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GROUND WATER IN NORTHERN UTAH VALLEY, UTAH:

A PROGRESS REPORT FOR THE PERIOD 1948-63

By

R. M. Cordova and Seymour Subitzky
Geologists. U.S. Geological Survey

ABSTRACT

Northern Utah Valley is part of an elongated basin in the Great Basin physiographic
province and is flanked on the east by the Wasatch Range. Unconsolidated deposits fill the
basin and include a water-table and three artesian aquifers. The water needs of the valley
are supplied mainly by surface water from the Wasatch Range and Uinta Mountains and
ground water from the artesian aquifers.

Recharge to the aquifers is from seepage from waterways and irrigated land, from pre
cipitation on the unconsolidated deposits in the valley, and from subsurface flow from bed
rock in the adjacent mountains. The known minimum recharge in 1962, which was from pre
cipitation and from seepage from irrigated land and only some of the waterways, is esti
mated to be about 150,000 acre-feet.

Discharge from the aquifers in 1962 amounted to a known minimum of about 280,000
acre-feet. This included discharge from drains and springs, wells, seepage into waterways,
seepage into sewer systems, and evapotranspiration by nonbeneficial phreatophytes. The
totals for both discharge and recharge include several estimates, and the total for recharge
is not complete. Thus, the totals give an indication only of the magnitude of the amounts in
volved; and the difference between them is not an indication that the ground-water reser
voir is being depleted.

Water levels in wells have declined since 1953 because of increased discharge from
wells and decreased recharge. The quality of ground water apparently did not change from
1957 to 1962.
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INTRODUCTION

Location

Northern Utah Valley comprises about 22G square miles of the northern part of an elon
g-ated basin in the Great Basin physiog-raphi<.: province (fig. 1). The project area is in Utah
County and is bounded on the north by the Traverse Mountains, on the east by the Wasatch
Range, on the south by an east-west line drawn arbitrarily through the northern tip of
Provo Bay, and on the west by the Lake Mountains (fig. 3).

Purpose and scope

Thomas (Hunt and other, 19G9) compiled and evaluated a large amount of ground- and
surface-water data for northern Utah Valley for the years prior to 1948. This report, which
was prepared as part of the Statewide cooperative program between the Utah State Engi
neer and the U.S. Geological Survey, is designed to be a progress report which updates
Thomas' work through 1963. Seymour Subitzky, assisted by N. J. Simmons, collected rec
ords of wells and springs and data on quality of water during the period 1956-59, and these
data have been released separately (Subitzky, 1962). R. M. Cordova collected data on
ground-water recharge and discharge in 1963. Most of these data applied to 1962, however.
and that year has been used as the reference year for comparison with Thomas' work.
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Well-numbering system

The well numbers used in this report indicate the well location by land subdivision ac
cording to a numbering system that was devised cooperatively by the Utah State Engineer
and G. H. Taylor of the U.S. Geological Survey about 1935. In this report, the locations of
springs and drains are also designated by this system. The system is illustrated in figure 2.
The complete well number comprises letters and numbers that designate consecutively the
quadrant and township (shown together in parentheses by a capital letter designating the
quadrant in relation to the base point of the Salt Lake Base and Meridian, and numbers des
ignating the township and range); the number of the section; the quarter section (designated
by a letter); the quarter of the quarter section; the quarter of the quarter-quarter section;
and, finally, the particular well within the 10-acre tract (designated by a number). By this
system the letters A, B, C, and D designate, respectively, the northeast, northwest, south
west, and southeast quadrants of the standard base and meridian system of the Bureau of
Land Management, and the a, b, c, and d designate, respectively, the northeast, northwest,
southwest, and southeast quarters of the section, of the quarter section, and of the quarter
quarter section. Thus, the number (D-1-1) 4adc-1 designates well 1 in the SWl,4SE%,NEl,4
sec. 4, T. 1 S., R. 1 E., the letter D showing that the township is south of the Salt Lake Base
Line and the range is east of the Salt Lake Meridian.
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GEOLOGIC FORMATIONS AND THEIR WATER-BEARING PROPERTIES

Hunt (Hunt and others, 1953, p. 11-29) described the geologic formations of northern
Utah Valley, Thomas (Hunt and others, 1953, p. 79-89) described the aquifers of the valley,
and general data on water-bearing properties of the formations were collected during the
period 1956-63. A summary of the data for deposits of late Tertiary and Quaternary age in
the basin is given in table 1. The Lake Bonneville Group and post-Provo deposits form the
surface of most of the valley and contain ground water that is unconfined and is tapped by
only a few wells. Pre-Lake Bonneville deposits of Pleistocene age and Tertiary deposits un
derlie most of the valley and include three artesian aquifers that supply most of the ground
water in the valley. The pre-Lake Bonneville deposits crop out along the flanks of the Wa
satch Range, the Traverse Mountains, and the Lake Mountains. The Tertiary deposits crop
out in and near the Jordan Narrows.
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Table I. - Generalized section and water-bearing properties of
upper Tertiary and 9uaternary formations in northern Utah Valley

Geology adapted from Hunt and others (1958)

I I i Unconformity \It )I ....... ,j ~

Provo
Formation

t---L Unconformity I I I

Unconformity I I I

~ i
- 1-0 .s
1&

l
~

Geologic ale

R,ecent
and

Pleistocene( ?)

Pleistocene

Unit

Post-Provo
deposits

Lake
deposits

~

~
GI

~ ~unconformity-
~ Bonneville

e8 Formation
GI Unconformity--

..lil AI'.! pme
Formation

Pre-Lake
Bonneville

deposits

Undifferentiated
deposits

Approldmate
maximum
thiclmeu

(feet)l

70

?

250

400

?

Character of material

Chiefly unconsolidated alluvial and col
luvial deposits of gravel, cobbles,

and boulders forming alluvial fans,
and stream-channel deposits of

gravel along perennial streams.

Chiefly uppermost
sediments in Utah
Lake.

An extensive gravel member forms deltas and
embankments. A thinner and less extensive
sand member forms bars in the deltas. A
silt member and a clay member are confined
to deep-water deposits.

Chiefly gravel and sand; predominantly form
embankment deposits.

Principally silt and clay; some gravel and sand
mainly near canyon mouths.

Consist of at least one glacial moraine of pre
Lake Bonneville age and deposits of several
pre-Lake Bonneville lakes. These lake depos
its are separated by fanglomerates and other
fluviatile beds.

Pyroclastics, fanglomerates, fresh-water lime
stones, and tuffs.

Water-bearing properties2

Fans yield water to water-table wells
generally within 25 feet of the land

surface. Stream deposits yield wa
ter to shallow dug wells on the

flood plains of American Fork
and Provo Rivers.

No wells known in
the area that ob
tain water from
these deposits.

