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ffiNVERSlOO FAC'IORS

For readers who prefer to use metric units, conversion factors for terms
used in this report are listed belCM:

Multiply

Cubic foot per second
(ft 3/s)

Cubic foot per second
per mile
(fe )/mi

Foot (ft)

Mile

0.02832

0.01760

0.3048

1.609

To obtain

Cubic !TEter per second
(m 3/s)

Cubic !TEter per second
per kilorreter
(m 3/s)/krn

r.'eter (m)

Kilorreter (m)

Water temperature is given in degrees Celsius (OC), which can be
converted to degrees Fahrenhei t (OF) by the follCMing equation:

OF = 1.8 (OC) + 32.

iv



SEEPPCE sruDY OF THE S<lJIH BEND, RICHFIEID, AND VERMILLICN CANALS,

SEVIER 0XlNI'Y, urAR

By L.R. Herbert and G.J. Smith

u. S. GEDr..cx;ICAL SURVEY

A seepage investigation was made in 1987 on selected reaches of the
South Bend, Richfield, and Vermillion Canals in Sevier County, Utah, to
determine gains or losses in discharge. Fluctuations in discharge were
adjusted using information from stage rerorders operated at selected locations
during each set of discharge measurements. The investigation showed a net
gain of 0.2 cubic foot per second in the South Bend canal: the uppe r reach
gained 1.5 cubic feet per second, the two middle reaches together lost 2.5
cubic feet per second, and the lower reach gained 1. 2 cubic feet per second.
The Richfield Canal showed a net less of 2.4 cubic feet per seoond: the two
upper reaches together lost 4.4 cubic feet per second and the two lower
reaches together gained 2.0 cubic feet per second. The Vermillion canal
showed a net less of 0.2 cubic foot per seoond: the upper reach gained 2.3
cubic feet per second and the l~r reach lost 2.5 cubic feet per seoond.

INI'ROOOCTION

This rePOrt gives the results of a seep:lge investigation for sections of
the South Bend, Richfield, and the Vermillion canals in Sevier County, Utah.
This investigation (ninth of a series) is part of the statewide water
resources program oonducted by the U.S. Geological Survey in cooperation with
the Utah Department of Natural Resources, Division of water Rights.

Information on discharge gains or losses for the canals is needed by
water managers for reallocating irrigation water. Detailed investigation of a
canal system can aid in locating the lesing or gaining sections of the system.

'!his investigation included 10.6 miles of the SOuth Bend canal (fig. 1),
9.1 miles of the Richfield ~KU (fig. 2), and 7.5 miles of the Vermillion
canal (fig. 3). water is diverted to the canals fran the Sevier River and is
used primarily for irrigation.

ME:I'lI)[S OF INVESl'IGATION

A reoonnaissance was made of the canals in the spring of 1987. The
sections of the canals selected for the investigation were examined for: (1)
the locations of controls, turn outs, or other diversion structures, and for
br idges ; (2) the general condi tion of the canals (for exarrple, whether they
recently had been cleaned or other maintenance had been performed) ; and (3)
the location of natural and irrigation-return flow to the canals.
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Using the information from the reconnaissance, the sections of the
canals were divided into reaches, and measuring sites were selected within
each reach. Stage recorders were operated at selected sites, mainly at the
start and end of each reach.

Four sets of seepage runs were made with discharge measured at eleven
si tes on the South Bend Canal. These seepage runs were made on May 19, June
23, July 16, and August 18, 1987. Four sets of seepage runs were made with
discharge rreasured at eleven sites on the Richfield Canal. These seepage runs
were made on May 20, June 23, July 15, and August 19, 1987. Three sets of
seepage runs were made with discharge measured at nine sites and one set at
eight sites on the Vermillion Canal. These seepage runs were made on May 21,
June 22, July 17, and August 19, 1987. Sites where a discharge measurerrent
(or estimate) was made at least once are shown in figures 1 to 3. Discharge
measurements or estimates were made only at turnouts and return points which
had discharge at the time of the study. Numbers (for example, T2 or R2) were
assigned in downstream order to those turnouts and inflow points where flow
occurred during at least one set of seepage runs. Continuous stage records
were obtained for the up3tream and downstream end of each reach and are shown
1n figures 4 to 6.

