

Potassium
(K)

12
2,700
3,500
2,200

18
2,200
2,400
1,700

15
2,300
2,700
1,800

11
2,400
2,700
2,100

Sulfate
(S04)

o

1
6,000

1
6,000

o

Chloride
(el)

86,000
92,000
81,000

77 ,000
80,000
73,000

81,000
90,000
77 ,000

84,000
92,000
77 ,000

Specific
gravity
at 20°C

12
1.103
1.109
1.097

18
1.095
1.099
1.092

15
1.098
1.108
1.093

11
1.099
1.110
1.093



slightly saline (table 12). The one well, (B-5-13)31acd-l, from which a
sample was obtained for analysis yielded moderately sal ine water.

Potential for additional water-resources development

Relatively large volumes of ground water are available in the
northern Great Salt Lake Desert but the limiting factor for future
development is water quality. For any industry in which brine can be
used, ample suppl ies are available. For water supplies for livestock,
the potential for additional development is relatively small.
Exploratory drill ing and detailed local studies might identify areas
where water of sufficiently low dissolved-solids content for livestock
could be obtained. The northern margin of the desert appears to be most
promising for fresh to moderately saline water.

Some of the ground water presently discharged by evapotrans
piration might be captured for beneficial use by pumping from properly
located and constructed wells. However, the areas of phreatophytes are
generally areas where the ground water is sal ine, and the water captured
probably would not be usable without treatment for most existing uses.
Interception of the ground water upgradient from the phreatophyte areas
might be feasible, and in real ity, the existing stock weI Is in Ripple
Valley are doing this already. A large-scale salvage operation would
probably not be economically feasible, however, because of the large
area and relatively large (100-350 ft) pumping lifts involved.

Additional water sources could be developed in the Newfound
land 110untains to supply water for livestock. Wells constructed in un
consol idated deposits along the mountain flanks might yield water
similar in quality to that from the existing wells. The extensive
spring and seep areas could be developed to conserve and util ize much of
the water now consumed by evapotranspiration.

SUMMARY OF HYDROLOGY OF IJORTHWESTERIJ UTAH

Northwestern Utah, as discussed in this report, includes all
the area of the State north and west of Great Salt Lake, except for the
Goose Creek and Raft River drainage areas in the extreme northwestern
corner (fig. 1). The hydrology of the latter two areas, which drain
into the Snake River in Idaho, was described by Piper (1923) and Nace,
Fader, and Sisco (1961), respectively.

Figure 1 and plate 1 summarize the general physiography, pre
cipitation patterns, and distribution of hydrogeologic units in north
western Utah. Table 1 contains a general description of the lithology
and water-bearing characteristics of the hydrogeologic units. More
detailed descriptions of the physiographic, climatic, and geologic
characteristics of individual subareas are given in the preceding
sections of this report and in the publications cited on page 3.

Total precipitation in northwestern Utah, an area of about
6,000 square miles, is estimated to average about 2,600,000 acre-feet
annually (table 5). Of this total, about 4 percent (100,000 acre-ft)
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Table 5.-Summary of estimated average annual volumes of precipitation
and ground-water recharge in hydrologic subareas of northwestern Utah

Subarea Area
(1,000 acres)

Prec i pit a t i on _-::- "_R:,:.:e:;,;<;:::,;I..;.;la::.;r...9.,;;e:-::=:-- _
(1,000 Percent of 1,000

acre-ft/yr) precipitation acre-ft/yr

Blue Creek Valley 142 184 7.6 14

Promontory t10unta ins 228 240 5 12

Hansel Valley 152 160 5 8

Curlew Valley 351 332 1.1 3.6

Park Valley 674 520 4.6 24

Grouse Creek valley.u 302 277 4.5 12

Pilot ValleyJ! 313 175 .6 1.1

Northern Great Salt
Lake Desert 1,350 620 4 24

Sink Valley.Y 134 70 1.6 1.1

West ShoreJ! 124 51 1.6 .8

(rounded)Total 3,800 2,600 100

11 Estimates have been adjusted from the report cited on page 3
to conform to sl ightly different boundaries used in this report.
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Table 6.--Summary of estimated average annual volumes of inflow to
and outflow from northwestern Utah

tAll volumes are given in thousands of acre-feet. Estimates are from reports cited on page 3 or from calculations
based on runoff maps by Bagley, Jeppson, and Milligan (1964) and Busby (1966)]

N
00

Subarea

Promontory Mountains

Hansel Valley

Curlew Valley

Park Valley

Grouse Creek valley

Pilot Valley

Northern Great Salt Lake
Desert

West Shore

Total (rounded)

Inflow Outflow

Surface Sub- Origin Surface Sub- Destination
surface surface

4 9 Bear River Bay mudflats
and Great Salt Lake

5 1 Great Salt Lake

2 36 Curlew Valley, Idaho 6 - Do.

Y3 Do.

.5 1.6 Grouse Creek drainage,
Nevad~1

.1 .3 Pilot Creek valley,
Nevada (Harrill, 1971,
p. 17, 23)

.8 1.8 Thousand Springs Valley,
Nevada (Rush, 1968,
p. 38)

.4 2.3 Pilot Valley drainage,
Nevada~/

.15 - Goshute Valley, Nevadal l .5 - Great Salt Lake

5.4 1.2 Skull ValleyY

--
9 43 15 13

II Estimate by J. W. Hood (oral commun., 1972).
21 Area included in report cited on page 3 but not included in area of this report. Estimates have been adjusted

from those given in cited report in order to conform to boundaries used here.
II Diverted by pipeline to Air Force installation at Wendover.



infiltrates to the water table as ground-water recharge. The remainder
either runs off, is consumed directly by evapotranspiration, or is held
temporarily as soil moisture and ultimately consumed by
evapotranspiration.

In addition to precipitation on the area, northwestern Utah
receives inflow from adjacent areas, as indicated in table 6. Total in
flow, both surface and subsurface, is estimated to average about 52,000
acre-feet annually.

Surface water

Although many streams in the mountainous areas of northwestern
Utah are perennial in their upper reaches where baseflow is sustained by
spring discharge, all the streams in the area are ephemeral in their
lower reaches. Overland runoff, estimated to average less than 35,000
acre-feet annually for the entire northwestern Utah area, occurs only
during and immediately after short-l ived summer thunderstorms and during
the brief early spring snowmelt. Runoff that is concentrated in
ephemeral streams is lost rapidly by streambed infiltration and by
evapotranspiration on the alluvial slopes. Evapotranspiration on the
desert floor and the mudflats around Great Salt Lake consumes what little
water rema i ns.

The only continuous streamflow record available for the entire
area is for Dove Creek near the town of Park Valley, but partial records
of streamflow are available from five crest-stage gaging stations. Dis
charge records for the Dove Creek station are contained in annual reports
prepared by the U.S. Geological Survey (1963, 1962-72). Summaries of
available streamflow records for the crest-stage stations and for miscel
laneous sites in the area are included in several of the reports cited on
page 3.

Because most of the streams in the area are ephemeral, use of
surface water is slight. Several small impoundments have been
constructed on the larger streams, and water is diverted from these
impoundments or directly from stream channels for irrigation in the
Grouse Creek, Blue Creek, Curlew, and Park Valley areas. Total irrigated
acreage in these areas in 1968 was about 5,700 acres (Foote and others,
1971, p. 8). Assuming an average use of 3 acre-feet per irrigated acre,
water use for irrigation in northwestern Utah in 1968 was about 17,000
acre-feet, of which probably 2,000 acre-feet or less was from
surface-water sources.