Water is obtained chiefly from springs rising
along the toe of the Highland and Provo
benches. Coarse deposits yield water to shal
low water-table wells on the benches. The
wells range up to about 100 feet in depth.
Contains fine-grained sediments which over
lie the pre-Lake Bonneville deposits and serve
as a confining cap for the underlying artes
ian system. Wells yield less than 100 gpm.

Includes the shallow aquifer in Pleistocene de
posits (top is a maximum of about 250 feet
below the land surface) and the deep aquifer
in Pleistocene deposits (top is a maximum of
about 400 feet below the land surface). Most
wells tap these aquifers and yield up to
2,300 gpm of good-quality water but com
monly yield from 100 to 300 gpm.

Yields are variable. Wells near Lehi range in
yield from 60 to 100 gpm; deep wells drilled
at the Geneva Steel Plant yield from 2,000
to 3,900 gpm. The quality of water obtained
from these deposits is suitable for most uses.

lFrom reoloric 88Ctions by Hunt and others (1953, pL 4).

2WeU deptlu from Hunt and others (1953, pl. 3).



SURFACE-WATER INFLOW

Surface streams that head in the Wasatch Range and Uinta Mountains are the major
source of irrigation water for northern Utah Valley and also one of the major sources of
recharge to the ground-water reservoir. The average annual inflow of surface water into
the valley during the period 1954-62 was less than the average inflow during the period
1947-53. Therefore, although recharge to the aquifers was less, the need for ground water
for supplemental irrigation was greater from 1954-62 than it was from 1947-53.

The estimated inflow of major streams for the years 1947-62 is shown in table 2 (the
inflow in 1931-46 is shown in table 20 of Hunt and others, 1953, p. 69). The inflow of Amer
ican Fork and the Provo River is measured. The inflow of Dry Creek is partly measured and
partly determined by statistically correlating the measured discharge of Fort and Dry
Creeks for the period 1947-55 with the long-term measured discharge of Little Cottonwood
Creek, which is about 8 miles north of Alpine. Battle Creek is assumed to have the same
runoff per square mile as the South Fork of the Provo River, and Grove Creek is assumed
to have 25 percent less runoff than Battle Creek because the median difference of annual
inflow of the two streams is 25 percent for the years 1931-46. Rock and Slate Creeks are as
sumed to have the same runoff per square mile as American Fork.

From 1947 through 1962 the Provo River contributed from 74 percent (in 1948) to 84
percent (in 1961) of the total surface inflow to northern Utah Valley. This is about the
same range as that calculated for the period 1931-46. The total average annual surface in
flow for the years 1947-62 is about 353,000 acre-feet, which is less than the long-term (1890-

Table 2. - Estimated surface inflow of maior streams
to northem Utah YaDey

(thousands of acre-feet)

Diversions
Dry American Battle Grove Provo Rock Slate from other

Year Creek1 Fork Creek Creek River2 Creek Creek Total basins3

1947 425 45 6 4 282 9 5 376 63
1948 20 44 4 3 236 9 5 321 6
1949 25 49 4 3 289 10 6 386 26
1950 19 49 5 3 309 10 6 401 6
1951 23 47 4 3 301 9 6 393 5
1952 30 62 6 5 431 12 7 553 4
1953 20 38 4 3 272 8 4 349 42
1954 15 28 3 2 208 6 3 265 41
1955 419 32 3 2 228 6 4 294 61
1956 421 38 3 2 303 8 4 379 97
1957 419 39 4 3 330 8 5 408 105
1958 4'26 48 4 3 304 10 6 401 72
1959 412 25 3 3 240 5 3 291 72
1960 416 29 3 2 199 6 3 258 66
1961 46 13 2 1 140 3 2 167 45
1962 424 44 4 3 318 9 5 407 139

Average
annual 20 39 4 3 274 8 5 353 53

lIncludes Fort Creek.
2Includes South Fork of the Provo River, water distributed by Salt Lake City Aqueduct and Provo Reservoir

Canal in northern Utah Valley, and water piped to U.S. Steel Corp. and the city of Provo. Flow controlled by
reservoir.

3Water from the Duchesne and Weber Rivers drainage basins which is included in totals for the Provo
River.

4Determined by statistical correlation.
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1962) average of about 396,000 acre-feet, but more than the 1931-46 average of 349,000
acre-feet. The long-term average was exceeded in only 5 years in the 1947-62 period and
was approached in 2 other years.

Since 1946 annual diversions to the river from other basins have ranged from about
4,000 to 139,000 acre-feet. The average annual contribution from other basins for 1947-6:::
is about 53,000 acre-feet, which is considerably more than the annual average of 23,000
acre-feet contributed in the 1931-46 period. This average contribution was exceeded in every
year from 1955 through 1962 except 1961.

Additional surface inflow to northern Utah Valley is from springs and ephemeral and
intermittent streams. The amount from ephemeral and intermittent streams is not known.
The amount of inflow from springs in 1962 is estimated to be 14,000 a.cre-feet, excluding
spring flow in the Provo River canyon, canyons tributary to the river, and Slate Canyon, all
of which have been included in the inflow of the major streams. (See fig. 3 and table 4.)

GROUND WATER
Recharge

The main sources of recharge to the ground-water reservoir are (1) seepage from wat
erways (streams, canals, and ditches) and irrigated land, (2) precipitation on the unconsol
idated deposits in the valley, and (3) subsurface flow from the bedrock of the Wasatch
Range. Recharge in 1962 from these sources is estimated as follows:

Acre·feet
1. Seepage 140,000
2. Precipitation .. 8,000
3. Subsurface flow . . unknown

Minimum total (rounded) 150,000

Seepage from waterways and irrigated land
The minimum estimated seepage to the ground-water reservoir in 1962 from waterways

(perennial streams and canals and dit.ches distributing water from perennial streams) and
irrigated land was 140,000 acre-feet, classified by source as follows:

Acre··feet
Waterways

Water from perennial streams,
canals, and ditches _

Water from wells _
Water from bedrock springs _
Water from ephemeral and

intermittent streams unknown
Irrigated land

Water from perennial streams __
Water from wells _
Water from bedrock springs _
Water from ephemeral and

intermittent streams unknown

Minimum total (rounded) 140,000
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Figure 3.--Map of northern Utah Valley showing location of measured drains and springs and wells
for which hydrographs are in figure ~.
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Seepage from the natural waterway of the Provo River in 1962 was determined from
stream-gaging records of the U.S. Geological Survey (1962 and 1963), records of the Provo
River water commissioner (W. R. Wayman, oral communication, 1962), and records of the
U.S. Steel Corp. The amount of loss is assumed to be entirely seepage to the ground-water
aquifers and is shown in table 3 to be 24,457 acre-feet. Seepage from the canals and ditches
that distribute water from the Provo River was determined by making seepage runs during
the summer of 1963, generally in unconcreted reaches of most of the waterways. The mea
sured losses averaged 20 percent, and they were assumed to be constant and to be entirely
seepage to the ground-water aquifers.

