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SEEPAGE STUDY OF A 15.3-MILE SECTION OF
THE CENTRAL UTAH CANAL,

PAHVANT VALLEY, MILLARD COUNTY, UTAH

by Michael Enright
U.S. Geological Survey

ABSTRACT

Three sets of seepage measurements were made at ten canal sites and at
all turnouts along a 15.3-mile section of the Central Utah Canal during the
summer of 1986. The total loss for the 15.3-mile section averaged about 36
cubic feet per second or 2.4 cubic feet per second per mile. The nine
subsections were grouped into five reaches of one or more subsections with
similar losses per mile. Average losses for these five reaches ranged fram 0
to 4.1 cubic feet per second per mile. No average gains were detected.

INTRODUCTION

This report gives the results of seepage measurements of a 15.3-mile
section of the Central Utah Canal in Pahvant Valley, Millard County, Utah
(fig. 1). The study is the eighth in a series of seepage studies conducted by
the U.S. Geological Survey in cooperation with the Utah Department of Natural
Resources, Division of Water Rights. The Division of Water Rights needs
information on gains and losses of canal discharge to refine water budget
camputations of recharge to and discharge from aquifers, and water managers
need the information for allocating irrigation water. Seepage studies provide
this kind of information.

The Central Utah Canal was constructed in the early 1900's, and first
delivered water to Pahvant Valley in 1916 (Roger Walker, Sevier River Water
Commissioner, oral commun., December 11, 1986). Water is diverted fram the
Sevier River to the Central Utah Canal at a point about 6 miles east of
Leamington, which is about 25 miles northeast of McCornick, Utah. The canal
has a capacity of about 100 cubic feet per second at the head of the section
included in this study.

Prior to this study, two seepage studies were completed on other
sections of the Central Utah Canal (Palmer B. Delong, U.S. Bureau of
Reclamation, written commun., December 8, 1980 and Herbert and others, 1982).



METHODS OF INVESTIGATION

A reconnaissance was made of the Central Utah Canal during the spring
of 1986, and the 15.3-mile section selected for the study was examined for:
(1) location of pumps, turnouts, diversion structures, and bridges; (2)
general condition of the canal (for example, whether it had recently been
cleaned or repaired); and (3) location of areas of natural and irrigation
return flow to the canal. Using information from the reconnaissance, 10
measurement sites were selected, dividing the canal into 9 subsections.
Water-stage recorders were installed at the head, middle, and end of the 15.3-
mile section. Discharge measurements were made at the 10 sites on the Central
Utah Canal on June 26, July 18, and August 28, 1986. The three sets of
discharge measurements were made by current meter, using standard methods of
the U.S. Geological Survey (Buchanan and Somers, 1969). Each person
participating in the study was assigned a number of measurements to be
completed in 1 day. For each of the three dates, discharge at all 10 canal
sites and all turnouts was measured or estimated. The measuring sites on the
canal are listed in downstream order in table 1, including descriptions of
location, identification of sites where water-stage recorders were operated,
and whether measurements were made fram a bridge or by wading. The time of
measurement, discharge, specific conductance, and water temperature are
sumarized in table 2 for each set of measurements for the sites on the canal,
and discharge only is given for the turnouts. Turnouts shown on figure 1 and
listed in table 2 were in operation during at least one of the three seepage
runs. There were no areas of natural or irrigation return flow to the 15.3-
mile section during the three seepage runs.

PROCEDURES USED IN COMPUTING LOSSES AND GAINS

The losses and gains determined fram results of the measurements listed
in table 2 were used to develop the data plotted in figure 2. Average losses
for reaches of the 15.3-mile section of the canal are summarized in table 3.
The procedures used to obtain these results are described below.