Springflow suppl ies water for livestock in most of the upland
area surrounding the desert. Thus the total use of surface water by
livestock in the area is probably less than 500 acre-feet annually.

Ground water

Estimated ground-water budgets for each of the hydrologic sub
areas of northwestern Utah are given in table 7. The budgets for several
of the subareas are not in balance. The studies in which these budgets
were made were not meant to provide precise, quantitative answers, and
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Table 7.--Summary of ground-water budgets for hydrologic subareas of northwestern Utah

[All amounts are in thousands of acre-feet annually and are from reports cited on page 3 or from preceding sections of this report]

Discharge from wells, springs, seeps: Amounts are exclusive of discharge that is consumed by evapotranspiration.

Recharge Discharge
Evaporation

Subarea Subsurface From pre- Subtotal Subsurface and evapo- We lls, springs, Subtotal Remarks
inflow cipitation (rounded) outflow transpiration and seeps (rounded)

Blue Creek Valley 14 14 5.5 0.7 7.8 14 Outflow to Promontory Mountains.

Promontory
Mountains 5.5 12 18 9 14 4 27 Inflow figure incomplete; outflow to

Great Salt Lake and Bear River Bay
salt flats.

Hanse 1 Va lley - 8 8 1 7.6 2.4 11 Subsurface inflow not accounted for;
outflow to Great Salt Lake.

Curlew Valley 36 3.6 40 34 16 50 Imbalance between recharge and dis-
charge due to withdrawal from

W storage.;;:>

Park Valley 24 24 8 16 .5 24 Outflow to northern Great Salt Lake
Desert and Great Salt Lake.

Grouse Creek
valley.!.! 1.6 12 14 2 11 2 15 Imbalance between recharge and dis-

charge due to withdrawal from stor-
age; outflow to Pilot Valley.

Pilot Valley.!.! 6.4 1.1 8 0 7.4 .6 8

Northern Great Salt
Lake Desert 5 25 30 0 21 4.7 26 All figures probably incomplete.

Sink Valley.!.! - 1.1 1 .9 .2 1 Outflow to West Shore.

West Shore.!:.! 2.1 .8 3 2.8 .1 3

Total for north-
western Utah
(rounded) Y60 100 Y160 Y30 110 40 Y180

II Estimate has been adjusted from that given in report cited on page 3 in order to conform to slightly different subarea boundaries used in
this ~eport.

~I Includes approximately 15,000 acre-feet moving between subareas.



the imbalance in some cases stems from inaccuracies inherent in the
reconnaissance methods used. In most subareas where the budgets are not
in balance, more detailed investi9ations would be required to account for
the budget elements causing the imbalance. In general, however, the
reconnaissance methods are believed to provide reasonably accurate
estimates that certainly are of the correct order of magnitude.

It is probable that total annual recharge and discharge from
the ground-water reservoirs of northwestern Utah are nearly equal, and
that long-term changes in storage occur only locally. Average net total
recharge and discharge are probably in the range from 150,000 to 200,000
acre-feet annually, with at least 10,000 acre-feet annually being
withdrawn from storage in Curlew and Grouse Creek Valleys.

The generalized water-level contours on plate 1 indicate the
approximate altitude and configuration of the potentiometric surface of
the ground-water reservoir. The water-level data on which the contours
are based were collected over a period of several years, but throughout
most of the area average water levels changed 1ittle during this time.
The general direction of ground-water movement, as indicated by the
water-level contours, is toward Great Salt Lake or the northern Great
Salt Lake Desert. The potentiometric surface under the desert floor is
nearly flat:.

Table 8 gives estimates of volumes of ground water in storage
that can be recovered by wells from the upper 100 feet of saturated
aquifer material in each subarea. The total volume of recoverable water
is about 5.6 million acre-feet, but at least three-quarters of this
probably is saline water or brine. Details of the derivation of the
storage estimates are given in the reports cited on page 3, except for
the previously undescribed areas discussed in this report.

\tater qual i ty

Dissolved-solids concentrations in samples from water sources
in northwestern Utah range from 85 to 165,000 mg/l. Concentrations in
ground-water samples range from 111 to 165,000 mg/l (table 9). The 412
analyses summarized in table 9 are included in the reports cited on page
3 or in table 12. The samples were collected from 280 wells (range 263
to 165,000 mg/I) and 86 springs (range 111 to 94,400 mg/I). In addition
to these 412 samples, analyses of 27 samples from streams in the area
shovi a range in dissolved-sol ids concentration from 85 mg/I (springflow
in Bettridge Creek in the Pilot Range) to 26,400 mg/I (discharge from the
Salt Wells Spring group in Hansel Valley Creek near Snowville).

Plate 2 summarizes the general concentration of dissolved
solids in water sources in northwestern Utah. The lowest
dissolved-solids concentrations are found in the Pilot Range and Grouse
Creek and Raft River t10untains, and the concentrations become
progressively greater toward the desert floor. The greatest
concentrations of dissolved sol ids occur in brines underlying the
Bonneville Salt Flats.
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Table 8.--Estimated volumes of recoverable ground water in storage in hydrologic
subareas of northwestern Utah

Based on dewatering of upper 100 feet of saturated aquifer material containing fresh water, except as
noted. Estimates are from reports cited on page 3, except for those areas described in this report.

Remarks: Saline water contains more than 1,000 mg/l of dissolved solids. Briny water contains more
than 35,000 mg/l of dissolved solids.

Subarea

Blue Creek Valley

Promontory Mountains

Hansel Valley

Assumed specific yield
or storage coefficient

0.025

. 05

.05

Volume in storage
(1,000 acre-feet) Remarks

200 Includes some saline water .

760 Predominantly saline water.

65

Curlew Valley

Park Valley

Grouse Creek valley

Pilot Va lley

. 05

.05

.01

.15

.02

.10

(unCOnsolid.ated rOCkS~
(semiconsolidated and
consolidated rocks) :

(channel fill)
(older alluvium)

1,000

500

160

500

Includes some saline water .

Do

Complete dewatering of channel
fill deposits and upper 100
feet of older alluvium.

Includes only area where 100
feet of saturated material
present above 4,250-foot
altitude; below 4,250 feet
water is saline or briny .

Northern Great Salt
Lake Desert

. 063 (shallow brine aquifer) }

.0004 (valley-fill aquifer in
central part of subarea)

1,400 Complete dewatering of both
shallow brine and valley-fill
aquifers in central part of
subarea; no estimate for
alluvial-fan aquifer. All
water briny .

Sink Valley

West Shore Y

Total (rounded)

. 10

.20

.10

.02

(valley-fill aquifer in
Ripple Valley)

(marginal sand and gravel}
(central fine-grained
materials)

50

370

600

5,600

Southern part of Ripple Valley
only; includes some saline
water.

Complete dewatering of satura
ted materials above 4,195-foot
altitude; below 4,195 feet
water is saline.

Predominantly saline water.