The discharge measurements were made with a current meter, using
standard methods of the u.S. Geological Survey (Buchanan and Somers, 1969).
Each person making discharge measurements was assigned a reach in which the
required number of measurerrents could be canpleted in a day. In each reach,
discharge measurements were made at all rreasuring sites, including both ends
of the reach, all turnouts, and all return points. For each main channel
discharge measurement, the date, time, discharge, temperature, and specific
conductance are shown in tables 1 to 3. For turnout and return sites, the
date and discharge are also shown in tables 1 to 3.

MEI'ID[6 USED IN CCMRJTIN:; DISQIARGE GAINS AND LCSSES

The method used to canpute the discharge gain or loss for South Bend,
Richfield, and Vermillion canals is described below. Information required to
make this computation is the stage and discharge at both ends of the reach,
the discharge for all turnouts and returns, the change in discharge wi th time
at the head of the reach, the ti.rre when the discharge rreasuranents were made
at the head and end of the reach, and the tirre-of-travel through the reach.

The fcllawing data are collected in the field and used in the discharge
gain or loss cCIIlpltations: The discharge at the head and end of the reach;
stage of the canal within the study section; and the discharge for all turnout
and return points within the reach.

Once the above information has been collected, the discharge gain or
loss within a selected reach can be a:xrputed using the following computation
steps:

1. D:!termine the rreasured discharge at the head of the reach, Om-t.
2. Determine the rreasured discharge at the end of the reach, <ine.
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3.

4.

5.

6.

7.

8.

I€termine the tine-of-travel in the reach.

Compute the rate-of-change in discharge at the head of the reach.

Subtract the time-of-travel fran the time of the measurement at the
end of the reach.

I€termine the comparable discharge at the head of the reach, Q h
using the tine determined in no. 5. c

Mjust Q
cb

for all turnout and return discharge which will yield an
adjusted-discharge at the end of the reach Qceo

Subtract adjusted discharge, Q , fran the measured discharge, Q..~,

at the end of the reach. If dUs value is positive, the reach hiJl:,ICa
gain; if it is negative, the reach has a loss.

The quantity of gain or loss in discharge was plotted as a function of
distance dCMT1Stream fran the head of the reach. This was done for each set of
seepage runs on the rrain canals as shown in figures 7 to 9.

In sane instances, depending on the rate of gain, loss, or the scatter
of plotted points, the canals were segnented into shorter reaches. '!he data
for each of the newly defined reaches were plotted in figures 7 to 9 with the
gain or loss in discharge at each main canal measuring site plotted as a
function of distance from the head of the reach. A straight line was fitted
through the plotted p::>ints for each reach, and the quantity and rate of gain
or loss fran the reach was determined fran this line. The results are shown
in table 4.

Fbr a given reach, the quantity of gain or loss varied within each set
of discharge measurements and am:mg the several sets of measurerrents. '!his
variation is shown by the scatter of the plotted points in figures 7 to 9.
'!he scatter is attributed to one or rrore of the follONing: (1) Poor measuring
conditions; (2) changes in the rate of seepage loss from the canal; (3)
changes in the rate of seepage return to the canal from ground water and
unconsumed irrigation water; (4) the inability to adjust completely for
fluctuations in discha~ge within a given reach; and (5) the p::>ssibility that a
water user changed the discharge in the turnouts or returns during the time of
the discharge neasuranents. An application of this nethod is included belON.