The general procedure for computing losses and gains for canal seepage
studies is to compute the discharge that would be expected at each canal
measuring site, assuming no loss or gain. Beginning with the discharge at the
head of the section of canal studied and proceeding in a downstream direction,
all turnout discharges are subtracted and all inflows are added, and this
corrected discharge is subtracted from the discharge measured at each
downstream site to obtain the loss or gain. This computation is camplete if
the discharge remains steady or does not fluctuate during the time between
measurements at the upstream and downstream sites. Fluctuations in discharge
with time are determined from camputations at sites equipped with recorders.
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The tabulation for determining losses or gains for the three seepage
runs for this study of a 15.3-mile section of the Central Utah Canal was less
complex than for some seepage studies. Discharge did not fluctuate encugh
during the time (0800 to 1400 hours on a given day) of measurement at the 10
canal sites for any of the three seepage runs to require corrections. (See
figure 3 and table 2.) In addition, no areas of natural or irrigation return
discharge to the section of canal studied were detected during the three
seepage runs. Thus, canputations were simplified.

A preliminary analysis usually results in grouping one or more
subsections, with similar losses or gains per unit length, into reaches.
Thus, for this study, the nine subsections, QU1-CU2 through CU9-CU10, were
grouped into reaches CU1-CU2, (U2-CU4, CU4-CUS, C(US-CU7, and CU7-CUL0, and the
results are shown in figure 2 and are summarized in table 3,

RESULTS

A summary of measurements made on all three seepage runs appears in
table 2. The June 26, 1986 measurement at CUl is not listed in table 2
because it was in error due to poor measuring conditions. Within a given
reach, the amount of loss varied between seepage runs. This variation is
shown by the scatter of the plotted points in figure 2. The scatter is
attributed to one or more of the following factors: (1) Nonideal measuring
conditions, (2) changes in the rate of seepage loss from the canal, and (3)
the possibility that a water user changed the discharge in his turnouts during
the time of the seepage measurements.

Results from measurements in reach CU1-CU2 show an average loss of
about 6.5 cubic feet per second, which represents 4.1 cubic feet per second
per mile. Results for CU2-CU4 show some scatter and an average loss of 8.5
cubic feet per second, which represents 2.7 cubic feet per second per mile.
Results for C(U4-CUS show same scatter and indicate no average loss or gain.
Results for CUS5-CU7 show substantial scatter, indicating an average loss of
3.5 cubic feet per second, which represents 1.1 cubic feet per second per
mile. Results for CU7-CUl0 show substantial scatter, indicating an average
loss of 17.0 cubic feet per second, which represents 3.3 cubic feet per second
per mile. The total loss for the entire 15.3-mile section of the canal
averaged about 36 cubic feet per second (table 3) or 2.4 cubic feet per second
per mile.
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Figure 1.—Measuring sites on the Central Utah Canal.
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Table 1.--Descriptions of measuring sites on the Central Utah Canal

Site Location Remarks
number
cul NEINWiNwi Water-stage recorder
sec.22, T.18 S., R.5 W. operated at this site, and
measurements were made
fram bridge and by wading.
Ccu2 NWiSEINE} Measurements were made by
sec.27, T.18 S., R.5 W. wading.
cu3 SE;SEINEZ Measurements were made by
sec,35, T.18 S., R.5 W. wading.
Ccu4 SWiSEiNE$ Measurements were made by
sec.1ll, T.19 S., R.5 W. wading.
CuUs SE{SE{SEL Water-stage recorder
sec.13, T.19 S., R.5 W. operated at this site, and
measurements were made by
wading.
CU6 SWiSE{NW: Measurements were made by
sec.30, T.19 S., R.4 W. wading.
cuy SE1SWiSWi Measurements were made by
sec.31, T.19 S., R.4 W. wading.
cus SWiSWiSE; Measurements were made by
sec. 7, T.20 S., R.4 W. wading.
cu9 SE{SWiSE} Measurements were made by
sec.13, T.20 S., R.S W. wading.
Ccu10 NE%SE$SW Water-stage recorder
sec.25, T.20 S., R.5 W. operated at this site, and

measurements were made by
wading.




Table 2.—Measurements of discharge, specific conductance, and
water temperature at sites on the Central Utah Canal

Site: (U, canal; T, diversion. Discharge: e, estimated.