1/ Estimated from information in Hood and Waddell (1968, p. 28-30) and Price and Balke (1970,
p. l8~19). Assumed specific yield reflects fine-grained aquifer material.
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Table 9.--Summary of chemical analvses of £round-water samples from northwestern Ctah

Dissolved-solids concLn~ration, in milligrams per liter

Less than 1.000 1,000 - 3 ,000 3,000-10.000 10,000-35.000 More than 35.000
Subarea Number of Percent of Number of Percent of l\umber of Percent of Number of Percent of N"umber of Percent of Minimum Maximum

samples samples samples samples samples samples samples samples samples samples

Blue Creek Valley 28 66 10 24 4 10 382 6,080

Promontory Mountains 34 48 19 27 16 22 2 3 272 24,900

Hans el Valley 12 54 3 14 2 9 1 5 4 18 400 94,400

Curlew Valley 32 64 14 28 3 6 1 2 323 10,400

VJ Park Valley 27 82 2 6 1 3 3 9 111 26,100
VJ

Grouse Creek valley 28 97 1 3 248 1,100

Pilot Valley 10 77 1 8 2 15 170 1,130

Northern Great Salt 1 1 2 2 3 2 126 95 801 Y165,000
Lake Desert

Sink Valley 6 33 7 39 4 22 1 6 1,750 48,100

Wes t Shore 2 100 3,380 7,270

Total 172 41 58 14 40 10 11 3 131 32 111 11165,000

1/ Single analysis given for a composite sample of brine from 126 shallow test holes in the Great Salt Lake Desert by Nolan (1928, p. 39) .



Potential for additional water-resources development

The water resources of northwestern Utah are used for domestic,
municipal, livestock, and irrigation supplies and for mineral extraction.
Dependable surface-water supplies are not available in most parts of the
area; where they are available, they are generally fully developed for
irrigation. Thus, the major source of additional water supplies in the
area is ground water.

The primary constraint on development of ground water in north
\vestern Utah is chemical qual ity. All the VJater underlying the central
part of the area is very sal ine or briny and much of the water at depth
in the valleys surrounding the desert is too saline for present uses.

Small additional water suppl ies for municipal and domestic
needs are generally avai lable in the areas where such uses now exist.
Additional water suppl ies for irrigation may be available locally in many
of the subareas, but proposals for development should include a more
detailed investigation of local ground-water conditions, including test
drill ing at proposed well sites.

A detailed hydrologic investigation should precede any attempt
to recover ground water from storage in any of the subareas. In many
places, such as in Pilot and Sink Valleys, pumping from storage would
lower the potentiometric surface to the level at which sal ine water from
adjacent areas would begin moving toward the weI Is, and water qual ity in
the aquifer would deteriorate. In all cases, detailed knowledge of local
ground-water conditions \vould be necessary for proper design and spacing
of we 11 s.

The unconsol idated materials that constitute the major ground
water reservoir throughout most of northwestern Utah are not uniform.
Where the material is predominantly fine grained, the aquifer may yield
water too slowly to supply large irrigation needs. In many parts of the
area, and especially in the upper reaches of tributary valleys and under
the upper slopes of alluvial aprons surrounding many of the mountain
ranges, depths to the water table are too great for economical pumping
for irrigation.

Livestock water suppl ies are generally available throughout the
area surrounding the floor of the desert. Because the required yield of
a stock well is relatively small, stockwater supplies can be obtained in
many areas where the aquifer is thin, is composed of fine-grained
materials, and is only sl ightly permeable. However, such marginal
aquifer conditions may also result in the presence in the aquifer of
water too sal ine for livestock use, because where ground-water movement
is slow the salts present in the aquifer may not have been flushed out.
Thus, each proposed well site should be investigated to determine
probable ground-water conditions prior to construction of a supply well.
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WeI 1- and spring-numbering system

The system of numbering wells and springs in Utah is based on
the cadastral land-survey system of the Federal Government. The number
in addition to designating the well or spring, locates the site in the
land net. By this system the State is divided into four quadrants by the
Salt Lake base line and meridian. These quadrants are designated by the
uppercase letters A, B, C, and D, thus: A, for the northeast quadrant;
B, for the northwest; C, for the southwest; and D, for the southeast
quadrant. Numbers designating the township and range, respectively,
follow the quadrant letter, and the three are enclosed in parentheses.
The number after the parentheses designates the section, and the
following three letters give the location of the site within the section.
The first letter indicates the quarter seceion, which is generally a
tract of 160 acres, the second letter indicates the 40-acre tract,and the
third letter indicates the 10-acre tract if known. The number that
follows the letters indicates the serial number of a well within the
10-acre tract. Thus, well (B-5-13)31acd-l, in Box Elder County, is in
the SEiSWiNEi sec.31, T.5 N., R.13 W., and is the first well constructed
or visited in that tract (see fig. 5). If the location within a 10-acre
tract is unknown, no serial number is given.

Sections within a township Tracts within a section

"IIel1 I in
IO-acre
tract

Sec. 31

I
I_____J

\ I-+---h"----I mil e

(8-5-13)\10 d-I

I-~OX EL~~COUNT~ER~ ',_

: ~=~-::'--'- A L _
~T LA BASE LINd

I !OOELE ) '--Sal' Loko Ci', I
I

COUNTY \ T.5 N,. R. 13 W.

i I
I-----------~. ~ I

! ~ I
I I

I " \
I
I

L ~

R. I3 W,

6 5 ~ \ 2 I

7 8 9 10\ II 12

18 17 16 15 1\4 13

.~ 20 21 22 23\ 2~

t'--.

30 2~
~

27 26 1~5

31~
We'l

~ 3~---32. 33 35
""'-

I- 6 mi 1es '----..

~'

T
5
N

Figure 5.--Well- and spring-numbering system used in Utah.
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Springs are designated by the letter S preceding
number (final number at the end of the location number),
(B-5-13)18bd-S (IO-acre tract not determined).

Use of metric units

the serial
for example,

In this report, the units which indicate concentrations of
dissolved solids and individual ions determined by chemical analysis and
the temperatures of air and water are metric units. This change from
reporting in "English units" has been made as a part of a gradual change
to the metric system that is underway within the scientific community.
The change is intended to promote greater uniformity in reporting of
data. Chemical data for concentrations are reported in milligrams per
liter (mg/l) rather than in parts per million (ppm), the units used in
earl ier reports in this series. For concentrations less than 7,000 mg/l,
the number reported is about the same as for concentrat ions in parts per
mill ion. For more highly mirieral ized water, the concentrations in
mi 11 igrams per I iter must be adjusted for the density of the sample to
get the equivalent parts per mill ion and the resulting number is always
less than the equivalent number in milligrams per liter. For example, a
concentration of dissolved sol ids of 165,000 mill iqrams per liter, the
average for shallow brine samples collected by IJolan (1928, p. 39) in the
Great Salt Lake Desert, is equivalent to 149,000 parts per mill ion.

Water temperature is reported in degrees Celsius (Oe). Air
temperature is reported in degrees Fahrenheit (oF) as given in U.S. Envi
ronmental Science Services Administration publ ications. The follow
ing conversion table will help to clarify the relation between degrees
Fahrenheit and degrees Celsius:

Temperatures in °c are rounded to nearest 0.5 degree. Underscored temperatures are exact equivalents. To convert

fromoF to °c where two lines have the same value for of, use the line marked with an asterisk (*) to obtain equiva
lent ()C.

