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SEEPAGE S'lUDy OF A 15. 3-MILE SECI'ION OF

THE CENIRAL UTAH CANAL,

PAHVANr VALLEY, MILIARD CClJNI'Y, UTAH

by Michael Enright
U.S. Geological Survey

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
sumner 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 fran 0
to 4.1 cubic feet per serond per mile. tb average gains were detected.

I NIroOOcrION

This rep:>rt gives the results of seepage measurements of a 15. 3-mile
section of the Central Utah Canal in Pahvant Valley, Millard CoWlty, utah
(fig. I). The study is the eighth in a series of seepage studies ronducted 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
infonmation on gains and losses of canal discharge to refine water budget
<XIlPutations of recharge to and discharge fran aquifers, and water managers
need the information for allocating irrigation water. Seepage studies provide
this kind of information.

The Central Utah Canal was ronstructed in the early 1900's, and first
delivered water to Pahvant Valley in 1916 (Roger Walker, Sevier River Water
Cormnissioner, oral cxmnun., Decanber 11, 1986). water is diverted fran the
sevier River to the Central Utah Canal at a p:>int 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 sect ion
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 carmm., DecerIDer 8, 1980 and Herbert and others, 1982).
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MEIK>[6 OF INVESI'IGATION

A reconnaissance was made of the Central Utah canal dur ing the spr ing
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 reoorders were installed at the head, middle, and end of the 15.3­
mile section. Discharge measurem=nts 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 neasuranents were made by current neter, 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, dismarge at all 10 canal
sites and all turnoots 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 reoorders were operated,
and whether measurements were made fran a bridge or by wading. The time of
measurement, discharge, specific conductance, and water temperature are
sumnarized in table 2 for eam set of neasuranents for the sites on the canal,
and discharge only is given for the turnoots. Turoouts sham on figure 1 and
listed in table 2 were in operation during at least one of the three seepage
runs. There were 00 areas of natural or irrigation return flow to the 15.3­
mile section dur ing the three seepage runs.

PROCEDURES USED IN <XMIUI'n~ La:)SES AND GAINS

The losses and gains determined fran results of the measurem=nts 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 sumnar ized in table 3.
'!he procedures used to obtain these results are described below.

The general procedure for o:xrputing losses am gains for canal seepage
studies is to compute the discharge that would be expected at each canal
neasuring 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 fran the discharge measured at each
downstream site to obtain the loss or gain. This rorputation is canplete if
the discharge remains steady or <Des not fluctuate during the time between
measurements at the u];Stream and cbwnstream sites. Fluctuations in discharge
with time are determined fran computations at sites equipped with reoorders.



The tabulation for determining lcsses 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 rot fluctuate enough
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 oorrections. (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, canp..1tations 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, 001-002 through oo9-CUIO, were
grooped into reaches CUl~, 002-004, C04-<:u5, oo5-aJ7, and CU7-eUJ.0, 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 CUI 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
condit ions, (2) changes in the rate of seepage loss f rom the canal, and (3)
the tx'ssibility that a water user changed the discharge in his turrouts during
the tine of the seepage rceasuranents.

Results from rceasurements in reach COl-CO2 show an average loss of
about 6.5 cubic feet per second, which represents 4.1 cubic feet per seoond
per mile. Results for CU2-eu4 s1'¥)w serre scatter and an average loss of 8. S
cubic feet per sepond, which represents 2.7 cubic feet per seoond per mile.
Results for OJ4-CUS show sane scatter and indicate no average loss or gain.
Results for COS-C07 show substantial scatter, indicating an average loss of
3.S cubic feet per second, which represents 1.1 cubic feet per second per
mile. Results for CU7-CUIO show substantial scatter, indicating an average
loss of 17.0 cubic feet per seoond, which represents 3.3 cubic feet per seoond
per mile. The total loss for the entire lS.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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Table l.--oescriptions of measuring sites on the Central Utah Canal

Site
nunber

an

012

CU3

014

0J5

016

OJ?

CU9

ano

weation

NEit\l'li~
sec.22, T.18 S., R.5 W.

NWiSE1NEi
sec.27, T.18 S., R.5 W.

sE1SE1NEi
sec.35, T.18 S., R.5 W.

swiSE1NEi
sec. II, T.19 S., R.5 W.