Specific Water
Site Date Time Discharge conductance temperature
number (cubic feet (microsiemens (degrees
(fig. 1) per second) per centimeter Celsius)

at 25 degrees

Celsius)
U1 June 26, 1986 0830 - 1,300 19.0
T1 0855 0.27 - -
o2 1100 79.1 1,390 19.5
T2b 1015 1.02 - -
T3 - 4.27 - -
a3 1135 66.7 1,420 20.5
U4 1305 64.6 1,360 22.0
aus 1430 65.0 1,370 -
aus 0830 64.4 1,460 20.0
TS 1230 .90 - -
ajé 1010 57.0 1,400 20.5
iy - e 2.0 - -
ag7 1105 55.2 1,380 21.0
T8 1300 e 2.0 - -
9 1305 .12 - -
cus 1120 45.3 1,400 21.5
a9 1220 42,5 1,420 22.0
cul0 1310 30.2 1,420 23.0
an July 18, 1986 0820 87.4 1,320 19.0
Tl 0815 .13 - -
T2a 0845 1.1 - -
Q2 0935 78.8 1,320 19.0
T3 0905 3.8 - -
T4 - e 2.0 - -
aj3 - 65.7 1,310 20.0
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Table 2.—Measurements of discharge, specific conductance, and
water temperature at sites on the Central Utah Canal--Continued

Specific Water
Site Date Time Discharge conductance temperature
number (cubic feet (microsiemens (degrees
(fig. 1) per second) per centimeter Celsius)

at 25 degrees

Celsius)
U4 1120 63.3 1,300 21.0
cus 1200 62.2 1,340 21.0
aus 0900 63.0 1,380 20.0
TS - e l.8 - -
cué6 - 62.4 1,390 21.0
T6 1010 e 2.0 - -
a7 1000 58.5 1,360 21.0
T8 - e 2,0 - -
T10 - .25 - -
au8 1110 50.0 1,420 21.0
19 1240 42.4 1,350 22.0
cul10 1315 34.6 1,330 22.0
o1 AlG., 28, 1986 0830 73.7 1,280 20.5
Tl 0830 e .20 - -
U2 1015 67.6 1,270 21.0
T2 0845 .24 - -
T3 0915 3.74 - -
T4 0935 e 2.0 - -
(6 0K] 1130 61.5 1,300 21.5
U4 1150 57.1 1,290 22.0
ass 1230 54.0 1,280 23.0
ais 0830 50.6 1,300 21.0
68/ 0940 49.2 1,320 21.0
T6 - e 2.0 - -
as7 1100 46.8 1,320 22.0
T8 1030 e 2.0 - -
cus 1215 40.6 1,320 23.0
a9 1350 37.6 1,350 23.0
aulo0 1345 37.6 1,280 23.0

11



Table 3.--Graphic averages of losses determined from seepage measurements

for reaches of the Central Utah Canal

: Graphic averages of losses
Length (from fig. 2)

Reach
(miles)

Cubic feet Cubic feet

per second per second

per mile
Qu1-qj2 1.6 6.5 4.1
Qu2-aJ4 3.2 8.5 2.7
Qu4-Cus 2.0 0 0
ais—-ai7 3.3 3.5 1.1
ay/-ulo0 5.2 17.0 3.3

Total 15.3 35.5
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59.

60.

61.

62.

63.

64.

65.

66.

67.

68.

69.

70.

71.

Seepage study of the Sevier Valley-Piute Canal, Sevier County, Utah,
by R. W. Cruff, U.S. Geological Survey, 1977.

Hydrologic reconnaissance of the Dugway Valley-Government Creek
area, west—-central Utah, by J. C. Stephens and C. T. Sumsion, U.S.
Geological Survey, 1978.

Ground-water resources of the Parowan-Cedar City drainage basin,
Iron County, Utah, by L. J. Bjorklund, C. T. Sumsion, and G. W.
Sandberg, U.S. Geological Survey, 1978.