'!he discharge neasuranent at the dONnstream end of the reach, 0..." was
205 cubic feet per second at 1000 hours and the tine travel between sitErs is 1
hour; therefore, the canparable tine for flow at the head of the reach is 0900
hours. If the discharge at the head of the reach, Q..... was measured as 200
cubic feet per second at 0800 oours and was determined t~lllbe decreasing at 5.0
cubic feet per second per hour, the discharge at 0900 hours \\Ould be Q = 195
cubic feet per second. 'Ibis value of Q is then routed downstream <t!hrough
the reach, adjusting for each turnofi~ and return discharge. This adjusted
discharge, Q , is the expected discharge at the end of the reach. The
adjusted dis~rge Q is subtracted fran the measured discharge, ~, at the
end of the reach, giv!~ a gain of 10 cubic feet per second.
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EVAllJATION OF THE CANAL SYSTEMS

South Bend Canal

Four sets of seepage runs were made on the South Bend Canal near the
diversion fran the Sevier River near Monroe (fig. 1). For each seepage run,
discharge measurerrents ~re made at eleven sites on the canal. The first and
last reaches of the canal indicated gains of 1.5 and 1.2 cubic feet per
second, respectively. '!he middle tYX:> reaches lost 2.5 cubic feet per second.
'!he section of the canal investigated indicated a net gain of 0.2 cubic feet
per second. Following is a br ief description of each reach studied and the
calculated changes in discharge (fig. 4 and table 1).

Reach SBI-SB4. --Site SBl is a temporary gage where a stage recorder was
operated to nonitor changes in the canal, and is 0.4 mile downstream of the
diversion fran the Sevier River. Site SB4 is at the intersection of the canal
and State Route 118 near Joseph. '!he discharge lIEasurements in this ream had
little scatter and they indicated a net gain of 1.5 cubic feet per second or
about 0.5 cubic foot per second per mile.

Reach SB4-SB6 .--Site SB6 is a temporary gage where a stage recorder was
operated to nonitor changes in the canal and is 0.9 mile upstream from State
Route 118 near Monroe. The discharge measurements in this reach had
considerable scatter and they indicated a net loss of 2.5 cubic feet per
second or about 1. 2 cubic feet per second per mile.

Reach SB6-SB8.--Site SBB is 1.1 miles downstream from State Route 118
near Monroe. The discharge measurerrents in this reach had SOOE scatter and
they indicated no gain or loss in discharge.

Reach SB8-SBll.--Site SBII is a temporary gage where a stage recorder
was operated to nonitor changes in the canal and is about 2 miles south of
Monroe. The discharge lIEasurements in this reach had little scatter and they
indicated a net gain of 1. 2 cubic feet per second or 0.4 cubic foot per second
per mile.

Richfield Canal

Four sets of seepage runs with discharge lIEasurements at eleven sites
~re made on the Richfield canal (fig. 2). Losses were indicated in the two
reaches at the head of the canal, whereas the other two reaches indicated no
loss and a gain of 2.0 cubic feet per second in the last reach. The maximum
loss was 3.4 cubic feet per second and occurred in the first reach. The canal
had a net loss of 2.4 cubic feet per second. The following is a brief
description of each reach studied and the calculated changes in discharge (see
fig. 5 and table 2).

Reach RCI-RC3.--Site ReI is the Richfield Canal gage near the diversion
point fran the Sevier River. A stage recorder operated by the water users was
used to nonitor changes in the canal. Site RC3 is just southwest of Elsinore.
'!he discharge lIEasurements had considerable scatter and indicated a net loss
in discharge of 3.4 cubic feet per second or 1.9 cubic feet per second per
mile.
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Reach RC3-RC6.--Site :RC6 is a tanpxary gage where a stage reoorder was
operated to rronitor changes in the canal arrl is about 0.7 mile southwest of
Central. The discharge measurements in this reach had some scatter and
indicated a net loss of 1. 0 cubic foot per second or 0.3 cubic foot per seoorrl
per mile.

Reach :RC6-:RC9.--Site RC9 is about 2.0 miles south of Richfield. The
discharge rreasurements in this reach had sane scatter and indicated no gain or
loss in discharge.