Seepage from waterways of the other perennial streams was determined by making
seepage runs during the summer of 1963, by assuming that water flowed in the canals and
ditches only during the irrigation season (April through October) and in the natural water
ways only during the nonirrigation season, and that the rate of seepage is constant in canals
and ditches throughout the season and in perennial streams throughout the year. Seepage
runs were made in some of the canals, ditches, and perennial streams in the valley during the
summer of 1963, generally in reaches that were not concreted and were not affected by di
versions.

Seepage from land irrigated by water from perennial streams (table 4) was estimated
from data of the Soil Conservation Service (James D. Maxwell and John Swenson, Jr., oral
communication, 1964) and the Agricultural Research Service (1962).

Calculations of seepage were compiled in table 4 and were classified according to stream
systems (table 4), each system comprising the main perennial stream, channels tributary
to the main stream, and manmade canals and ditches supplied by the main stream.

Seepage from waterways which distributed water from wells and seepage from land
which was irrigated with water from wells was determined as follows: Approximately 90
percent of the water pumped from wells in the valley is discharged from the wells into wat
erways. Seepage from the major waterways in the valley was determined to be about 20 per
cent (table 4); and applying this factor to 90 percent of the pumpage for irrigation in 1962
from wells (p. 21), gives about 2,000 acre-feet. Seepage from irrigated land was determined
to be about 30 percent (table 4); and applying this factor to all well water discharged for
irrigation (p. 21) in 1962, less the 2,000 acre-feet lost from waterways, gives about 10,000
acre-feet.

Seepage from waterways which distributed water from bedrock springs and seepage
from land that was irrigated by water from bedrock springs was determined by assuming
that 20 percent of the spring water seeped from waterways and 30 percent seeped from irrri
gated land. In 1962 about 10,000 acre-feet of water (table 5) from bedrock springs was
distributed by waterways and used for irrigation in the project area. Therefore, seepage
from waterways was about 2,000 acre-feet and from irrigated land about 2,400 acre-feet.

The amount of seepage from channels of ephemeral and intermittent streams or from
land irrigated by these streams may be substantial. However, no data are available to esti
mate the amount from these sources which recharges the ground-water reservoir in the val
ley.

-15 -



Table 3. - Monthly gain and loss of the Provo River between the
canyon mouth and the stream-gaging station in the

city of Provo in 1962

Gain in flow Flow of Provo Flow of Provo Gain (+) or loss (-)
Flow of in canyon of Total surface River in valley River below in flow of Provo River

Provo River1 Provo River2 inflow to valley3 Diversions~ minus diversions diversions5
(acre-feet) (acre-feet) (acre-feet) (acre-feet) (acre-feet) (acre-feet) Acre-feet Percent

(1) (2) (3) (4) (5) (6) (7) (8) (9)

January ........ 13,129 1,500 13,958 685 13,273 11,680 -1,593 -12.0
February ...... 14,499 1,223 14.446 491 13,955 14,060 +105 +0.8
March .......... 29.984 2.026 31,221 616 30,605 27,930 -2,675 -8.7
April .............. 32.856 2,412 34,474 4,854 29,620 28.470 -1.150 -3.9
May .............. 63.601 9,825 72.593 30,015 42,578 37.050 -5,528 -13.0
June .............. 68.235 11,939 79,203 35.157 44,046 33.310 -10.736 -24.4

~ July .............. 36,097 2.110 37.931 35.958 1,973 2.130 +157 +7.9
0) August .......... 29.122 600 29,190 29,991 (6) 424 +424
I

September .... 21,186 445 20.950 22.329 (6) 361 +361
October ........ 11,146 1.299 11,588 7.692 3,896 3,430 -466 -11.9
November .... 3,765 1,480 4.391 875 3,516 1.520 -1.996 -56.8
December ... , 11.079 709 11,128 668 10,460 9.100 -1,360 -13.0

Total ......334.699 35.568 361,073 169,331 193,922 169.465 -24,457 -12.6

lIncludes South Fork; measured at U.S. Geological Survey stream-gaging stations about 5 miles above canyon mouth.
2Computed from data furnished by the Provo River water commissioner (W. R,. Wayman, oral communication. 1962). The gain in flow

was determined by subtracting the measured flow into the flume of the Utah Power and Light Co.• the measured flow into the Provo Reservoir
and Timpanogos Canals, and the estimated flow in the river at the canyon mouth from the amounts in the previous column.

3The amounts pumped from the mouth of the canyon to the U.S. Steel Corp. at Geneva have been subtracted.
4Based on information furnished by the Provo River water commissioner and the U.S. Steel Corp. Discrepancies between diversions and

the amounts in the previous column may be due to the fact that (1) the amount of flow in the river at the canyon mouth is estimated, or
(2) the diverted amount includes inflow between the canyon mouth and the points of diversion.

5Measured at U.S. Geological Survey stream-gaging station in the city of Provo.
6No flow in channel.



Table 4. - Seepage in 1962 from waterways and from land
irrigated with water from perennial streams. classified according

to stream system. in northern Utah Valley

I Seepage during nonirrigation season2 Seepage during irrigation season2
Total

ITotal inflow, I Seepage from principal Total inflow, Seepage from waterways4 Seepage from seepage,
waterways4 in acre-feet irrigated land

in acre-feetStream system1 in acre-feet,
Acre-feet Acre-feet Acre-feet

(rounded)' I Percent (rounded) (rounded) 3
Percent (rounded) Percent (rounded) (rounded)

(1) (2) (3) ( 4) (5) (6) (7) (8) (9) (10)

Provo River ........ 75,000 I 511 8,000 286,300 617 50,000 730 831,000 89,000
American Fork .. 4,400 530 1,300 39,200 630 12,000 7930 8,000 21,000
Dry Creek ............ 2,600 530 800 21,000 630 6,000 7930 4,500 11,000
Rock Creek .......... 900 520 200 7,800 720 1,600 7930 2,000 4,000
Battle Creek ...... 700 510 100

\

1,800 710 200 7915 200 500

Grove Creek ........ 900

\

510 100 1,800 710 200 7915 200 500
Total (rounded) 84,000 .... 10,000 358,000 -_ .. 70,000

.~'. 46,000 126,000

lIncludes only perennial streams diverted for irrigation and gravel washing in northern Utah Valley.
2The irrigation season in 1962 is considered to be from April through October. It is assumed that diversions from the principal waterways,

except the Provo River, are made only during the irrigation season. Data for the Provo River were available from W. R. Wayman (written
communication, 1962, and oral communication, 1963) and records of the U.S. Steel Corp.

"Inflow of the Provo River during the nonirrigation season was determined from column 4 of table 3.
I Inflow of the Provo River during the irrigation season is the sum of the figures for the period from April through October in column 4

'""'" of table 3 (285,929 acre-feet) plus the 369 acre-feet of water delivered by the Salt Lake City Aqueduct for irrigation and gravel washing in
-:J northern Utah Valley (W. Hague, written communication, 1963).