Ground-water conditions in the Navajo Sandstone in the central
Virgin River basin, Utah, by R. M. Cordova, U.S. Geological Survey,
1978.

Water resources of the northern Uinta Basin area, Utah and Colorado,
with special emphasis on ground-water supply, by J. W. Hood and F.
K. Fields, U.S. Geological Survey, 1978.

Hydrology of the Beaver Valley area, Beaver County, Utah, with
emphasis on ground water, by R. W. Mower, U.S. Geological Survey,
1978.

Hydrologic reconnaissance of the Fish Springs Flat area, Tooele,
Juab, and Millard Counties, Utah, by E. L. Bolke and C. T. Sumsion,
U.S. Geological Survey, 1978.

Reconnaissance of chemical quality of surface water and fluvial
sediment in the Dirty Devil River basin, Utah, by J. C. Mundorff,
U.S. Geological Survey, 1979.

Aquifer tests of the Navajo Sandstone near Caineville, Wayne County,
Utah, by J. W. Hood and T. W. Danielson, U.S. Geological Survey,
1979.

Seepage study of the West Side and West Canals, Box Elder County,
Utah, by R. W. Cruff, U.S. Geological Survey, 1980.

Bedrock aquifers in the lower Dirty Devil River basin area, Utah,
with special emphasis on the Navajo Sandstone, by J. W. Hood and T.
W. Danielson, U.S. Geological Survey, 1981.

Ground-water conditions in Tooele Valley, Utah, 1976-78, by A. C.
Razem and J. I. Steiger, U.S. Geological Survey, 1981.

Ground-water conditions in the Upper Virgin River and Kanab Creek
basins area, Utah, with emphasis on the Navajo Sandstone, by R. M.
Cordova, U.S. Geological Survey, 1981.

Hydrologic reconnaissance of the southern Great Salt Lake Desert and

summary of the hydrology of West—Central Utah, by J. S. Gates and S.
A. Kruer, U.S. Geological Survey, 198l1.
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72.

73.

74.

75.

76.

77.

78.

79.

80.

8l.

82.

83.

84.

85.

Reconnaissance of the quality of surface water in the San Rafael
River basin, Utah, by J. C. Mundorff and K. R. Thompson, U.S.
Geological Survey, 1982.

Hydrology of the Beryl-Enterprise area, Escalante Desert, Utah, with
emphasis on ground water, by R. W. Mower, U.S. Geological Survey,
1982.

Seepage study of the Sevier River and the Central Utah, McIntyre,
and Leamington Canals, Juab and Millard Counties, Utah, by L. R.
Herbert, R. W. Cruff, and W. F. Holmes, U.S. Geological Survey,
1982.

Consumptive use and water requirements for Utah, by A. L. Huber, F.
W. Haws, T. C. Hughes, J. M. Bagley, K. G. Hubbard, and E. A.
Richardson, 1982.

Reconnaissance of the quality of surface water in the Weber River
basin, Utah, by K. R. Thampson, U.S. Geological Survey, 1983.

Ground-water reconnaissance of the central Weber River area, Morgan
and Summit Counties, Utah, by J. S. Gates, J. I. Steiger, and R. T.
Green, U.S. Geological Survey, 1984.

Bedrock aquifers in the northern San Rafael Swell area, Utah, with
special emphasis on the Navajo Sandstone, by J. W. Hood and D. J.
Patterson, U.S. Geological Survey, 1984.

Ground-water hydrology and projected effects of ground-water
withdrawals in the Sevier Desert, Utah, by W. F. Holmes, U.S.
Geological Survey, 1984.

Ground-water resources of northern Utah Valley, Utah, by D. W. Clark
and C. L. Appel, U.S. Geological Survey, 1985.

Ground-water conditions in the Kaiparowits Plateau area, Utah and
Arizona, with emphasis on the Navajo Sandstone, by P. J. Blanchard,
U.S. Geological Survey, 1986.

Seepage study of six Canals in Salt Lake County, Utah, 1982-83, by
L. R. Herbert, R. W. Cruff, and K. M. Waddell, U.S. Geological
Survey, 1985.