Reach RC9-RCll.--Site RCll is a temporary gage where a stage reoorder
was operated to rronitor changes in the canal and is about 0.4 mile southwest
of Richf ield. The discharge measurerrents in this reach had SOlIe scatter and
indicated a net gain of 2.0 cubic feet per second or 1.2 cubic feet per seoond
per mile.

Vermillion Canal

'Three sets of seepage runs with discharge rreasurements at nine sites arrl
one set with discharge measurerrents at eight sites were made on the Vermillion
canal from Sigurd to aoout a mile north of Aurora (fig. 3). The uy;:per reach
indicated a gain while the lower reach indicated a loss. 'The net loss for the
canal is 0.2 cubic foot per seoond. The following is a brief description of
each reach studied and the calculated changes in discharge (fig. 9 and
table 3).

Reach \lMl-\lM6.--Site VMl is a terrporary gage near Sigurd where a stage
recorder was operated to monitor changes in the canal. Site VM6 is a
terrporary gage arrl is about 1. 7 miles south of Aurora where a stage recorder
was operated to monitor changes in the canal. The discharge measurerrents in
this reach had sane scatter and indicated a net gain in discharge of 2.3 cubic
feet per second or 0.5 cubic foot per seoorrl per mile.

Reach \lM6-\IM9. -Site VM9 is a terrporary gage on a p3.rshall flume. Thi s
si te is about one mile north of Aurora where a stage reoorder was operated to
m:::mitor changes in the canal. The discharge measurements in this reach had
some scatter and indicated a net loss of 2.5 cubic feet per second or 0.9
cubic foot per second per mile.

'The upper reach of the South Bend Canal indicated a gain in discharge,
the middle reaches indicated a loss of discharge, and the lower reach
indicated a gain in discharge. 'The South Bend canal had a net gain of 0.2
cubic foot per second.

The two upper reaches on the Richfield Canal indicated a loss of
discharge and the lower tv.o readles indicated a gain in discharge. The canal
had a net loss of 2.4 cubic feet per second.

The upper reach of the Vermillion Canal indicated a gain in discharge
and the lower reach indicated a loss of discharge. '!he canal had a net loss
of 0.2 cubic foot per seoond.
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Buchanan, T.J., and Somers, W.P., 1969, Discharge measurements at gaging
stations: u.S. Geological Survey Techniques of water-Resources
Investigations, Book 3, Chapter A8, 66 p.
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Figure 2.
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Figure 4.
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FIGURE 4-PAGE 2

1.8 r----,---.---r----.----.,---.-----.-----,r--,..---,---.---,

1.7

1.6 L_-----------------------------j
1.5 SOUTH BeND CANAL JUM 23, 1967

Site SBl -

1.4 '____-'-_--L__"--_-'-_~__...L.__ __'__ _J'___ _'__ ___'___'____......

SOUTH BeND CANAL June 23, 1967
Site SB6

zP
~4.8
c:> 4.7

[j]
I 4.6

W
~ 4·5

l')

,

-
I

I ,

I

I , I I I I I ,

-

11.9 r----.----,--......,.------,--..,------.-----.r--...,----,---..---.----.

11.6 SOUTH BeND CANAL June 23. 1967
Site SBIl

11.7

11.6

2422

II. 5 '____-'-_--'-__"--_-'-_~__...L.__ __'__ _J'___ _'__ ___'___'____......

o

Figure 4. --Gage heights from recorder sites
during discharge measurements on the
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FIGURE 4-PAGE 3
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FIGURE 4-PAGE 4
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Figure 5.
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FIGURE 5. --PPCE 3
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FIGURE 5. --PAGE 4.
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Figure 6.
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Table 1.-MeasureoEllts made on the South Ben:l canal

Site: R, return; T, turoout. Discharge: E, estimated. Dashes (--), not
measured

Specific Water
Site 00. Time Discharge conductance tenperature

(fig. 1) (mbic feet (microsienens (degrees
per second) per centimeter) celsius)