SEiSE!BEi
sec.13, T.19 S., R.5 W.

SWiSEiNWi
sec.30, T.19 S., R.4 W.

sEisdswl
sec.31, T.19 S., R.4 W.

SWiS'lisEi
sec. 7, T.20 S., R.4 W.

SE1~!sEl
sec.13, T.20 S., R.5 W.

NEiSE1SWi
sec.25, T.20 S., R.5 W.
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Ranarks

water-stage recorder
cperated at this site, arrl
rreasuranents were made
fram bridge and by wading.

Measuranents were made by
wading.

Measuranents were made by
wading.

Measuranents were made by
wadiD:J •

water-stage recorder
cperated at this site, arrl
rreasurenents were made by
wading.

Measuranents were made by
wadiD:J.

Measuranents were made by
wading.

Measuranents were made by
wading.

Measuranents were made by
wading.

water-stage recorder
cperated at this site, arrl
measuranents were made by
wading.



Table 2.-Measuranents of discharge, specific oom.uctance, am.
water tanperature at si tes on the Central Utah canal

Site: OJ, canal; T, diversion. Discharge: e, estimated.

Specific Water
Site Date Tine Discharge conductance tenperature
IlW'Iber (cubic feet (microsianens (degrees
(fig. 1) per second) per centimeter celsius)

at 25 degrees
celsius)

an June 26, 1986 0830 1,300 19.0
T1 0855 0.27
OJ2 1100 79.1 1,390 19.5
T2b 1015 1.02
T3 4.27

OJ3 1135 66.7 1,420 20.5
aJ4 1305 64.6 1,360 22.0
aJ5 1430 65.0 1,370
OJ5 0830 64.4 1,460 20.0
T5 1230 .90

OJ6 1010 57.0 1,400 20.5
T7 e 2.0
an 1105 55.2 1,380 21.0
T8 1300 e 2.0
T9 1305 .12

aJ8 1120 45.3 1,400 21.5
OJ9 1220 42.5 1,420 22.0
OJ10 1310 30.2 1,420 23.0
OJ1 July 18, 1986 0820 87.4 1,320 19.0
Tl 0815 .13

T2a 0845 1.1
OJ2 0935 78.8 1,320 19.0
T3 0905 3.8
T4 e 2.0
OJ3 65.7 1,310 20.0
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Table 2.-Measuranents of discharge, specific oonductance, and
water tanperature at sites on the Central Utah canal--Continued

Specific Water
Site nate Tine Discharge conductance terrperature
nunt>er (cubic feet (microsianens (degrees
(fig. 1) per second) per centimeter celsius)

at 25 degrees
celsius)

CD4 1120 63.3 1,300 21.0
CD5 1200 62.2 1,340 21.0
CD5 0900 63.0 1,380 20.0
T5 e 1.8
CD6 62.4 1,390 21.0

T6 1010 e 2.0
an 1000 58.5 1,360 21.0
T8 e 2.0
TI0 .25
CD8 1110 50.0 1,420 21.0

CD9 1240 42.4 1,350 22.0
CDI0 1315 34.6 1,330 22.0
CDI Am. 28, 1986 0830 73.7 1,280 20.5
Tl 0830 e .20
CD2 1015 67.6 1,270 21.0

T2 0845 .24
T3 0915 3.74
T4 0935 e 2.0
CD3 1130 61.5 1,300 21.5
CD4 1150 57.1 1,290 22.0

015 1230 54.0 1,280 23.0
CD5 0830 50.6 1,300 21.0
CD6 0940 49.2 1,320 21.0
T6 e 2.0
an 1100 46.8 1,320 22.0

T8 1030 e 2.0
CD8 1215 40.6 1,320 23.0
019 1350 37.6 1,350 23.0
CDI0 1345 37.6 1,280 23.0
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'!able 3.--era];:tlic averages of losses determined f ran seepage measurements
for reaches of the Central Utah canal

Gra];:tlic averages of losses
Reach Length (fran fig. 2)

(miles)
Cubic feet Cubic feet
per second perseoooo

per mile

CIJl-aJ2 1.6 6.5 4.1

CIJ2-aJ4 3.2 8.5 2.7

CIJ4-aJ5 2.0 0 0

CIJ5-aJ7 3.3 3.5 1.1

CIJ7-aJI0 5.2 17.0 3.3

'lbtal 15.3 35.5
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No. 35. Ground-water conditions in the East Shore area, Box Elder, Davis,
and weber Counties, Utah, 1960-69, by E. L. !blke and K. M. waddell,
u.S. Geological SUrvey, 1972.