Reconnaissance of the quality of surface water in the upper Virgin
River basin, Utah, Arizona, and Nevada, 1981-82, by G. W. Sandberg
and L. G. Sultz, U.S. Geological Survey, 1985.

Ground-water conditions in the Lake Powell area, Utah, by P. J.
Blanchard, U.S. Geological Survey, 1986.

Water resources of the Park City area, Utah, with emphasis on ground

water, by W. F. Holmes, K. R. Thampson, and Michael Enright, U.S.
Geological Survey, 1986.
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86.

87.

88.

89.

90.

91.

1.

Bedrock aquifers of Eastern San Juan County, Utah, by Charles Avery,
U.S. Geological Survey, 1986.

Ground-water conditions in Salt Lake Valley, Utah, 1969-83, and
predicted effects of increased withdrawals from wells, by K. M.
Waddell, R. L. Seiler, Melissa Santini, and D. K. Solomon, U.S.
Geological Survey, 1987.

Program for monitoring the chemical quality of ground water in
Utah—-Summary of data collected through 1984, by Don Price and Ted
Arnow, U.S. Geological Survey, 1986.

Chemical quality of ground water in Salt Lake Valley, Utah, 1969-85,
by K. M. Waddell, R. L. Seiler, and D. K. Solomon, U.S. Geological
Survey, 1987.

Seepage studies of the Weber River and the Davis-Weber and Ogden
Valley Canals, Davis and Weber Counties, Utah, 1985, by L. R.
Herbert, R. W. Cruff, D. W. Clark, and Charles Avery, U.S.
Geological Survey, 1987.

Seepage study of a 15.3-mile section of the Central Utah Canal,
Pahvant Valley, Millard County, Utah, by Michael Enright, U.S.
Geological Survey, 1987.

WATER CIRCULARS

Ground water in the Jordan Valley, Salt Lake County, Utah, by Ted
Arnow, U.S. Geological Survey, 1965.

Ground water in Tooele Valley, Utah, by J. S. Gates and O. A.
Keller, U.S. Geological Survey, 1970.

Ground water in Utah—A summary description of the resource and its
related physical environment, by Don Price and Ted Arnow, U.S.
Geological Survey, [1985].

BASIC- (OR HYDROLOGIC—-) DATA REPORTS (CR RELEASES)

Records and water-level measurements of selected wells and chemical
analyses of ground water, East Shore area, Davis, Weber, and Box
Elder Counties, Utah, by R. E. Smith, U.S. Geological Survey, 1961.

Records of selected wells and springs, selected drillers' logs of
wells, and chemical analyses of ground and surface waters, northern
Utah Valley, Utah County, Utah, by Seynour Subitzky, U.S. Geological
Survey, 1962.

Ground-water data, central Sevier Valley, parts of Sanpete, Sevier,
and Piute Counties, Utah, by C. H. Carpenter and R. A. Young, U.S.
Geological Survey, 1963.

Selected hydrologic data, Jordan Valley, Salt Lake County, Utah, by
I. W. Marine and Don Price, U.S. Geological Survey, 1963.
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10.

11.

12.

13.

14.

lsl

16.

17.

18.

19.

20.

Selected hydrologic data, Pavant Valley, Millard County, Utah, by R.
W. Mower, U.S. Geological Survey, 1963.

Ground-water data, Beaver, Escalante, Cedar City, and Parowan
Valleys, parts of Washington, Iron, Beaver, and Millard Counties,
Utah, by G. W. Sandberg, U.S. Geological Survey, 1963.

Selected hydrologic data, Tooele Valley, Tocele County, Utah, by J.
S. Gates, U.S. Geological Survey, 1963.

Selected hydrologic data, upper Sevier River basin, Utah, by C. H.
Carpenter, G. B. Robinson, Jr., and L. J. Bjorklund, U.S. Geological
Survey, 1964.