The inflow of American Fork was determined from stream-gaging records of the U.S. Geological Survey.
The inflow of Dry Creek, which includes the flow of Fort Creek, was determined by correlating statistically the measured discharges of

Fort and Dry Creeks for the period 1947-55 with the long-term measured discharge of Little Cottonwood Creek. The latter is about 8 miles
north of Alpine.

The inflow of Rock Creek was determined by assuming that the creek receives the same runoff per square mile as does American Fork.
The inflow of Battle Creek was determined by subtracting the amount piped to Pleasant Grove (1.35 cfs) from the total inflow. The

total inflow was determined by assuming that the creek receives the same runoff per square mile as does the South Fork of the Provo River.
The inflow of Grove Creek was determined by assuming that it has 25 percent less flow than Battle Creek.

4The term "waterway" includes perennial streams, canals, and ditches; the "principal waterway" is the channel of the perennial stream.
Seepage from the principal waterways of the Provo River during the nonirrigation season includes 7,519 acre-feet from the principal

waterway (as tabulated in column 8 of table 3) and 700 acre-feet of the 3,300 acre-feet diverted from the principal waterway (as tabulated
in column 5 of table 3); assuming a seepage loss of 20 percent, which is based on measurements in 1963 by R. M. Cordova.

Seepage from the waterways of the Provo River during the irrigation season includes 16,938 acre-feet from the principal waterway (as
tabulated in column 8 of table 3); 33,200 acre-feet of the 165,996 acre-feet diverted from the principal waterway (as tabulated in column 5
of table 3); and 74 acre-feet of the 369 acre-feet delivered to northern Utah Valley by the Salt Lake City Aqueduct for irrigation and gravel
washing (W. Hague, written communication, 1963); assuming a seepage loss of 20 percent, which is based on measurements in 1963 by R. M.
Cordova.

5Assumed to be the same percentage as for seepage from waterways during the irrigation season, except for the Provo River which was
computed from columns 2 and 4 of this table.

6Based on measurements in 1963 by R. M. Cordova, except for the Provo River which was computed from columns 5 and 7 of this table.
7Based on data from Agricultural Research Service (1962) and Soil Conservation Service (James D. Maxwell and John &wenson, Jr.,

oral communication, 1964).
8The water in the Provo River system includes water distributed by the Provo Reservoir Canal, part of which goes to Salt Lake County.

The seepage of water from the Provo River system from irrigated land was determined by taking 30 percent of the water remaining after
deducting seepage from waterways other than the principal one (33,300 acre-feet; see footnote 4) and the 28,636 acre-feet which goes to Salt
Lake County (B. H. Mendenhall, written communication, 1963) from the total diverted water (166,365 acre-feet).

9Percentage is applied to water remaining after deducting seepage loss from waterways; assuming all streamflow, except for the Provo
River (see footnote 8), is diverted for irrigation.



Table 5. - Estimated discharge in 1962 of bedrock springs
that discharge into northern Utah Valley

Discharge (acre-feet)

Spring l Location2 Amount in water-
ways and used for

Total irrigation

Hamongog About 2 miles northeast of Alpine 1,100} (3)
Schoolhouse (D-4-2) 7db
Grove 17ba 5,800 5,800
Wadsworth 17dc 100 100
Willow 20ca 1,500 1,500
Power Plant About 3% miles east of canyon

mouth of American Fork 300 (3)
Cave Camp (D-4-2) 27bc 2,300 (3)
Wade (D-5-2) 16da 700 (")
Dry Canyon 36bc 100 (3)
Alta' (D-5-3) 33cb 1,000 (")
Smith (D-6-3) 3 and 4 1,500 1,500
Davis 28d 1,000 1,000

Total (rounded) 15,000 10,000
IDischarge assumed not to reach streams and not included in totals of surface inflow in table. 2.
2See figure 3.
3Used by municipalities.
'lIncludes all water from bedrock springs used by Orem.

Precipitation

Recharge by deep percolation of precipitation on the valley floor in northern Utah Val
ley is estimated to be about 8,000 acre-feet annually. The amount of recharge was obtained
by assuming that about 25 percent of the annual precipitation on permeable surficial depos
its recharges the ground-water reservoir. The average annual precipitation for northern
Utah Valley is assumed to be 12 inches, or the average of the 1931-60 normal precipitation
(U.S. Weather Bureau, 1963) at Alpine (about 14 in<:hes). Lehi (about 10 inches), and Pro
vo (about 13 inches).

Permeable sand and gravel crop out in about 30,000 acres (Hunt and others, 1953, pI.
2) of the valley. The average annual precipitation, then, on permeable materials is about
30,000 acre-feet, and the amount that recharges the ground-water reservoir is about 8,000
acre-feet.

Subsurface flow from the Wasatch Range

The large amount of soluble and fractured rock in the part of the Wasatch Range
bounding the project area suggests that this rock absorbs a large amount of water, primar
ily from snowmelt. Part of the absorbed water returns to the streams in the Wasatch Range
as ground-water runoff and part remains as subsurface flow until it eventually discharges
directly into the unconsolidated deposits of the valley. An unknown amount of the subsurface
discharge into the valley eventually returns to the surface in the stream channels or in dis
charge from springs or drains. No data are available to estimate the amount of subsurface
flow which recharges the ground-water reservoir in the valley.
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Memorandum

To:

From:

Subject:

THE STATE OF UTAH
OFFICE OF STATE ENGINEER

SALT LAKE CITY

August 18, 1965

Recipients of subject publication

Utah State Engineer's Office, Salt Lake City, Utah

PUBLICATIONS - Technical Publication No. 11, Utah State
Engineer, 1965, "Ground Water in Northern
Utah Valley, Utah: A Progress Report for
the Period 1948-63, " by R. M. Cordova and
Seymour Subitzky

STATE ENGINEER

Please make the following correction in your copy of the subject report:

Page 19, under Drains and springs, 1st paragraph, line 5

Change 17,000 acre-feet to read 117,000 acre-feet

~T~
Francis T. Mayo, Chie~
Water Resources Branch





,Discharge
Discharge of ground water in the project area is by (1) drains and springs, (2) wells,

(3) seepage into waterways, (4) evapotranspiration, (5) sewer systems, (6) diffuse seep
age into Utah Lake, and (7) subsurface flow through the Jordan Narrows. A breakdown
of the discharge is as follows:

Acre-feet
1. Drains and springs 200,000
2. Wells _ _ _. 50,000
3. Seepage into waterways _.... 12,000
4. Evapotranspiration

Minimum of 13,000
5. Sewer systems Minimum of 3,000
6. Diffuse seepage into Utah

Lake _ _ unknown
7. Subsurface flow through the

Jordan Narrows _ unknown

Minimum total (rounded) 280,000

Drains and sprinCJs
About 200,000 acre-feet of water discharged from drains and springs in 1962. The

discharge from springs within Utah Lake was estimated to be about 30,000 acre-feet, the
discharge into drains and springs from the shallow aquifer in Pleistocene deposits was about
53,000 acre-feet, and th~ discharge into drains and springs from the water-table aquifer in
the Lake Bonneville Group was about \17,000 acre-feet.