No. 36. Groum-water resources of Cache Valley, Utah and Idaho, by L. J.
Bjorklund and L. J. McGreevy, U. S. Geological SUrvey, 1971.

No. 37. Hydrologic reconnaissance of the Blue Creek Valley area, Box Elder
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No. 39. Reconnaissance of chemical quality of surface water am fluvial
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No. 40. Groum-water conditions in the central Virgin River basin, Utah, by
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by R. W. Cruff, u.S. Geological SUrvey, 1977.
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Geological Survey, 1978.
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No. 61. Ground-water conditions in the Navajo Sandstone in the central
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No. 68. Bedrock aquifers in the lower Dirty Devil River basin area, Utah,
with special EIIIfi1asis on the Navajo Sandstone, by J. W. Hood and T.
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No. 69. Ground-water conditions in Tooele Valley, Utah, 1976-78, by A. C.
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No. 70. Ground-water conditions in the Upper Virgin River arrl Kanab Creek
basins area, Utah, with EIIIfi1asis on the Navajo Sandstone, by R. M.
COrdova, u.s. Geological Survey, 1981.

No. 71. Hydrologic reconnaissance of the southern Great Salt Lake Desert arrl
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No. 73. Hydrology of the Beryl-Enterprise area, Escalante ~sert, Utah, with
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1982.
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1982.
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No. 76. Reronnaissance of the quality of surface water in the Weber River
basin, Utah, by K. R. 'lhCIIIPSon, U.S. Geological Survey, 1983.
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and Sununit counties, utah, by J. S. Gates, J. 1. Steiger, aoo R. T.
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No. 78. Bedrock aquifers in the oorthern san Rafael Swell area, utah, with
special E!fIP'1asis on the Navajo sandstone, by J. W. Hood and D. J.
Patterson, U.S. Geological Survey, 1984.

No. 79. Ground-water hydrology and projected effects of ground-water
withdrawals in the Sevier Desert, Utah, by W. F. Holmes, U.S.
Geological Survey, 1984.

No. 80. Grouoo-water resources of oorthern Utah Valley, Utah, by D. W. Clark
and C. L. ~l, U.S. Geological Survey, 1985.

No.8!. Ground-water conditions in the Kaiparowits Plateau area, Utah and
Arizona, with atq;:i1asis on the Navajo sandstone, by P. J. Blanchard,
u.s. Geological SUrvey, 1986.

No. 82. 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.

No. 83. 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.

No. 84. Ground-water conditions in the Lake Powell area, Utah, by P. J.
Blandlard, U.S. Geological Survey, 1986.

No. 85. water resources of the Park City area, Utah, with stq;ilasis on groum
water, by W. F. Holmes, K. R. 'lhCIIIPSon, and Michael Enright, u.S.
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No. 86. Bedrock aquifers of Eastern san Juan County, Utah, by Olarles Avery,
U.S. Geological Survey, 1986.

No. 87. Ground~ater 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.

No. 88. Program for monitoring the chemical quality of ground water in
Utah--Sunmary of data oollected through 1984, by Don Price and Ted
Arrow, U.S. Geological Survey, 1986.

No. 89. O1emical 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.

No. 90. Seepage studies of the Weber River and the Davis-Weber and Ogden
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Herbert, R. W. Cruff, D. W. Clark, and Charles Avery, U.S.
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No. 91. 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.
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*No. 3. Ground-water data, central sevier Valley, parts of sanpete, Sevier,
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1966.
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A. G. Hely, R. W. Mower, and C. A. Horr, u.S. Geological Survey,
1967.

No. 14. Selected hydrologic data, san Pitch River drainage basin, Utah, by
G. B. Robinson, Jr., u.S. Geological Survey, 1968.

*No. 15. Hydrologic and climatologic data, 1967, salt Lake County, utah, by
A. G. Hely, R. W. lobwer, and C. A. Horr, U.S. Geological Survey,
1968.

No. 16. selected h}/dro1ogic data, southern Utah and Goshen Valleys, Utah, by
R. M. Cordova, u.S. Geological Survey, 1969.