Ground-water data, Sevier Desert, Utah, by R. W. Mower and R. D.
Feltis, U.S. Geological Survey, 1964.

Quality of surface water in the Sevier Lake basin, Utah, by D. C.
Hahl and R. E. Cabell, U.S. Geological Survey, 1965.

Hydrologic and climatologic data collected through 1964, Salt Lake
County, Utah, by W. V. Iorns, R. W. Mower, and C. A. Horr, U.S.
Geological Survey, 1966.

Hydrologic and climatologic data, 1965, Salt Lake County, Utah, by
W. V. Iorns, R. W. Mower, and C. A. Horr, U.S. Geological Survey,
1966.

Hydrologic and climatologic data, 1966, Salt Lake County, Utah, by
A. G. Hely, R. W. Mower, and C. A. Horr, U.S. Geological Survey,
1967.

Selected hydrologic data, San Pitch River drainage basin, Utah, by
G. B. Robinson, Jr., U.S. Geological Survey, 1968.

Hydrologic and climatologic data, 1967, Salt Lake County, Utah, by
A. G. Hely, R. W. Mower, and C. A. Horr, U.S. Geological Survey,
1968.

Selected hydrologic data, southern Utah and Goshen Valleys, Utah, by
R. M. Cordova, U.S. Geological Survey, 1969.

Hydrologic and climatologic data, 1968, Salt Lake County, Utah, by
A. G. Hely, R. W. Mower, and C. A. Horr, U.S. Geological Survey,
1969.

Quality of surface water in the Bear River basin, Utah, Wyaming, and
Idaho, by K. M. Waddell, U.S. Geological Survey, 1970.

Daily water-temperature records for Utah streams, 1944-68, by G. L.
Whitaker, U.S. Geological Survey, 1970.

Water-quality data for the Flaming Gorge Reservoir area, Utah and
Wyaming, by R. J. Madison, U.S. Geological Survey, 1970.
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21.

22,

23.

24.

25.

26.

27.

28.

29l

30.

31.

32.

33.

34.

35.

Selected hydrologic data, Cache Valley, Utah and Idaho, by L. J.
McGreevy and L. J. Bjorklund, U.S. Geological Survey, 1970.

Periodic water- and air-temperature records for Utah streams, 1966—
70, by G. L. Whitaker, U.S. Geological Survey, 1971.

Selected hydrologic data, lower Bear River drainage basin, Box Elder
County, Utah, by L. J. Bjorklund and L. J. McGreevy, U.S. Geological
Survey, 1973.

Water—quality data for the Flaming Gorge Reservoir area, Utah and
Wyoming, 1969-72, by E. L. Bolke and K. M. Waddell, U.S. Geological
Survey, 1972.

Streamflow characteristics in northeastern Utah and adjacent areas,
by F. K. Fields, U.S. Geological Survey, 1975.

Selected hydrologic data, Uinta Basin area, Utah and Colorado, by
J. W. Hood, J. C. Mundorff, and Don Price, U.S. Geological Survey,
1976.

Chemical and physical data for the Flaming Gorge Reservoir area,
Utah and Wyoming, 1973-75, by E. L. Bolke, U.S. Geological Survey,
1976.

Selected hydrologic data, Parowan Valley and Cedar City Valley
drainage basins, Iron County, Utah, by L. J. Bjorklund, C. T.
Sumsion, and G. W. Sandberg, U.S. Geological Survey, 1977.

Climatologic and hydrologic data, southeastern Uinta Basin, Utah,
and Colorado, water years 1975 and 1976, by L. S. Conroy and F. K.
Fields, U.S. Geological Survey, 1977.

Selected ground-water data, Bonneville Salt Flats and Pilot Valley,
western Utah, by G. C. Lines, U.S. Geological Survey, 1978.

Selected hydrologic data, 1931-77, Wasatch Plateau-Book Cliffs coal-
fields area, Utah, by K. M. Waddell and others, U.S. Geological
Survey, 1978.

Selected coal-related ground-water data, Wasatch Plateau-Book Cliffs
area, Utah, by C. T. Sumsion, U.S. Geological Survey, 1979.