The discharge from springs within the part of Utah Lake in the project area was esti
mated by S. T. Harding and D. 1. Gardner (D. 1. Gardner, oral communication, 1940) to
range from about 25,000 to 36,000 acre-feet annually. For pUrlJll,;es of this report, the
rounded figure of 30,000 acre-feet per year is assumed.

The discharge from the two aquifers into drains and springs was determined on the
basis of measurements made in 1963 at all known drains and springs outside Utah Lake.
These measurements are given in table 6 and the locations of the drains and springs are
shown in figure 3. The discharge from all drains and springs was measured before the irri
gation season (May through October), and a few were measured and most were visited
after the irrigation season to see if their flow had changed.

The comparative measurements and estimates made at the drains and springs supported
Thomas' findings (Hunt and others, 1953, p. 78-79) that some have a maximum discharge
during the irrigation season whereas others have a maximum discharge prior to the irriga
tion season. Mill Pond (spring number 6 in table 6 and figure 3) is representative of those
that have a maximum discharge prior to the irrigation season; and it apparently is fed by
water that seeps upward under artesian pressure from the shallow aquifer in Pleistocene de
posits. Measurements made after the irrigation season in. 1963 indicate that the discharge
of Mill Pond was 10 percent less than the discharge measured before the irrigation season.

By contrast, Fugal Springs (numbers 9 and 10 in table 6 and figure 3) is representative
of those drains and springs that have a maximum discharge during the irrigation season.
Measurements made after the irrigation season in 1963 indicate that the discharge of Fugal
Springs was three times as great as the discharge measured before the irrigation season,
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Table 6. - Drain and spring measurements in northem
Utah Valley. April-May 1963

Drains Springs

Number and Discharge Number and Discharge Number and Discharge
aquifer' (cfs) 2 aquifer' (cfs)' aquifer' (cfs) 2

1 S 0.14 28 L 0.08 U 1 L 0.07
2 S .04 29 L 1.2 U 2 L .07
3 S 12.7 30 S 25.0 B 3 L .04
4 S .13 31 S 1.4 4 L .01
5 S 1.9 32 S .5 5 S .01
6 S 1.9 33 S .4 6 S 17.4
7 S 2.1 34 L 5.0 7Ll Included in
8 S 2.2 35 L .13 8 LS drain 17
9 S .32 36 L 3.6 9 L 1.9

10 S .40 37 L 4.9 10 L .13
l1S 1.0 38 L .13 11L .17
12 S 2.2 39 L .13 12 L 1.7
13 S 3.2 40 L 1.2 13 L 6.0
14 S 3.1 41 L 2.5 14 L .32
15 S .08 42 L .25 15 L .05
16 S .6 43 L 3.4 16 L .1
17 L 23.7 44 L .62 17 L 3.6
18 L .08 45 L .57 18 L .05
19 L .12 46 L 1.5 19 L .03
20 L .13 47 L .77 20 L .05
21 L .15 48 L 4.8
22 L .18 49 L 4.0 lLocations are shown in figure

3 . L indicates discharge from
23 L 1.5 50 L .12 Lake Bonneville Group; S indi-

24 L .03 U 51 L .01 cates discharge from the shallow
artesian aquifer in Pleistocene

25 L .30 U 52 L .33 deposits.

26 L .06 U 53 L .06 2B, estimated from records of

27 L .35 U 54L .02
the U.S. Bureau of Reclamation;
U, estimated from records of the

55 L 3.5 U U.S. Steel Corp.

and records of the U.S. Steel Corp. show that the percentage of seasonal change in discharge
from Fugal Springs was about the same in 1962 and 1963. Fugal Springs discharges from
the water-table aquifer in the Lake Bonneville Group, and it is probably fed by water ap
plied for irrigation to the land above the springs. Some artesian water may leak upward to
the Lake Bonneville Group, but the amount probably is small in comparison to the amount
of recharge from percolating irrigation water.

On the basis of the measured and observed fluctuations in discharge, all drains and
springs were divided into two groups - those which discharged from the Lake Bonneville
Group and were fed mostly by water from irrigation, and those which discharged from the
shallow aquifer in Pleistocene deposits and were fed mostly by upward artesian leakage.
To compute the annual discharge the percentage changes in discharge which had been ob
served at Fugal Springs and Mill Pond were then applied to the measurements for the two
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groups, on the assumption that the percentage of seasonal changes was similar for all drains
and springs.

Wells

The discharge from wells in 1962 was approximately 50,0001 acre-feet, broken down by
use as follows:

Rounded totals.
in acre-feet

Irrigation
Flowing wells _
Pumped wells _

Industry _
Public supply _

Domestic (includes some irrigation
and stock watering) _

Stock _

Total (rounded)

25,000
10,000

7,000
5,000

1,200
1,300

50,000

The discharge for irrigation was estimated separately for flowing wells and pumped
wells. The discharge from flowing wells was estimated by multiplying the total number of
wells (456) by the average annual discharge (55 acre-feet) of flowing irrigation wells. The
total number of wells was calculated by subtracting the number of pumped irrigation wells
(34), as determined by field inventory, from the total number of irrigation wells listed in
table 9'. The average annual discharge was determined by measuring the flow from 28 rep
resentative irrigation wells and assuming that they flowed continuously for a quarter of a
year. The discharge for irrigation from pumped wells was estimated at 10,000 acre-feet by
multiplying the number of these wells (34) by the average annual discharge per well (300
acre-feet), which was derived from 1963 pumpage records of just a few of the wells.

The discharge for industry was estimated from records provided by the U.S. Steel Corp.
and several other companies. For those wells for which records were not available, dis
charge was computed on the basis of reported well yields and the length of the pumping
Period.

The discharge for public supply was obtained from records of the Utah State Engineer.

The discharge for domestic use was determined by multiplying an average annual dis
charge (0.8 acre-foot) per well used for domestic purposes by the total number of domestic
wells (1,490). The average annual discharge of a domestic well was obtained from infor
mation on rural-family and stock use by Criddle and others (1962, p. 23). It was assumed
for this report that one well supplied water for 1 rural family, 2 horses, 1 .cow, 2 pigs, 20
fowl, and lawn and garden irrigation. The total number of domestic wells was obtain by
taking 80 percent of the total number of wells used for domestic (D) use and combined do
mestic, stock, and irrigation use (D, I, S). (See table 9'.)