~asurenentsmade on May 19, 1987

SBI 0745 46.4 305 11.0
SB2 0855 46.3 310 11.0
T2 0.2E
SB3 1000 47.1 305 12.0
884 1050 46.5 310 12.0

T3 2.9
SB5 1140 41.2 320 12.5
T5 O.lE
T6 3.0E
SB6 1315 38.1 320 13.5

SB6 0745 47.5 305 10.5
T8 2.7
SB7 0835 37.5 335 10.5
T9 1.8
TI0 6.5E

T12 2.0E
SB8 0920 27.3 340 11.0
T13 1.0E
T14 0.5E
T15 2.0E

Tl7 1.5E
SB9 1000 24.2 345 U.5
T19 1.9
T20 2.5
Rl 0.2

R2 0.2
SBI0 1045 19.9 340 12.0
T22 0.5E
R3 1.1
8811 1130 20.3 340 12.5
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'Jable 1.-flEaSureuents made 00 the Sooth Bend Canal-cootirned

Specific Water
Site 00. Time Discharge conductance terrperature

(fig. 1) (cubic feet (microsianens (degrees
per second) per centimeter) celsius)

~asuranentsmade on June 23, 1987

581 1335 64.4 425 18.0
582 1420 65.5 425 19.0
T2 0.1
SB3 1500 62.7 430 18.5
584 1545 66.0 420 20.0

T4 4.0E
SB5 1615 57.7 420 20.0
T5 2.0E
T6 3.OE
586 1740 52.8 410 20.5

586 1345 54.5
T7 1.0E
T8 5.1
SB7 1440 48.3 20.0
T9 6.0E

TI0 7.0E
T12 6.0E
588 1520 28.7 450 21.0
T13 1.0E
T14 2.0E

T15 3.OE
T17 2.0E
SB9 1750 20.8 450 21.0
T18 1.0E
T19 1.5E

MSBlO 1835 20.0 420 21.5
T21 3.OE
T22 0.5E
T23 1.0E
SB11 1825 15.3 415 22.0
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Table 1.~urementsmade en the Salth Bend Canal---e.cntimed

Specific Water
Site no. Time Discharge conductance terrperature

(fig. 1) (cubic feet (microsiemens (degrees
per second) per centimeter) celsius)

Measurements made on July 16, 1987

SBI 0950 32.1 490 18.5
Tl O.lE
SB2 1035 31.1 490 19.5
SB3 1110 33.2 485 20.0
SB4 1150 35.1 490 20.0

T3 1.0
SB5 1230 35.1 485 20.5
T5 1.0E
T6 4.0E
SB6 1315 26.2 485 21.0

SB6 1010 29.4 455 19.0
T7 2.5E
T8 3.5
SB7 1145 23.0 455 20.0
T9 2.6

TI0 4.0E
Tll O.lE
T12 4.0E
SB8 1235 12.7 455 20.0
Tl3 l.OE

T15 loOE
Tl7 l.OE
889 1315 10.5 450 20.5
T18 l.8E
T19 O.lE

T21 0.4E
T22 0.3E
SBI0 1400 7.9 450 20.5
SBll 1450 7.9 445 20.5
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'lable l.--f&tsurements made 00. the Sooth Bend Canal---cootimed

Specific water
Site 00. Time Discharge conductance terrperature

(fig. 1) (cubic feet (microsianens (degrees
per second) per centimeter) celsius)

Measurerrents made on August 18, 1987

581 1115 35.4 455 19.5
582 1210 35.8 455 20.0
583 1300 36.4 440 20.5
584 1340 33.6 435 21.0
T3 0.3E

585 1425 32.4 435 22.0
T5 0.3
T6 4.0E
586 1510 27.6 420 22.0

SB6 1115 28.5 400 19.0
T7 0.5
T8 1.1
SB7 1225 29.1 385 20.0
T9 1.1

Tl 6.0E
T12 4.0E
SB8 1315 16.9 340 21.0
T13 1.2E
TIS O.SE

T16 0.3E
Tl7 3.0E
SB9 1400 11.9 390 24.0
T19 1.0E
T20 2.5E

5810 1555 8.9 308 25.0
T23 2.9
SBll 1525 6.8 345 26.0
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'Iable 2.~urementsmade 00 the Richfield Canal

Site: R, return; T, turnout. Discharge: E, estimated. Dashes (--), not
measured.