Hydrologic and climatologic data, southeastern Uinta Basin, Utah
and Colorado, water year 1977, by L. S. Conroy, U.S. Geological
Survey, 1979.

Hydrologic and climatologic data, southeastern Uinta Basin, Utah and
Colorado, water year 1978, by L. S. Conroy, U.S. Geological Survey,
1980.

Ground-water data for the Beryl-Enterprise area, Escalante Desert,
Utah, by R. W. Mower, U.S. Geological Survey, 1981.
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m. 37.

m. 38'

No. 41.

No. 42.

No. 44.

m. 45.

*m. 1.

*m‘ 4.

Surface—water and climatologic data, Salt Lake County, Utah, Water
Year 1980, by G. E. Pyper, R. C. Christensen, D. W. Stephens, H. F.
McCormack, and L. S. Conroy, U.S. Geological Survey, 1981.

Selected ground-water data, Sevier Desert, Utah, 1935-82, by Michael
Enright and W. F. Holmes, U.S. Geological Survey, 1982.

Selected hydrologic data, Price River basin, Utah, water years 1979
and 1980, by K. M. Waddell, J. E. Dodge, D. W. Darby, and S. M.
Theobald, U.S. Geological Survey, 1982.

Selected hydrologic data for Northern Utah Valley, Utah, 1935-82, by
C. L. Appel, D. W. Clark, and P. E. Fairbanks, U.S. Geological
Survey, 1982,

Surface water and climatologic data, Salt Lake County, Utah, water
year 1981, with selected data for water years 1980 and 1982, by H.
F. McCormack, R. C. Christensen, D. W. Stephens, G. E. Pyper, J. F.
Weigel, and L. S. Conroy, U.S. Geological Survey, 1983.

Selected hydrologic data, Kolob-Alton-Kaiparowits coal-fields area,
south-central Utah, by G. G. Plantz, U.S. Geological Survey, 1983.

Streamflow characteristics of the Colorado River Basin in Utah
through September 1981, by R. C. Christensen, E. B. Johnson, and G.
G. Plantz, U.S. Geological Survey, 1987.

Selected test-well data fram the MX-missile siting study, Tooele,
Juab, Millard, Beaver, and Iron Counties, Utah, by J. L. Mason, J.
W. Atwood, and P. S. Buettner, U.S. Geological Survey, 1985.

Selected hydrologic data for Salt Lake Valley, Utah, October 1968 to
October 1985, by R. L. Seiler, U.S. Geological Survey, 1986.

Selected hydrologic data from wells in the east shore area of the
Great Salt Lake, Utah, 1985, by G. G. Plantz, C. L. Appel, D. W.
Clark, P. M., Lambert, and R. L. Puryear, U.S. Geological Survey,
1986.

INFORMATION BULLETINS

Plan of work for the Sevier River basin (Sec. 6, P. L. 566), U.S.
Department of Agriculture, 1960. ,

Water production fram oil wells in Utah, by Jerry Tuttle, Utah
State Engineer's Office, 1960.

Ground-water areas and well logs, central Sevier Valley, Utah, by R.
A. Young, U.S. Geological Survey, 1960.

Ground-water investigations in Utah in 1960 and reports published by

the U.S. Geological Survey or the Utah State Engineer prior to 1960,
by H. D. Goode, U.S. Geological Survey, 1960.
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10.

11.

12.

13.

14.

15.

16.

17.

Developing ground water in the central Sevier Valley, Utah, by R.
A. Young and C. H. Carpenter, U.S. Geological Survey, 1961.

Work outline and report outline for Sevier River basin survey, (Sec.
6, P. L. 566), U.S. Department of Agriculture, 1961.

Relation of the deep and shallow artesian aquifers near Lynndyl,
Utah, by R. W. Mower, U.S. Geological Survey, 1961.

Projected 1975 municipal water-use requirements, Davis County,
Utah, by Utah State Engineer's Office, 1962.