_ ..._-_.-----,--

°c OF °c OF °c OF °c OF °c OF °c OF °c OF

.1QJ) .:1 .:.lM 11 0.0 ;g 10.0 §Q 20.0 mi 30.0 ~ 40.0 104

·19.5 3 9.5 15 +0.5 33 105 51 20.5 69 30.5 87 40.5 105

·190 2 9.0 16 1.0 34 11.0 52 21.0 70 31.0 88 41.0 106

185 1 ·8.5 17 1.5 35 11.5 53 21.5 71 31.5 89 4 i.5 107

18.0 0 80 • 18 2.0 • 36 12.0 • 54 22.0 • 72 32.0 . 90 42.0 • 108

17.5 0 7.5 18 25 36 12.5 54 22.5 72 32.5 90 42.5 108

17.0 1 ·70 19 3.0 37 13.0 55 23.0 73 33.0 91 43.0 109

165 2 ·65 20 3.5 38 13.5 56 23.5 74 33.5 92 43.5 110

160 3 ·6.0 21 40 39 14.0 57 24.0 75 34.0 93 440 111

·15.5 4 5.5 22 45 40 : 145 58 24.5 76 345 94 44.5 112

1~ § 5.0 n 5.0 41 2.50 ~ 25.0 77 35.0 ~ 45.0 113

145 6 4.5 24 5.5 42 15.5 60 25.5 78 35.5 96 455 114

14.0 7 -4.0 25 6.0 43 160 61 26.0 79 36.0 97 46.0 115

135 8 35 26 6.5 44 16.5 62 265 80 365 98 46.5 116

13.0 9 ·3.0 27 7.0 45 17.0 63 27.0 81 37.0 99 47.0 117

12.5 10 25 28 7.5 46 175 64 27.5 82 375 100 475 118

12.0 10 2.0 • 28 8.0 . 46 18.0 • 64 28.0 82 38.0 . 100 48.0 118

11.5 11 ·1.5 29 85 47 18.5 65 28.5 83 38.5 101 485 119

11.0 12 10 30 90 48 19.0 66 29.0 84 39.0 102 49.0 120

105 13 0.5 31 9.5 49 , 19.5 67 29.5 85 39.5 103 49.5 121_.. _-~.

For demperature conversions bey~nd the limits of the table, use the equations °c = 0.5556 (OF - 32) and OF =
1.B!. C) + 32. The :ormulae say, In effect, that from the freezing point of water (OOC, 32°F) the temperature in

C rISes (or falH 5 for every rise (or fall) of gO F.
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Terms describing aquifer characteristics

The U.S. Geological Survey (Lohman and others, 1972) has
recently redefined and standardized many of the commonly used technical
terms of ground-water hydrology. Three of these terms that are used in
this report are transmissivity, specific yield, and storage coefficient.
These three terms describe the capacity of an aquifer to transmit and
store water.

Transmissivity (T) is the rate at which water of the prevail ing
viscosity is transmitted through a unit width of the aquifer under a unit
hydraul ic gradient. The units for T are cubic feet per day per foot
(ft 3/day/ft), which reduces to ft 2/day. The term transmissivity replaces
the term coefficient of transmissibil ity, which was formerly used by the
U.S. Geological Survey and which was reported in units of gallons per day
per foot. To convert a value for coefficient of transmissibil ity to the
equivalent value of transmissivity, multiply by 0.134; to convert from
transmissivity to coefficient of transmissibil ity, multiply by 7.48.

The
water it will
dry aquifer.
an unconfined

specific yieZdof an aquifer is the ratio of the volume of
yield by qravity after being saturated, to the volume of
It is practically equivalent to the storage coefficient for
aquifer.

The storage coefficient (5) of an aquifer is the volume of
water it releases from or takes into storage per unit surface area of the
aquifer per unit change in head. S is a dimensionless number. Under
confined conditions, S is typically small, generally between 0.00001 and
0.001. Under unconfined conditions, S is much larger, typically from
0.05 to 0.30.
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Basic data for northern Great Salt Lake Desert
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Table lO.--Records of selected wells and springs in northern Grut Salt Lake Desert

LocaUon: See Appendix for description of well- and spring-numbering system.
(Nner, user, or name: Local name in parentheses.
Cuing: Depth· depth to top of perforations.
Altitude: Altitude of land-surface datum above mean sea level; interpolated from topographic map and accurate to 50 feet; except A, estimated with altimeter and accu-

rate to 20 feetj I. determined by instrumental leveling and accurate to 1 foot.
Water level: Static water leveli given in feet and tenths if rnea8ure~ by U.S. Geological Survey personnel; all othera given in feet.
Rate of diacharge: Reported by driller except e, estimated by U.S. Geological Survey personnel.
Drawdown: Below static water level when discharging at rate given in preceding column.
Method of lift: F, artesian flow; Fx, formerly artesian flow; N, none; P, piston Pumpi S, lubmenible pmtp; T, turbine pump.
Use of water or well: I, industrial; 0, observation; S, livestock; T, test hole; U, unused.
Water temperature: Reported, except m, measured by U.S. Geological Survey perlonnel.
Remark. and other data available: C, chemical analysis in table 12; Cs, sunmary chemical-quality data in table 4; H. hydrograph in figure 3j K, specific conductance, in

micrCDhos/cm at 25°C, measured with portable conductivity meter; L, driller's log in table 11; 1£, driller's log in U.S. Geological Survey files; Sc, specific capacity,
in pllons per minute per foot of drawdown, based on figures given in discharge and drawdown columns (length of test given in parentheses if known); S, storage
coefficient; T, transmissivity, in feet squared per day (tt 2 /day).
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Table IO.--Records of selected wells and springs in northern Great Salt Lake Desert - Continued

CSHing

Remarks and other data availahll

..
"

..
'"

"..
>~
O'

..,.

(Mner, uSer, or nameLocation

(8-6-16) 14bb

14bb-S

Gulf Oil Co. (Williams 1954 2,894 13 3/8 1,959 4,2301
federal No.1)

U.S. Bureau of Land Man- 4,230
agement

T

9-21-71

E lee tried 1 and mechanl ca I lugs
in files of U.S. Geol, Survey.

K, 2,100; large open spring p(wl
burdered hy cattails, rushes,
saltgrass, and rabhitbrush.

(B-7 -i2)3cdb-1 Perry Land and Livestock
Cu.

4,7.50

(B-) -14) 29 Sputhern Pacific RR 1902 2,502
(Lemay We 11)

Do. (Newfnundland Well) 1902 293

4,218r
(?)
4,2181
(?)

Well has been destrllyed I..

Do.

(8-8-ll)200do-l Kasin Land and Livestuck
Cll.

4,686

(C-l-lO) 5caiJ-1 Utah Stat.e Ruad Cummis
s ion

420 390 4,600 50 50 9-10-69 Sc, 1 (6 hours); watel' level
measllred ::\60.6 feet he luw lalld
surface 11-9-11. 1•.

(<:-1-11) 16

18bcd-l

36bba-1
36bha-2

LI.S Bureau of Land Man
agement (Clive Well)

Cox Construcli"ll Cll. 1969

Deseret Livestuck ell. 1940
On, 1946

90

350

276
293

1t15 4,350

4,5')0
265 4, ,50

,3

264
263

600

18

120 12-29-69

5- 4-40
11-10-46

Well never used; water repllr1 ed
to have Cllllt<lined 35,700 parts
per million of sodium chloride.

Sc, 5 (10 hours); well tiri lIed
to supply water for uJad cun
structiun, later dest.royed. L.

Well has been destruyed.
L.

(C-I-19) Ihhb-l

2aad-1
28cc-1

2adh-1

2caa-1

2enc -1

lItlnnevi11e, Ltd. (Well
No. 15)

DIl. (Well N". 14)
Du, (Well N". 12)

Do. (Well Nt'. 11)

Do. (Well Np, 11)

DI). (Well No, 9)

1948

194t1
1948

1947

1948

1947

164 12

247 12
280 12

22') 12

'1.47 12

181 12

130 4,250

200 4,250
218 4,250

195 4,250

90 4,250

150 4,250

+15

+15
+15

+15

+20

800

600
600

bOOe

600

2,500

6-25-48 Fx

6-16-48 Fx
')-20-48 Fx

3-29-72 Fx,
T

5-31-48 Fx

10- 3-47 Fx

24

24 L.
24 Water level measured 1 luut he-

lpw land surface 5-10-68. L.