Site no.
(fig. 1)

Time Discharge
(cubic feet
per second)

Specific
conductance

(rnicrosiemens
per centimeter)

Water
tenperature

(degrees
Celsius)

Measurements made on May 20, 1987

RCI
Tl
RC2
RC3
T4

RC4
RC5
T9
RC6
RC6

RC7
Tl7
TI8
RC8
R2

RC9
T26
R3
RCI0
T28

T29
T30
T32
RCll

0820

1000
1050

1215
1340

1455
0730

0830

0935

1020

1115

1150

91.3
4.1

92.8
84.2
O.lE

83.8
79.4
5.7

75.1
79.7

88.0
5.0E
2.7

69.6
1.0E

71.6
3.6
0.5E

65.1
3.4

7.0E
3.8
2.1

48.7

390

385
380

380
375

380
410

410

410

415

410

410

13.0

13.0
13.5

13.5
13.5

14.5
11.0

11.0

11.5

12.0

12.5

13.0

Measuranents made on June 23, 1987

RCI
RC2
RC3
T4
RC4
T6

0655
0745
0825

0910

124.9
118.1
107.4

3.0E
104.0

6.5
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15.5
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'lable 2.~urementsmade 00 tre Richfield canaI-Q:>ntinued

Specific Water
Site no. Time Discharge conductance tenperature
(fig. 1) (cubic feet (rnicrosianens (degrees

per second) per centimeter) celsius)

~asuranents made on June 23, 1987-eontinued

Re5 1010 95.4 445 17.0
T8 1.3E
T9 2.5
T10 5.5
T11 O.lE

Re6 1050 88.2 450 16.5
Re6 0705 88.0 460 16.0
T12 3.4
Re7 0825 85.2 480 16.0
T15 3.0

T16 4.9
T18 3.4
T19 3.5
T20 4.4
Re8 0915 64.1 490 16.0

Rl 3.3
T21 0
T22 4.7
T24 3.7
Re9 1015 55.6 490 16.0

T27 1.2
Rel0 1105 56.0 490 17.0
R4 1.3
T31 1.4E
Rell 1150 58.2 480 18.0

~asurements made on July 15, 1987

ReI 1310 24.4 500 21.5
Re2 1325 27.2 510 21.0
Re3 1400 25.4 520 21.0
T4 0.8
Re4 1445 28.3 530 21.0
T7 2.0E
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'Jable 2. -teasurements made al the Richfield canal-Q:>ntinued

Specific Water
Site no. Time Discharge conductance terrperature
(fig. 1) (cubic feet (rnicrosianens (degrees

per second) J.:er centimeter) celsius)

~asurements made on July 15, 1987-eontinued

.Re5 1530 26.8 560 20.5

.Re6 1615 26.9 570 20.5
Re6 1240 33.4 520 19.5
RC7 1340 35.2 515 19.5
RC8 1430 34.8 550 19.5

T23 0.4
.Re9 1510 31.9 515 20.5
T27 1.4
.ReI0 1550 30.5 525 20.5
RCll 1635 32.9 520 21.0

Measurerrents made on August 19, 1987

RC1 0715 71.9 510 16.0
.Re2 0800 68.6 510 16.0
T2 0.4
.Re3 0840 68.3 505 16.5
T3 0.2

.Re4 0920 67.8 505 16.5
T5 O.lE
'J:l 4.6
.Re5 1000 62.4 505 17.0
T9 7.1

Re6 1035 52.2 505 17.0
.Re6 0720 53.4 530 20.0
T12 0.2
T13 0.1
T14 1.2

T15 1.9
.Re7 0840 51.7 490 18.0
T20 3.3
RC8 0945 48.7 495 17.0
T22 3.3
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Table 2.~urementsmade 00 the Richfield canal--eontinued

Specific Water
Site no. Time Discharge conductance terrperature
(fig. 1) (cubic feet (microsienens (degrees

:Per second) :Per centimeter) celsius)

Measurements made on August 19, 1987--Continued

RC9 1035 46.9 490 18.5
T25 3.8
T26 4.5
T27 1.3
RCI0 1130 41.8 530 21.5

R4 0.4
R5 0.2E
RCll 1210 39.1
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Table 3.-Measureuents mOe on the Vennillicn canaJ.