The discharge for stock was determined by multiplying the total number of wells (56)
listed in table 9' by the average annual discharge (24 acre-feet) of wells used for stock.

l'!'he totals in table 9 are based on records filed with the Utah State Engineer, whereas the actual num
ber of wells in use is probably about 20 percent less. The totals in table 9, therefore, were reduced by 20 per
cent for purposes of calculating well discharge.
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The average annual discharge was obtained by measuring eight representative wells and
assuming that they flowed continuously all year.

Seepage into waterways

Ground water seeps into the Jordan River between Utah Lake and the Jordan Nar
rows. During the winters of 1937, 1938, 1939, 1942, 1943, and 1945, D. I. Gardner (oral
communication, 1964) measured the upstream flow of the Jordan River from the Jordan
Narrows to Utah Lake. During the same periods, the U.S. Geological Survey (1960) mea
sured the downstream flow into Salt Lake County of the Jordan River, the Utah and Salt
Lake Canal, and the East Jordan Canal. The sum of the upstream and downstream flows
is the total inflow to the river from all ground and surface sources. The total inflow during
the winters under consideration averaged about 15 cfs (cubic feet per second), or about
11,000 acre-feet per year, and the data suggest that about 10 cfs of the total inflow was
ground water. It is assumed, therefore, that the seepage of ground water in 1963 into the
Jordan River between Utah Lake and the Jordan Narrows was about 7,000 acre-feet.

A net gain in flow in 1963 was observed only in irrigation ditches northwest of Lehi
and east of Alpine. The total gain was about 1,000 acre-feet for the irrigation season (Ap
ril through October), and it is probably mainly ground-water seepage.

A considerable amount of ground water seeps into Mitchells Hollow, into part of Dry
Creek between State Highway 80 and U.S. Highway 89, and into Cedar Hollow. Seepage is
at a minimum during the nonirrigation season and at a maximum during the irrigation sea
son. The total seepage measured in 1963 was about 4,000 acre-feet.

Evapotranspiration

Evapotranspiration of water from the ground-water reservoir includes evaporation and
transpiration in areas where the water table is at or near the land surface. This condition
is mainly in an area that is within about 3 miles of the lakeshore and that contains crops,
pasture, and nonbeneficial phreatophytes. The amount of evapotranspiration from the crops
and pasture was not calculated because the exact extent of the area covered and the density
of plant growth are unknown and because the crops and pasture are partly irrigated. The
amount of evapotranspiration by nonbeneficial phreatophytes is estimated to be about 13,000
acre-feet annually. These plants grow mainly in a belt less than a quarter of a mile wide
bordering the 27 miles of lakeshore in the project area, and the estimate of evapotranspira
tion was made by assuming a density of growth of 75 percent and an average annual con
sumption of 4 acre-feet of water per acre (Mower and Nace, 1957, p. 20).

Sewer systems

About 3,000 acre-feet of ground water seeped into the sewer lines of several communi
ties in northern Utah Valley in 1962 (table 7). The amounts that seeped into the sewer

Table 7. - Seepage of ground water into sewer systems in 1962
Community

American Fork _ .. .__.
Lehi . . .. ..__.. ._.. . . ..__.. . . _
Orem .._...__. .__.. ..__..__. .__ __. . . . ..__. _
Pleasant Grove _ _ __ ._. . ._.. .. __ .. .. . .
Provo . . __.._._.. . . .. . Minimum of

Minimum total (rounded) . .__. . .
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350
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o
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2,000

3,000



lines of American Fork, Lehi, Orem, and Pleasant Grove were estimated from incomplete
records of the amounts of water entering the city water systems and the amounts leaving
in the sewer systems.

The amount of ground water that seeped into the sewer lines of Provo in 1962 was at
least 2,000 acre-feet. Although the actual amount could not be estimated by comparing the
amounts of water entering the city water system and leaving in the sewer system, the in
crease in the average daily amounts of sewage effluent during the period May-October, as
compared to that during the period November-April, indicates that seepage does take place
(Provo city engineer, oral communication, 1963). The amount of seepage in 1962, therefore,
was estimated by subtracting the average daily amount of effluent for the November-April
period from the average daily amount of eaeh month of the May-October period and multi
plying the differences by the number of days in each month. The total seepage obtained by
this method is a minimum amount because part of the November-April effluent probably
also is ground-water seepage.

DiHuse seepage into Utah Lake

A significant amount of ground water probably seeps into Utah Lake, both from the
unconfined aquifer bounding the lake and from artesian aquifers under the lake. This seep
age is diffuse, in contrast to the ground water discharged by springs in the lake (p. 14), and
its amount is unknown.

Subsurface flow through the Jordan Narrows

A significant amount of water may flow northward in the subsurface through the Jor
dan Narrows. No data, however, are available to estimate this amount.

Development and use
The number of wells in northern Utah Valley for which records were filed with the

Utah State Engineer from 1948 to 1962 is shown in table 8, and filings before 1948 are
shown in table 18 of Hunt and others (1953, p. 65). From 1948 through 1962, the number
of filings increased by 15 percent to a total of about 3,000.

Table 8. - Number of wells in northern Utah Valley. by yearsl

Year
1948
1949
1950
1951
1952
1953
1954
1955
1956
1957
1958
1959
1960
1961
1962

Highland district2

__________________________________________1,527
__________________________________________1,541
__________________________________________1,563
__________________________________________1,578
__________________________________________ 1,598
__________________________________________1,615
__________________________________________ 1,635
__________________________________________1,659
__________________________________________ 1,678
__________________________________________ 1,698
__________________________________________ 1,713
__________________________________________1,723
__________________________________________1,737
__________________________________________1,772
__________________________________________1,791

Provo district
1,119
1,129
1,136
1,144
1,147
1,155
1,161
1,165
1,169
1,172
1,185
1,191
1,197
1,203
1,208

Lake district
o
o
o
1
3
4
4
5
5
5
6
6
7
7
9

Total
2,646
2,670
2,699
2,723
2,748
2,774
2,800
2,829
2,852
2,875
2,904
2,920
2,941
2,982
3,008

lBased on applications, claims, and drillers' reports filed with the Utah State Engi
neer.

2The district boundaries were established by Thomas (Hunt and others, 1953, p. 64)
and are shown in figure 3.
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Table 9 gives the classification of wells in northern Utah Valley in 1962 according to use,
depth, diameter, and whether the well flowed when drilled. A similar dassification of wells
in 1947 is shown in table 17 of Hunt and others (1953, p. 64). In 1962 as in 1947, most
wells in northern Utah Valley were less than 200 feet deep, were 3 inches or less in diame
ter, and were used mainly for combined domestic, irrigation, and stock purposes. Since 1947,
however, the number of wells more than 5 inches in diameter increased almost 200 percent.
The number of public-supply wells increased about 100 percent, industrial wells increased
about 40 percent, but irrigations wells only increased about 10 percent.