245m Water level reported 15 feet
above land surface 11-25-47.
L, C.

24 Welter temperature 26°C 8-4-67
Lf.

24 S, 5 x 10- 4 ; T, 63.650 (Turk,
1969, p. 65); water level mea
sured 4 feet helow land surface
'i-10~68. Lt.

2cbd-2

3Jcd-l
3dda-1
3ddh-l

3ddc-l

Du, (Ive11 Nu. 10)

Du. (Well Ntl, 9A)

n\!. (Well No.7)
Oil. (Well No, 8A)
Du. (1,]('11 Nu. 8)

Dn. (Well Nu. 1A)

1947

1949

1948
1949
1946

1949

219 12

193 16

17') 12
210 16
11:\5 10

171 10

1.80 4,250

130 4,250

140 4,2,0
140 4,250
100 4,250

130 4,250

+15

+15

+15
+15

4.2

) .0

\00

600

800
600

10-21-47

6-23-49

1-17-48
5- J-49
J- 1-11

Fx

Fx

Fx
Fx
Fx, I,
T ()

24

24
24

24

S, 2 x 10-4 ; T, 26,800 (Turk,
1969, p. 65) Lf.

Water tempeclture 26°C 8-4-61.

LE.
Lf.
Lf.
Water level reported 15 feet

al"H1ve land slirface, discharge
400 Kpm on 6 - 2 -46 . See pa ge '1. 7
fur water-level measllrements,
1962-72. H, L.

Water level reported 15 feet
above land s\lrface, disl:harge
1,000 gpm on 5-16-49. 1..

5-25-46 Fx9adc-l

9dbh-l
10abh-1
10hac-1

10bc8-l

23chc-l

Du. (Well Nu. 2)

[)l). (Well N'l. 1)
Du. (Well NIJ. 6A)
Dp. (Wpll Nt). ')

Do. (Well Nil. 4)

Du. (I:\rine Well No. 13)

1946

1946
1949
1948

1948

1951

160 ..!.I6,4

88 8
17/+ 10
216 2/12,

10
176 3/12,

10
1,496 12

LOO 4,250

60 4,250
4,250

107 4,250

123 4,250

995 4,220

+15

+10
3.6

+15

330

280

500

600

3-22-46
)- 1-71
2-27-48

9-13-67

Fx U
Fx ()
Fx, I
T
Fx

24

24

24

24

24.5

Water level measllred 7 feet be
low land surface un 5-10-61'1. !..

L.

Water temperature 31°c 9-8-67.
C, L.

Lf.

c, Cs, Lf.

25lJaa-l
)4e1hh-l

34hdc-1

34cdc-1

3'ibciJ-1

35ccc-1

Do. (Brine Well No.4) 1951 1,640 16 1,224 4,220
Do. (Brine Well No. 10) 1951 1,152 4,220

Do. (Brine Well No.8) 1951 1,045 4,220

Dt). (Brine Well No.6) 1950 1,15) 4/16, 4,220
12

Do. (Brine Well N<>. 9) 19')1 1,418 16 1,00') 4,220

Du. (Ilrine Well N(). 2) 1949 1,540 Ifl 1,018 4,220

66

22

30

JO

30

1,270
1,000
1,000

1,200

1,SOO

85
70
40

}[

20

2-23-70

1951

7- 6-50

1-14-51

1- 5-49

32

JO

34

L.
Water temperature 2/ 0 c: 7-24-67;

T, >49,000. Cs, I.E.
Sc, 14-15; water temperature 28°c

9-13-67 C, es, 1.£
Sc, 25; S, 4 x 10- 4 ; T, 14,300

15,300 (Honnevi11e. Ltd. f[Ie
data). Water level 60 feet be
low land surface "3-24-70; water
temperature 27°C 9-13-61. Cs,
L.

Sc, 39; water leve 1 52 feet be
low land sllrface 5-10-68. L.

Sc, 7'); water temperature 25"<;
9-13-67. L.

1/ 6-inch casing tu 128 feet, 4-inch strainer pipe !JeLJw.
II lZ-inch casing til 140 feet, 10 inch he1uw.

3/ 12-inch casing to 82 feet, 10 inch helow.
~/ 16-inch casing to 212 feet, 12 inch belllw.
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Table 11.-Drillns' 1... of .. leeted well. 1n northern Great Salt Lake De.ert

~aterhl ,",iclen... Depth Haterial ntlckn... Depth Material Thiekn... Deptb

(B-l-11l1cab-l. Log by L. E.
Hale. Alt. 4,460 ft.

Sand and elay 20
Gravel, coane; clay and

boulders 100
Gravel and rock 40
Sand 10
Gravel 7
Sand 1';
Gravel (Driller'. report indi-

catell well COlipleted at total
depth of 194 ft)

(S-1-lD26bbc-1. Log by L. E.
Hale. Alt. 4,380 ft.

Gravel and elay mixed 140
Sand; water 20
Gravel. water 15

(B-l-11pSbcc-1. Lo~ by L. E.
Hale. Alt. 4,360 ft.

Clay 7R
Sand; water bearinlit 77

(S-1-18)29ccc-l. Log by J. F.
O'''rien. Alt. 4,250 ft.

Clay 22
Gravel 4
Clay 81
Clay and jl;rave 1 2
Clay 13
Gravel I}

ClQ 7
ConRlomerate 11
Gravel 4
Conjl;lomerate 12

(S-1-1Splccd-1. Lalit by J. F.
O'Brien. Alt. 4,250 ft.

ClaY 242
Clay and jl;r&ve1 10
Gravel 1
Clay and ~r&vel 47
Gravel, loose 1
Clay and jl;r&vel 24
Sand, fine 5
Sand 12
Gravel 1
!;and, fine 21

(B-l-1R)11dbb-1. loR by J. F.
O'Brien. Alt. 4,250 ft.

Clay, sandy 18
Clay, blue 151
Hardpan 1
Clay, blue 50
Clay and jl;ravel 'j

Clay 10
Sand Ilnd jl;r8vet 1
ClQ 9
Clay, Kravel. and conglomerate 4A

(B-2·11}28ccd-1. Log by L. E.
Hale. AlL 4,385 ft.

ClQ 5
Gravel and houlde rs 5
Cl~ 70
Gravel 5
Clay 10
Gravel 7
Clay 13
Gravel and sand 45

(R-1~11)1ad. LOR by L. E.
Hale. Alt. 4.500 ft.

Clay, white 6
Gravel and rock 154
Gravel, loose; water bearing 45

(B~3~11)11.aa-1. Lolit by L. E.
Hale. Alt. 4,310 ft.

CIU 15
!;,'lftd And p;ravel; water bearing 112

(B-3-11)llddb-1, Log by 1. E.
Hale. A.lt. 4,160 ft.

Topsoil 1
Rocks and Rravel 50
Sand and hardpan 36
Gravel; ....ater bearinK 20

(B~3~12)23ccd~t. Log by Robinson
Or1111nll Co. Alt. 4.240 ft.

Clay, yellow 10
Clay, blue 13
Clay, blue, and sand 71
Ssnd 12
Clay and sand 106
~~d 9
Clay and !land 152
S~d 5
Clay and .and 87
~and 16
Clay and sand 19

20

120
160
170
177
192

196

140
160
175

7R
155

22
26

109
111
124
133
140
151
'55
167

242
252
253
300
301
325
))0
342
34J
364

18
169
170
220
225
215
23R
247
295

5
10
80
R5
95

102
115
160

6
160
205

35
147

1
51
R7

107

10
23
94

106
212
221
313
378
465
4Rl
500

(.·5~1l)31aed-1. Log by Slaperu
Drilling Co. Alt. 4,400 ft.