Site: R, return; T, turnout. Discharge: E, estimated. Dashes (--), not
measured.

Site no.
(fig. 1)

Time Discharge
(cubic feet
per second)

Specific
conductance

(microsiemens
per centimeter)

Water
terrperature

(degrees
celsius)

Measurements made on May 21, 1987

VM.l
Rl
VM2
T2
T5

VM3
T7
VM4
VMS
VM5

VM6
VM7
VM8
T21
VM9

0755

0910

1015

1010
1235
0745

0830
0910
0945

1030

50.5
1.0E

51.6
5.0
0.5

47.5
0.1

43.9
43.6
47.3

47.7
46.9
45.3
0.2

44.5

640

640

630

650
650
660

680
680
680

700

12.5

12.5

13.0

13.5
14.5
11.5

11.5
11.5
12.0

12.5

Measurements made on June 22, 1987

VMl
Rl
VM2
Tl
R2

'r4
VM3
T6
VM4
VM6

1040

1200

1320

1420
1310

36.0
1.0E

40.4
8.5
0.1

8.0
19.4

4.9
16.9
21.9
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'lable 3.~urementsmade (Xl the Vermillion canal~timed

Specific Water
Site no. Time Discharge conductance tenperature
(fig. 1) (cubic feet (microsianens (degrees

per second) per centimeter) Celsius)

Measurements made on June 22, 1987-eontinued

VM6 1025 24.0 690 19.5
VM7 1105 23.0 695 20.0
VMS 1145 25.6 730 20.0
VM9 1210 23.4 740 21.0

Measurements made on July 17, 1987

VMl 0905 54.0 690 18.0
\1M2 0955 53.5 690 18.0
T3 0.6
VM3 1050 49.4 690 20.0
VM4 0850 55.0
T9 4.1

VMS 1005 47.9
TIO 5.2
T11 2.4
T12 5.8
T13 4.7

VM6 1050 32.4 680 19.5
TIS 3.3
Tl7 2.6
VM7 1135 24.8 680 20.0
T19 4.7

T20 0.9
VM8 1210 22.2
T22 8.6
T23 3.0
T24 5.6

VM9 1225 1.6 680 20.5

Measurerrents made on August 19, 1987

VMl 1310 32.0 760 21.0
Rl 2.8
\1M2 1350 33.3 765 21.5
VM3 1420 35.8 770 21.5
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'lable 3.---Mi!asurements made 00 the Vermillion Canal-eootimed

Specific Water
Site no. Time Discharge conductance tenperature
(fig. 1) (cubic feet (microsi emens (degrees

per second) per centimeter) celsius)

Measurenents made on August 19, 1987--continued

R3 0.4E
VM4 1450 37.1 770 21.5
T8 O.lE
VMS 1535 35.1 755 22.0
Tll 6.3

T13 6.8
VM6 1610 17.7 775 20.0
VM6 1310 21.9 705 21.0
T14 7.9
T15 3.9

T16 3.2
VM7 1410 6.6 740 23.0
T18 1.8
VM8 1450 2.7 620 26.5
VM9 1520 0.0
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Table 4.-Gains or losses determined fran discharge
DEaSurements for reaches of the canals

Graphic averages
(fram figures 7-9)

Reach Length Gain (+) or Loss (-)
(ft)