Table 9. - Classification of wells in northern Utah Valley iln 19621

(Based on applications, claims, and drillers' reports filed with the Utah State Engineer)

Use:
Domestic (D) _
Irrigation (I) _
Stock (S) ------------------------------------------------------
Combined (D, I, S) _
Industrial ------------------------------------------------------Public supply _
Unused . _

Total reported _

Depth (feet);
Less than 100 _
100-199 ' __ 0

200-299 _
300-399 . -- __
400-499 0 _

500 and more .__ 00 _

Total reported . . _

Diameter (inches) :
Jetted, driven, or drilled

2 or less 0 _

2Y2-3 -------------------------------------------.---------.
3112-4 -----------------------------------------.------------
4Y2-5 _

Drilled or jetted; more than 5 _
Dug _

Total reported _

Flowing wells _

Highland
district

40
308

36
1,030

18
25

314

1,771

264
906
229
106
20
17

1,542

778
217
335

43
109

82

1,564
1,247

Provo
district

49
304

34
735

49
16

296

1,483

88
707
179
27
18
18

1,037

449
253
263

82
93
44

1,184
945

Lake
district Total

2 91
1 613
0 70
6 1,771
0 67
0 41
0 610

9 "3,263

2 354
6 1,619
0 408
1 134
0 38
0 35

9 2,588

0 1,227
2 472
4 602
0 125
3 205
0 126

9 2,757
0 2,192

lTotals for 1962 are the sum of the totals for the 15-year period 1948-62 and the 1947 totals in Hunt and
others (1953, table 17).

"This total does not agree exactly with the total for 1962 in table 8 because on some claims the date of
construction is not stated and because some wells have been abandoned since the claims were filed in 1935.
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Water levels

Fluctuations of water levels are an indica tion of changes in the amounts of water in
storage in the ground-water aquifers. Hydrographs of water levels in representative wells
in ea·'?h of the three known artesian aquifers in the valley are shown in figure 4, together
with a graph of precipitation at Timpanogos Divide. Well (D-6-2)28bad-l in the shallow
aquifer and well (D-5-1) 20aba-2 in the deep aquifer in Pleistocene deposits and well (D
5-1) 20aba-l in the aquifer in Tertiary deposits are in the heavily developed parts of the aqui
fers. The dog-toothed pattern of the annual water fluctuations in these wells is caused by
discharge from wells from about April to October. Superposed on the annual pattern is a
long-term trend which corresponds to the long-term trend in precipitation. Precipitation
from 1948 to 1952 was generally above the 1939-62 average, but after 1952 it was generally
below average. Water levels were relatively stable from 1948 to 1953 but generally declined
from 1954 through 1963.

Water levels in 106 representative wells in northern Utah Valley were measured dur
ing March and April 1963 and were used to make contour maps of the water table in the
Lake Bonneville Group (fig. 5) and of the piezometric surface in the shallow (fig. 6) and
deep (fig. 7) aquifers in Pleistocene deposits and the aquifer (fig. 8) in Tertiary deposits.
These maps were compared with plate 3 of Hunt and others (1953) to determine if the form
and slope of the water table and the piezometric surfaces changed from 1947 to 1963.

The form and slope of the water table did not change significantly between 1947 and
1963. The contours indicate that ground water moves toward the major stream channels and
Utah Lake.

The form of the piezometric surface of the shallow aquifer in Pleistocene deposits did
not change significantly between 1947 and 1963, but in 1963 the slope of the piezometric
surface was generally steeper than in 1947. Apparently the areas of large discharge from
wells were the same in 1963 as in 1947.

The piezometric surface of the deep aquifer in Pleistocene deposits in 1963 (fig. 7)
was similar in form to that in 1947. The slope was generally flatter in 1963 than in 1947,
and near American Fork it decreased markedly from about 30 to 15 feet per mile. Data are
not available to determine the reason for the change of slope.

Few wells have been drilled into the artesian aquifer in Tertiary deposits, so its piezo
metric surface is known only near Lehi (fig. 8). The slope of the surface in 1963 was
slightly less than it was in 1947.

Changes in water levels in the artesian aquifers from 1947 to 1963 are shown in figure 9.
The change map shows that since 1947 water levels have declined most in those parts of the
valley along the lakeshore where the ground-water reservoir is highly developed. Well dis
charge, therefore, is a significant cause of declining water levels in the valley.
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Figure 4.-Hydrographs of water levels in wells (0-5-1)20 aba-I, (0-5-1)20 aba-2
and (0-6-2)28 bad-I; and a graph of precipitation at Timpanogos Divide for the

period 1948 - 63, by water year.
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EXPLANATION

•Observation well
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Figure 5.--Map of northern Utah Valley showing contours of the water table in the Lake Bonnevi lIe Group, March-Apri I 1963.
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Figure 6.--Map of northern Utah Valley showing contours of the piezometric surface of the shal low aquifer
in Pleistocene deposits. March-April 1963.
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Figure 7.--Map of northern Utah Valley showing contours of the piezometric surface of the deep aquifer in
Pleistocene deposits. March-April 1963.
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Figure 8.--Map of northern Utah Valley showing contours of the piezometric surface of the aquifer in
Tertiary deposits, March-April 1963.
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Legal status of water rights

Thomas discussed the status of water rights in 1947 (Hunt and others, 1953, p. 63).
The lawsuit between Salt Lake City, et al., and Tamar Anderson, et al., in 1936 initiated the
adjudication of water rights in the Jordon River drainage basin, of which northern Utah
Valley is a part. The rights to the ground- and surface-water resources in the basin are
to be determined in this adjudication, which was still in progress in 1963,

QUALITY OF WATER

A summary of data for chemical quality of water from 37 representative wells, 8
springs, and 7 streams in northern Utah Valley and the adjacent Wasatch Range is given
in table 10, and the locations of the wells and springs are shown in figure 10.

Quality in relation to geology

The data in table 10 suggest two conclusions: (1) the concentration of dissolved solids
of the surface water and the water from the nonthermal springs more nearly approximates
the concentrations in the water in the deep aquifer in Pleistocene deposits and the aquifer
in Tertiary deposits than it does the concentrations in the water in the more shallow aqui
fers, and (2) the concentration of dissolved solids increases with decreasing depth from the
aquifer in the Tertiary deposits up to the Lake Bonneville Group. The first conclusion sug
gests that water percolating from streams and from the permeable rocks of the Wasatch
Range is the main source of recharge to the deep aquifers in the basin deposits. The second
conclusion supports Thomas' statement (Hunt and others, 1953, p. 87-89) that some water
migrates upward from the aquifer in the Tertiary deposits through the aquifers in the Ple
istocene deposits to the Lake Bonneville Group, and that as the water rises it dissolves ad
ditional minerals from the deposits through which it passes.