Gravel, broken rock 23
Clay and sand 11
Gravel and boulders 28
Boulden, broken rock 2
Gravel and boulders 55
Boulden 43
Clay and boulders 18

(B~5-14)36cbb-l, Log by Shperaa
Ot'ilUnK Co. Alt. 4,400 ft.

Boulders, broke" rock 10
Gravel and boulders 20
Gravel and conglomerate 28
Conglomerate .... ith broken rock 6
Gravel and boulders 16
Sand and 11111811 Kravel 20
Gravel and boulders 20
Sand and boulders 20
Sand And grave I 20
Boulders 20
Gravel; water 20

(8-6-10)14(1): Lolit condenaed
from Schreiber (1954, p. 10-11).
Alt. 4,206 ft.

Quicksand
Clay, brown, and Rypsum
Clay. brown
Clay and !'land}' clay. inter
layered; RYpSUTll layers at
intervah; predoWlinantly blue,
some yellow and brown layers 244

Clay. blue to dark blue; white
quicksand from 269 ft to 271
ft. 11')

Clay, sandy clay. and quick
sand, interlayered; predom
inantly blue to brown, some
Rreen from 281 ft. to H4 ft. 500

(8-7-14>29. Log condensed
from !khreiber (1954, p. 5-B).
AI'. 4.218 f,.

Clay, brown. blue, and Rreen 51
Clay, interlayered ....ith clay and

gypsum beds; occasional thin
sandstone beds from 192 ft. to
104 ft; predominAntly blue and
Rreen 2R9

Sandstone; hard and soft lavers 12R
Clay, shale, and clay with
"hale st reaks. interlayered;
very soft to hard; blue 195

Clay, soft. blue with hard
streaks nf rock 1'5

Sandstone, clay, sandy, clay.
and sandy shale. inter-
layered; predominan'tly hlue 'j)2

Shale, clay, and SAndstone;
lnterlayered; predominantly
hlue 171

Limestone Itnd shale. inter-
layered. predominantly blue
to black; sandy in part 174

Lava 17
Limestone. predominantly brown 114
Lava, predominantly brown to

black 41R
Sandstone and limestone,

inter1ayered: predominantly
hard and flinty 214

Sandstone; white from 2,431
ft. to 2.472 ft. 181')

{B-7-14)36. LoR condensed
from Schreiber (1954, p. 9).
Alt. 4,218 ft.

~,soft W
Clay, blue to dark blue 27
Cily with stringers of litlauy

sub!ltance (gypsum?), blue 18
Clay, blue 25
Cily with stringers of II:lauy
substance (gypsum?). blue 26

White sub9tancl!!. apparently
soda

Clay with layers of litlauy
rock (gypsum?), mostly blue 96

Sandstone. white 4
ClaY, sanrly. blue 8
Clay, hard t ransparent sub~

stance (gypsum 1) and sand-
stone, ahout equally divided 20

Sandstone 11
Clay 20
Sandstone 4

(C-1-10)5cab-l. Lolit by Stephenson
DrilUnR Co. Alt. 4,600 ft.

Topsoil 3
Sand 7
Clay 15

46

21
34
62
64

119
162
200

10
30
58
64
80

'00
120
140
160
lRO
200

251

281

7Rl

51

342
470

n65

680

1.212

1.3R5

1.559
1,576
1.690

2. lOR

2.122

2.5(}2

10
57

75
100

126

110

226
210
23R

258
269
2R9
293

3
10
25

(C-1-10)5cab-l.-Continued.
Clay and .and )25
Clay, aand, and gravel 35
Sand and grave 1 15

(C-l-l1>18bcd"'. Log by Peters.n
Bros. Dr1111n. Co. Alt. 4,350 ft.

Clay, white 20
Cby. white, and sull gravel 5
Clay and gravel, white 1S
Clay and gravel, wh1te; harder 10
Sand, soft. IIlUd and water 5
Clay and .and. white 5
Clay and gravel, brown; hard 45
Clay, white; little gravel 35
Clay and gravel, white 34
Gravel 9
Cl~ 4
Sandstone 25
Clay and Rravel 8
Clay and ~ravel; 80ft 5
Sand. hard 7
Sandstone 40
Clay and gravel, white 10
Clay, white, little gravel 18
Clay and litr.vel, white 15
Sand, Rray: hard 15

{C-1-11p6bba-2. Log by L. E.
Hale. Alto 4,550 fto

Soil and clay 24
Clay, sand, and gravel, mixed 236
Sand; water bearinR 10
Gravel; water bearinR 23

(C·l·19}lbbb-1. LOR by J. F.
O'Brien. Alt. 4,250 ft.

Clay 100
Clay and jl;ravel 7
Gravel 2
Con~lomerate 12
Gravel, loose 1
ConR lomerate 2
r.rAvel 1
Conglomerate 20
Clay 11
Gravel, loose 8

(C-1-19)2aad-1, Lolit by J. F.
O'Rrien. Alt. 4,250 fto

Clay 116
Gravel 4
CIQ 2
Gravel 1
Clay 2
Gravel 3
Clay 25
Gravel 7
Clay 2
Gravel 15
Clay, hard 20
Clay and sand 'j

Sand and gravel 3
Conglomerate lA
Gravel and conglomerate 22

(C-1-19)28cc·1, Log by J. F.
O'Brien. Alto 4,250 fto

Clay 122
Gravel 4
Clay 24
Gravel ']
Clay and ~ravel I}

Hardpan 1
Gravel 4
Clay 17
Gravel with little clay 11
Clay 4
Sand 5
Clay and Rravel 1
Clay and aand 29
Sand. free- flow1nlit 2
Clay and Rravel, brown 28
Clay and rock, yellow 14

(C-I-1912adb-l, LOR by J. F.
O'Brien. Alt. 4,250 ft.

Clay 117
Gravel 7
Clay 23
Gravel 1
ConRlomerate 1
Gravel 3
Hardpan 2
Clay 3
Gravel 11
Clay 16
Gravel 41

(C-I-19)lddb-1, Log by J. F.
O'Brien. Alt. 4.250 ft.

Clay 99
Gravel 2
Clay 8

)SO
38S
420

20
25
60
70
75
80

125
160
194
203
207
232
240
245
252
292
302
320
))5
350

24
260
270
293

100
107
109
121
122
124
125
145
156
164

116
120
122
125
127
130
155
162
164
179
199
204
207
22S
247

122
126
150
153
162
163
167
lR4
195
199
204
207
236
238
266
280

117
124
147
148
149
152
154
157
168
184
225

99
101
109



Table 11, --Drillers· logs of selected wells in northern Great Salt Lake Desert - Continued

------
'1;Hf'rtal Thtckne~s 11epth "1jlcerhl Thickness Depth :-1ateria.1 Thickness Depth

----,-~~ -------- -----,----"-~-----~--- ------
(C-1-1 g) 1ddh~ 1-ContinuerL (C- 1- 19 )'Jdhh- 1-Cont inued . (C~ 1· PJ) 14cdc·1-Cont inued.
C;;;;-;:r ,1nti r,ravPI 7 110 Cang lomerateanrl Rrave I ( flow Clay 47 115
Clay 24 140 240 grm) 7. Cvpsum 1 118
r;ravel 21 161 Conglomerate <'In<i ~ravel (flow Clay III 455
rl",v 1 '64 tnr:rea~el'l to 2RO gpm) 88 Gypsum 4 459
r:J av ;tnri l'r'lV" 1 \ lh'! I.l ay and grave I 90 Clav 28 487
r;ravp I, cn,1r';,' " 181 Unknown (00 10cre,1">e In flow Gypsum 2 489
Rock, ~o\ i d , 1A5 <lOci casing pulled hack to nay 1 492