Projected 1975 municipal water-use requirements, Weber County,
Utah, by Utah State Engineer's Office, 1962.

Effects on the shallow artesian aquifer of withdrawing water fram
the deep artesian aquifer near Sugarville, Millard County, Utah, by
R. W. Mower, U.S. Geological Survey, 1963.

Amendments to plan of work and work outline for the Sevier River
basin (Sec. 6, P. L. 566), U.S. Department of Agriculture, 1964.

Test drilling in the upper Sevier River drainage basin, Garfield and
Piute Counties, Utah, by R. D. Feltis and G. B. Robinson, Jr., U.S.
Geological Survey, 1963.

Water requirements of lower Jordan River, Utah, by Karl Harris,
Irrigation Engineer, Agricultural Research Service, Phoenix,
Arizona, prepared under informal cooperation approved by Mr. W. W.
Donnan, Chief, Southwest Branch (Riverside, California) Soil and
Water Conservation Research Division, Agricultural Research Service,
U.S.D.A., and by W. D. Criddle, State Engineer, State of Utah, Salt
Lake City, Utah, 1964.

Consumptive use of water by native vegetation and irrigated crops
in.the Virgin River area of Utah, by W. D. Criddle, J. M. Bagley, R.
K. Higginson, and D. W. Hendricks, through cooperation of Utah
Agricultural Experiment Station, Agricultural Research Service, Soil
and Water Conservation Branch, Western Soil and Water Management
Section, Utah Water and Power Board, and Utah State Engineer, Salt
Lake City, Utah, 1964.

Ground-water conditions and related water-administration problems
Cedar City valley, Iron County, Utah, February, 1966, by J. A.
Barnett and F. T. Mayo, Utah State Engineer's Office.

Summary of water well drilling activities in Utah, 1960 through
1965, compiled by Utah State Engineer's Office, 1966.

Bibliography of U.S. Geological Survey water-resources reports for
Utah, compiled by O. A. Keller, U.S. Geological Survey, 1966.
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18.

19.

20.

21.

22.

23.

24.

25.

26.

27.

28

The effect of pumping large-discharge wells on the ground-water
reservoir in southern Utah Valley, Utah County, Utah, by R. M.
Cordova and R. W. Mower, U.S. Geological Survey, 1967.

Ground-water hydrology of southern Cache Valley, Utah, by L. P.
Beer, Utah State Engineer's Office, 1967.

Fluvial sediment in Utah, 1905-65, A data compilation, by J. C.
Mundorff, U.S. Geological Survey, 1968.

Hydrogeology of the eastern portion of the south slopes of the
Uinta Mountains, Utah, by L. G. Moore and D. A. Barker, U.S. Bureau
of Reclamation and J. D. Maxwell and B. L. Bridges, Soil
Conservation Service, 1971.

Bibliography of U.S. Geological Survey water-resources reports for
Utah, compiled by B. A. LaPray, U.S. Geological Survey, 1972.

Bibliography of U.S. Geological Survey water-resources reports for
Utah, campiled by B. A. LaPray, U.S. Geological Survey, 1975.

A water-land use management model for the Sevier River basin, Phase
I and II, by V. A. Narasimham and E. K. Israelsen, Utah Water
Research Laboratory, College of Engineering, Utah State University,
1975.

A water-land use management model for the Sevier River basin, Phase
III, by E. K. Israelsen, Utah Water Research Laboratory, College of
Engineering, Utah State University, 1976.

Test drilling for fresh water in Tocele Valley, Utah, by K. H. Ryan
and B. W. Nance, Utah Department of Natural Resources, and A. C.
Razem, U.S. Geological Survey, 1981.

Bibliography of U.S. Geological Survey Water—-Resources Reports for
Utah, compiled by B. A. LaPray and L. S. Hamblin, U.S. Geological
Survey, 1980.

Bibliography of U.S. Geological Survey Water—Resources Reports for

Utah, compiled by S. L. Dragos and L. S. Conroy, U.S. Geological
Survey, 1987.
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