Quality in relation to use

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

Recommended maximum
limit

(parts per million)
Dissolved solids 500
Sulfate .________________________ 250
Chloride 250
Nitrate . .____________ 45

The median quality of water from the aquifers meets the Public Health Service stand
ards for the partial list except in parts of the Lake district (table 10). In the northeastern
part of the Lake district and the western part of the Highland district the ground water ap
parently is a mixture of nontherma:I and highly mineralized thermal waters; and as indicated
in figure 10, ground water in much of this area contains more than 500 ppm (parts per
million) of dissolved solids. The median value of hardness exceeded 180 ppm for water from
all aquifers except the aquifer in the Tertiary deposits. Such water is hard and needs to be
softened for most purposes.
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Table 10. - Summary of data for chemical quality of water
in Ilorthem Utah Valley and the adjacent Wasatch RanCJe

(Locations of sampling points are shown in fig. 10.)

- Parts per million0",.. '"
Source '''"is.

1~
Dissolved solids Hardness as CaC0o' SuKate Chloride Nitrate

Z Range Median Range Median Range Median Range Median Range Median

'" Project area 1 383 322 103 8.8 9.8
~~ Lake Bonneville Lake district 0 . I . . I - - I - . I - - I -t~
~~ Group Highland district 1 383 322 103 8.8 9.8

~ Provo district 0 - - . - - - - - . -
Project area 19 269-1,568 404 134-864 311 3-448 70 7.5-376 20 0.0-21 1.5

Shallow Lake district 5 269-1,568 1,420 134-688 676 3~448 422 7.5-343 338 .0-1.4 .5

Pleistocene Highland district 7 269-1,140 404 229-864 325 10-263 80 10-376 20 .2-21 5.0

~
deposits Provo district 7 321-460 338 251-311 264 47-71 60 10-64 16 .1-4.7 1.5

Ul..
Project area~ 12 138-3,110 2148 116-2,150 186 5-1,430 30 5.5-632 18 .3.8.2 3.4

~
Deep Lake district0' 2 187-3,110 1,648 143-2,150 1,146 23-1,430 726 21-632 326 .8-6.1 3.4

"~ Pleistocene Highland district 8 138-635 248 116-458 193 5-70 36 5.5-207 16 .5-8.2 4.0".u;
<1l deposits Provo district 2 206-297 251 146-226 186 21-23 22 12-18 15 .3-0.7 .51::
<

Project area 5 126-231 157 93-162 110 5-21 8.2 6-37 14 .0-1.8 .9

Tertiary Lake district 0 - - - - - - - . . -
deposits Highland district 3 126-231 196 93-162 122 5-10 8 6-37 29 .9-1.8 1.1

Provo district 2 141-157 149 102-110 106 8.2-21 15 6-14 10 .0-.0 .0

'"E Paleozoic Wasatch Range 5 86-392 246 56-354 210 3.7-86 20 2.5-14 6 .0-4.8 1.35..
<1l

..c:..... rocks
Ul ~

bll 0

.S z
a UnconsolidatedtI.l '"E Quaternary Lake district 3 1,430- 1,440 464-688 600 314-441 325 338-510 510 .8-25 .8

1l
E-< deposits 1,570

Provo River below Deer Creek Dam 2 2360-500 258 154-242 198 62-69 66 6-12 9 .2-0.4 .3

North Fork of the Provo River near mouth 1 151 166 13 5.5 .
Ul South Fork of the Provo River near mouth 1 154 177 8.2 5.5 .
E
" American Fork at canyon mouth 1 331 282 113 3.5 .4<1l.......

Grove Creek at canyon mouth 1 251 215 40 5.0 4.3tI.l

Battle Creek at canyon mouth 1 182 162 20 2.5 4.8

Dry Creek at Alpine 1 145 106 13 3.0 .7

'For calcium and magnesium.
2Estimated as 60 percent of specific conductance.



An evaluation for irrigation was made of the water from the 37 wells for which data
were summarized in table 10, using the criteria of the U$. Salinity Laboratory (1954) (fig.
11). The water from wells in northern Utah Valley is generally suitable for irrigation.
Most of the water has a low- to medium-salinity hazard and a low-sodium hazard. About 25
percent of the water had a high to very high salinity hazard. Most of this water came from
wells in the shallow aquifer in Pleistocene deposits in the northeastern part of the Lake dis
trict and the northwestern part of the Highland district, but some came from wells in the
deep aquifer in Pleistocene deposits in the same parts of the valley.

Changes in quality

Chemical analyses of water samples from six wells in the valley indicate that the quality
of the ground water apparently did not change during the period of record (table 11). The
small changes in specific conductance of water from the wells listed in table 11 are probably
the result of collecting water samples at different times of the year, of differences in meth
ods of collection, or of a considerable lag between the date of collection and the date of an
alysis.

Table II. - Changes in quality of ground water
in northem Utah YaHey

Well number

(D-5-1) 18cab-2

19ccc-1

(D-6-2) 6acc-1

21cdc-2

(D-7-2)labd-1

4cbb-2

Specific
conductance

Date of sample (micromhos/cm at
Source collection 25°C)

Tertiary Nov. 1957 361
deposits Apr. 1960 406

May 1961 394

Deep Dec. 1957 254
Pleistocene Apr. 1960 260

deposits Sept. 1960 251
May 1961 257

Shallow Dec. 1957 787
Pleistocene Apr. 1960 776

deposits Sept. 1960 686
May 1961 765
June 1962 784

Deep Apr. 1958 358
Pleistocene Apr. 1960 347

deposits Sept. 1960 360
May 1961 364

Shallow Oct. 1958 620
Pleistocene Apr. 1960 558

deposits Sept. 1960 619
June 1961 635
June 1962 582

do May 1958 531
June 1961 546
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conductivity of water from wells in northern Utah Valley.

-S6-



SUMMARY

The known recharge to aquifers in northern Utah Valley in 1962 was estimated to be a
minimum of 150,000 acre-feet from seepage from waterways and irrigated land and deep
percolation of precipitation in the valley. An additional unknown amount of recharge is by
subsurface flow from the Wasatch Range.

The known discharge from aquifers in the valley in 1962 was estimated to be a mini
mum of 280,000 acre-feet, including discharge by drains, springs, wells, seepage into water
ways, evapotranspiration by nonbeneficial phreatophytes, and seepage into sewer systems.
Additional unknown amounts of discharge are by evapotranspiration of crops and pasture
in areas where the water table is at or near the land surface, diffuse seepage into Utah Lake,
and subsurface flow through the Jordan Narrows.

The totals for both discharge and recharge include several estimates, and the total for
recharge is not complete. Thus, the totals give an indication only of the magnitude of the
amounts involved; and the difference between them is not an indication that the ground
water reservoir is being depleted.

Water levels have declined since 1953 because of increased discharge from wells and
decreased recharge. The total number of wells increased by 15 percent since 1947, and the
percentage increase in large-diameter wells was greater than the percentage increase in
small-diameter wells. Less surface water was available for recharge in the period 1954-62
than in 1947-53.

The few data available indicate that the quality of the ground water did not change be
tween 1957 and 1962.
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