88 ft) 11)4 r.vpsum 8 ')()()

(C-' -19) "\ddc-1, Lo, by J. F. Cllly, with ,ome p;ypsum st reaks 114 h14
n'BriE'n. '1lt. 4,250 ft. ~lf)hac·'. Log by .I. F . Gypsum 11 645

Clay lno 100 O'!lrten. Alt. 4,250 ft. Cllly 09 714
(;r,wel 1 101 \.l ay, bluE' 92 92 GYPsum 2 716
(\ ;w 9 112 C:onglomerlltE' 1 "5 Clay 119 835
r;r:wel 7 119 Clay 'Dd ,ravel 12 10] Clay, hilrd 40 875
Cl.1.Y '8 117 (nnglomeratlt 1 11(j nay, hard, with 'lmall amount
r;rAv~l 18 155 Clay and p,nwel 12 122 of ~ypsum and gravel '0 8B5
Clay ;mel I.;rilvel 0 101 Con~lomerate 94 21' Clay, sticky 17 902
Cnn~lomerl1tl;' 2 Hd r.tay, hard 10 918
Gravel, lo(l~e 2 165 if:..!..:..1.tl~ Lop, condensed r.lay, sand, and ",ravel 14 912
S.10d. brown 0 171 from detailed drill~r'.'> 1o, by Clay. hard 12 944

.I. F. 0' Brien provided by Con",lomerate 209 1 .153
(C-l-1Q)'ladc-1. Lop, by .I. F. Kaiser Aluminum and ChemiCAl

I)'flrten. til l. 4,250 ft. Corp. Alt. 4,220 ft. (C-'-19) 15bob-1. loR condensed
Clay 28 28 Clay, with streaks of fi!:ypsum 1,102 1,1112 from detai led drlller''1 1o, by
Gravel 0 14 Clay. sanJy; hard 9O l,ln .I. F. O'Brien, provided by
ClaY 1'1 51 Gypsum sand; hard 1 1,19') Kaiser Aluminum and Chemical
(;rilvel \ 58 Clay 11 1,22f\ Cor". All. 4,220 ft.
ClaY 7 65 Gypsum 2 1,nO Clay, with ~ypsum beds up to
Gr.1.vel 5 70 Gravel 4 1,214 4 ft. thick 1,025 1,025
Clay 5 75 ConRlomerate and day 189 1.421 Conp,lomerate 144 1,169
Gravel 16 91 Mud. brown ilncl p,ray 10 1,411 GrAvel .nd sand 15 1,384
Clay 7 98 !'iud, brown; sticky 11 1,446 ConRlomerate (Driller'S report
r.r.1.vel, I.'ith <;t reaks of clay 18 110 Conp,lomt!ratp, grf!en 5 1,4'51 indicates well completed at
r.r.1.vel, \~ood , cle.1.T, coarse; '1ud, brown; at icky 4 1,4')1 total depth of l,41R ft) 40 1,424
water h('ar1o~ 2 118 Conp,lomflTate, green, black

Clay and Rrave l, mixed 28 146 (Drilltlr's report indicates well (C·1-19)15ccc~1. LOR condensed
r.rav('l, coarse, loose 1 147 completed at totlll depth of from detailed driller's 1o, by
Clay and Rrave I, mixed 11 160 1,640 ft) 189 1,644 .I. F. O'Brien, provided by

Klliser Aluminum and Chemical
(C-1·19)'-,ldbh-1. LOR by .I. F. (C-1-19)_~ Log condensed Cor". Alt. 4.220 ft.
n'flrien. Alt. 4,250 ft. from detailed driller's 1o, by ClAy, with occasional gypsum

Clay 40 40 J. F. O'Brien, provided by beds 1,014 1,014
ConRlomer8te 2 42 Kaise r Al uminum and Chemical Con~lomerate (. 'solid mass of
Clay 21 63 Corp. Alt. 4.220 ft. Rravel and sand cemented
Con~lomerate and p;ravel 4 67 Clay 265 265 with lime' .) 526 1,540
Clay 4 71 Gypsum 1 208

-----
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Table 12.--Chemical analYses of ground-water samples from northern Great Salt Lake Desert

Dissolved solids: Calculated from sum of determined constituents.
Agency making analysis: GS, lJ.S. Geological Survey; K, Kaiser AlumiOlun and Chemical Co., San Leandro, Calif.

Milli.'l:r&ms er liter 0 .'" u·. ;....

j
U~

,§
ON

M · ~
.3 · ~0 · 'd u •

u
u 2:: M " '" M § ,

Mg S
0 ~

§~· 5 g ? 0
• u ~ " 0.

~
. . u '" z;? ~ . 0

-"0 u . ~ • u"
,~ .~

. . + 'd § 'd
~u , . . 5

~
~ . . . en . . . u.c

~ . '" .
~

. . 'd 'd ·. > · ~ .
~ ~ ~

>.
0

~
. 0

,~
~

w '" ." ~ · " ,~. " " ~
0 0 · uu

reo "· '" ~
~

.
~

~ 0 0 " 'd

~
~

~ "6
, . " " -g ·." 11· "

, .c ~ c: · 0 . ~..s
Location " C< co ;! co p. co u '" z en '" 7- .. co pH <:

(8-1-18) 29ccc-l 3-29-72 28.0 41 0.03 0.01 91 71 2,200 130 180 0 240 3,400 1.4 0.00 0.96 6,260 520 370 87 42 11,000 7,7 cs

(8-5-13) 18bd-S 3- 8-72 12.0 23 .02 .0 84 22 300 7.4 365 150 400 .5 .01 1,170 300 1 68 7.5 2,020 .6 GS
3lacJ -1 3- 8-72 22 .0 14 ,48 .0 95 75 1,300 41 175 230 2,200 .6 .94 ,71 4,050 550 400 83 24 7,200 ,7 GS

(B-6-13)30bc-S 3- 8-72 11.0 18 .01 ,0 81 21 350 6.7 291 83 560 .4 .04 ,18 1,260 290 \0 72 9.0 2,290 7 .9 CS
31ac-S 3- 8-72 13 .0 20 .01 .0 52 14 230 5.1 243 110 250 ,6 .01 80 1 190 0 72 7,3 1,420 8. 1 CS

(C-1-19) 2adb-l 3-29-72 24.5 42 .01 .02 79 63 2,000 120 212 0 190 3,100 1.8 .00 '),700 460 280 88 41 10,200 7.5
~'i.110bac-l 9- 8-67 31 100 80 2,100 100 300 3,700

23cbc -1 9-13-67 24.5 1,650 1,540 50,800 2,210 6,840 80,300 K21
34bdc-l 9-13-67 28 1,760 1,540 45,400 1,980 6,590 76,800 K11

Composite brine 1927 1,510 1,910 57,300 2,940 0 4,080 96,200 ':/0 165,000 GS
samplel/

l! Data from Turk (1969, p. 78) ; also contai.ned 1.2 mg/l lithium.

y Data from Turk (l969, p, 97) ; converted frum parts per million to milligrams per liter using average specific gravity <of brine [rl1m each well (table 4) ,
Analysis for (C-1-19)23cbc-1 also included 8.8 mg/l lithium; (C-1-19) 34bdc-l included 17.6 mg/l lithium. See a1su table 4 fur stunmary uf partial chemical <lnalyses
Dt brine fr~ these wells.