*No. 17. Hydrologic am climatologic data, 1968, salt Lake County, Utah, by
A. G. Hely, R. W. Mower, and C. A. Horr, u.S. Geological Survey,
1969.
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Idaho, by K. M. waddell, u.S. Geological Survey, 1970.

No. 19. Daily water-temperature records for utah streams, 1944-68, by G. L.
\<ilitaker, u.S. Geological SUrvey, 1970.

No. 20. water-quality data for the Flaming Gorge Reservoir area, Utah and
Wyaning, by R. J. Madison, U.S. Geological Survey, 1970.
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M:Greevy and L. J. Bjorklund, u.s. Geological SUrvey, 1970.

No. 22. Periodic water- and air-temperature records for Utah streams, 1966­
70, by G. L. Whitaker, U.S. Geological Survey, 1971.

No. 23. 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.

No. 24. water-quality data for the Flaming Gorge Reservoir area, Utah and
Wyoming, 1969-72, by E. L. 9Jlke and K. M. waddell, u.s. Geological
SUrvey, 1972.

No. 25. Streamflow dlaracteristics in northeastern Utah and adjacent areas,
by F. K. Fields, U.S. Geological Survey, 1975.

No. 26. Selected hydrologic data, Uinta Basin area, Utah and Colorado, by
J. W. Ii:x:xi, J. C. Mundorff, and IX>n Price, U.s. Geological Survey,
1976.

No. 27. Cllemical and physical data for the Flaming Gorge Reservoir area,
Utah and Wyoming, 1973-75, by E. L. 9Jlke, U.S. Geological Survey,
1976.

No. 28. 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.

No. 29. 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.

No. 30. Selected ground~ater data, Bonneville salt Flats and Pilot Valley,
western Utah, by G. C. Lines, U.S. Geological Survey, 1978.

No. 31. selected hydrologic data, 1931-77, Wasatch Plateau-Book Cliffs coal­
fields area, utah, by K. M. Waddell and others, U.S. Geological
Survey, 1978.

No. 32. selected coal-related groond~ater data, Wasatch Plateau-Book Cliffs
area, utah, by C. T. Sumsion, U.S. Geological Survey, 1979.

No. 33. H¥drologic and climatologic data, southeastern Uinta Basin, Utah
and Colorado, water year 1977, by L. s. Conroy, u.s. Geological
SUrvey, 1979.

No. 34. Hydrologic and climatologic data, southeastern Uinta Basin, utah and
Coloracb, water year 1978, by L. S. Conroy, U.S. Geological Survey,
1980.

No. 35. Ground~ater data for the Beryl-Enterprise area, Escalante Desert,
utah, by R. W. Mower, U.S. Geological SUrvey, 1981.
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No. 36. SUrface--water and climatologic data, salt Lake County, Utah, water
Year 1980, by G. E. Pyper, R. C. C11ristensen, D. w. SteIDens, H. F.
McConnack, am L. S. COnroy, U.S. Geological Survey, 1981.

No. 37. Selected ground-water data, Sevier Desert, Utah, 1935-82, by Michael
Enright and W. F. lblrnes, U.S. Geological SUrvey, 1982.

No. 38. 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.
'Iheobald, u.S. Geological SUrvey, 1982.

No. 39. 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.

No. 40. 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.

No. 41. Selected hydrologic data, Ko1ob-Alton-Kaiparowits coal-fields area,
south-central Utah, by G. G. Plantz, U.S. Geological Survey, 1983.

No. 42. 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.

No. 43. Selected test~ll data fran the MX-missile siting study, Tooele,
Juab, Millard, Beaver, am Iron Counties, Utah, by J. L. Mason, J.
W. Atwood, am P. S. Buettner, U.S. Geological Survey, 1985.

No. 44. Selected hydrologic data for Salt Lake Valley, Utah, October 1968 to
O::tober 1985, by R. L. Seiler, U.S. Geological Survey, 1986 •

•
No. 45. Selected hydrologic data from wells in the east srore 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.
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Projected 1975 municipal water-use requirements, Weber County,
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Agricultural Experiment Station, Agricultural Research service, Soil
and water Conservation Branch, Western Soil and Water Management
section, Utah Water and Power Board, am Utah State Engineer, salt
Lake City, Utah, 1964.
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