3/ Compusite of 126 brine samples from shallow test holes in Great Salt Lake Desert (NDlan, 1928, p. 39). Other t.:unstituents determined Wfo're (in mg/l):
hromine, 0; iodine, 0; lithium, 2; strontium, O. Specific gravity at 25 Q C was 1.11.

!!:./ Reported as borate.
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PUBL I CAT IONS OF THE UTAH DEPARH1ElJT OF NATURAL RESOURCES,
DIVISION OF WATER RIGHTS

(":)-Out of Print

TECHNICAL PUBLICATIONS

No. 1. Underground leakage from
near Fi llmore, Utah, by
Geological Survey, 1944.

artesian wells in the Flowel I area,
Penn Livingston and G. B. t1axey, U.S.

IJG. 2. The Ogden Valley artesian reservoir, Weber County, Utah, by H.
E. Thomas, U.S. Geological Survey, 1945.

3. Ground water
Dennis, G. B.
194(,.

in Pavant
/1axey ,and

Valley, 11i lIard County, Utah, by P. E.
H. E. Thomas, U.S. Geological Survey,

4. Ground water in Tooele Valley, Tooele County,
Thomas, U.S. Geological Survey, in Utah State
Rept., p. 91-238, pIs. 1-6, 1946.

Utah, by H. E.
Eng. 25th Bienn.

rJu. 5. Ground water in the East Shore area, Utah: Part I, Bountiful
District, Davis County, Utah, by H. E. Thomas and W. B. Nelson,
U.S. Geological Survey, in Utah State Eng. 26th Bienn. Rept., p.
53-206, pIs. 1-2, 1948.

;',lk. 6. Ground water in the Escalante Valley, Beaver, Iron, and Wash-
ington Counties, Utah, by P. F. Fix, \1. B. tJelson, B. E.
Lofgren, and R. G. Butler, U.S. Geological Survey, in Utah State
Eng. 27th Bienn. Rept., p. 107-210, pIs. 1-10, 1950.

flo. 7. Status of development of selected ground-water basins in Utah,
by H. E. Thomas, W. B. Nelson, B. E. Lofgren, and R. G. Butler,
U.S. Geological Survey, 1952.

*No. 8. Consumptive use of water and irrigation requirements of crops in
Utah, by C. O. Roskelly and Wayne D. Criddle, 1952.

rJ(). 8. (Revised) Consumptive use and water requirements for Utah, by H.
D. Criddle, 1<. Harris, and L. S. \1illardson, 1962.

No. Progress report on selected
A. Waite, W. B. Nelson, and
1954.

ground water basins in Utah, by H.
others, U.S. Geological Survey,

*No. 10. A compilation of chemical quality data for ground and surface
waters in Utah, by J. G. Connor, C. G. /1itchell, and others,
U.S. Geological Survey, 1958.

;':/Jo. 11. Ground water in northern Utah Valley, Utah: A progress report
for the period 1948-63, by R. 11. Cordova and Seymour Subitzky,
U.S. Geological Survey, 1965.



No. ]2. Reevaluation of the ground-water resources of Tooele Valley,
Utah, by Joseph S. Gates, U.S. Geological Survey, 1965.

*No. 13. Ground-water resources of selected basins in southwestern Utah,
by G. W. Sandberg, U.S. Geological Survey, 1966.

":tlo. 1/1. \-Jater-resources appraisal of the Snake Valley area, Utah and
tJevada, by J. \J. Hood and F. E. Rush, U.S. Geological Survey,
1966.

":flo. 15. \Jater from bedrock in the Colorado Plateau of Utah, by R. D.
Feltis, U.S. Geological Survey, 1966.

,':tJo. 16. Ground-water conditions in Cedar Valley, Utah County, Utah, by
R. D. Feltis, U.S. Geological Survey, 1967.

,':tJo. 17. Ground-water resources of northern Juab Valley, Utah, by L. J.
Bjorklund, U.S. Geological Survey, 1968.

No. 18. Hydrologic reconnaissance of Skull Val ley, Tooele County, Utah,
by J. W. Hood and K. M. Waddell, U.S. Geological Survey, 1968.

tJo. 19. An appraisal of the qual ity of
Basin, Utah, by D. C. Hahl and
Su rvey, 1968.

surface water in the Sevier Lake
J. C. Mundorff, U.S. Geological

tJo. 20. Extensions of streamflow records in Utah, by J. K. Reid, L. Eo
Carroon, and G. E. Pype r, U.S. Geological Survey, 1969.

No. 21. Summary of maximum discharges in Utah streams, by G. L.
\-Jhitaker, U.S. Geological Survey, 1969.

No. 22. Reconnaissance of the ground-water resources of the upper Fre
mont River valley, Wayne County, Utah, by L. J. Bjorklund, U.S.
Geological Survey, 1969.

No. 23. Hydrologic reconnaissance of Rush Valley, Tooele
by J. VI. Hood, Don Price, and IC M. Waddell,
Survey, 1969.

County, Utah,
U. S. Geo 1og ica 1

No. 24. Hydrologic reconnaissance of Deep Creek valley, Tooele and Juab
Counties, Utah, and Elko and I-Jhite Pine Counties, tJevada, by J.
W. Hood and K. M. Waddell, U.S. Geological Survey, 1969.

No. 25. Hydrologic reconnaissance of Curlew Val ley, Utah and Idaho, by
E. L. BoIke and Don Price, U.S. Geological Survey, 1969.

tJo. 26. Hydrologic reconnaissance of the
Box Elder Counties, Utah, by Don
Geological Survey, 1969.

Sink Va 11 ey
Price and

area, Tooele and
E. L. Bo 1ke , U. S.

No. 27. Water resources of the Heber-Kamas-Park City area, north-centra 1
Utah, by C. H. Baker, Jr., U.S. Geological Survey, 1970.
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No. 28. Ground-water conditions in southern Utah Valley and Goshen
\lalley, Utah, by R. 11. Cordova, U.S. Geological Survey, 1970.

No. 29. Hydrologic reconnaissance of Grouse
County, Utah, by J. W. Hood and Don
Survey, 1970.

Creek valley, Box Elder
Price, U.S. Geological

No. 30. Hydrologic reconnaissance of the Park Valley area, Box Elder
County, Utah, by J. W. Hood, U.S. Geological Survey, 1971.

No. 31. Water resources of Sal t Lake County, Utah, by Allen G. He1y, R.
W. t1ower, and C. Albert Harr, U.S. Geological Survey, 1971.

No. 32. Geology and water resources of the Spanish Valley area, Grand
and San Juan Counties, Utah, by C. T. Sums ion, U.S. Geological
Survey, 1971.

No. 33. Hydrologic reconnaissance of Hansel Valley and northern Rozel
Flat, Box Elder County, Utah, by J. W. Hood, U.S. Geological
Survey, 1971.

No. 34. Summary of water resources of Salt Lake County, Utah, by Allen
G. He1y, R. W. Mower, and C. Albert Harr, U.S. Geological
Survey, 1971.

No. 35. Ground-water conditions in the East Shore area, Box Elder,
Davis, and Weber Counties, Utah, 1960-69, by E. L. Bolke and K.
M. Waddell, U.S. Geological Survey, 1972.

No. 36. Ground-water resources of Cache Valley, Utah and Idaho, by L. J.
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