Cubic feet Cubic feet
per second per second

per mile

South Bend canal

581-584 16,980 +1.5 +0.5
584-586 11,450 -2.5 -1.2
586-588 10,490 0 0
588-5811 16,790 +1.2 +0.4
IDrAL • · · · · · · 55,710 +0.2

Richfield canal

RC1-RC3 9,550 -3.4 -1.9
RC3-RC6 16,400 -1.0 -0.3
RC6-RC9 13,100 0 0
RC9-RC11 8,870 +2.0 +1.2
IDrAL • · · · · · · 47,920 -2.4

Vermillion canal

VMI-VM6 25,550 +2.3 +0.5
VM6-VM9 14,300 -2.5 -0.9
IDrAL • · · · · · · 39,850 -0.2

37



roBLICATIONS OF 'lEE urAH DEPAR'IMENl' OF NATURAL R.ESClJRCES,
DNISION OF WATER RIGID'S

(*)-Dut of Print

TEClINICAL PUBLICATIONS

*No. 1. Underground leakage from artesian wells in the Flowell area, near
Fillnore, utah, by Penn Livingston and G. B. Maxey, u.s. Geological
Survey, 1944.

*No. 2. The Ogden valley artesian reservoir, Weber County, Utah, by H. E.
Thanas, u.s. Geological Survey, 1945.

*No. 3. Ground water in Pavant Valley, Millard County, Utah, by P. E.
Dennis, G. B. Maxey, and H. E. Thomas, U.S. Geological Survey,
1946.

*No. 4. Ground water in Tooele Valley, Tooele County, Utah, by H. E. Th:xnas,
u.s. Geological Survey, in Utah State Engineer 25th Biennial Report,
p. 91-238, pIs. 1-6, 1946:

*No. 5. Ground water in the East Shore area, Utah: Part I, Bountiful
district, Davis County, Utah, by H. E. Thanas and W. B. Nelson,
U.S. Geological Survey, in Utah State Engineer 26th Biennial
Report, p. 53-206, pIs. 1-~1948.

*No. 6. Ground water in the Escalante Valley, Beaver, Iron, and Washington
Counties, Utah, by P. F. Fix, W. B. Nelson, B. E. Lofgren, and R. G.
&1tler, U. S. Geological Survey, in Utah State Engineer 27th Biennial
Report, p. 109-210, pIs. 1-10, 1950.

No.7. Status of developnent of selected ground-water basins in Utah, by H.
E. Thomas, W. B. Nelson, B. E. Lofgren, and R. G. Butler, U.S.
Geological Survey, 1952.

*No. 8. Consumptive use of water and irrigation requirements of crops in
Utah, by C. o. Rookelly and W. D. CriexUe, Utah State Engineer's
Office, 1952.

No.8. (Revised) Consumptive use and water requirements for Utah, by W. D.
Criddle, Karl Harris, and L. S. Willardson, Utah State Engineer's
Office, 1962.

*No. 9. Progress report on selected groum-water basins in Utah, by H. A.
waite, and others, u.S. Geological Survey, 1954.

*No. 10. A compilation of chemical quality data for ground and surface
waters in utah, by J. G. Connor, am others, u.S. Geological Survey,
1958.

*No. 11. Ground water in oorthern Utah Valley, Utah: A progress report for
the period 1948-63, by R. M. Cordova and Seymour Subitzky, u.S.
Geological Survey, 1965.
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*No. 12. Reevaluation of the ground-water resources of Tooele Valley, Utah,
by J .S. Gates, U.s. Geological Survey, 1965.

*No. 13. Ground-water resources of selected basins in south~stern utah, by
G. W. sandberg, u. S. Geological Survey, 1966.

*No. 14. Water-resources appraisal of the Snake Valley area, utah and Nevada,
by J. W. Hood and F. E. Rush, u.S. Geological Survey, 1965.

*No. 15. Water from bedrock in the Colorado Plateau of Utah, by R. D.
Feltis, u.s. Geological Survey, 1966.

*No. 16. Ground-water conditions in Cedar Valley, Utah County, Utah, by R.
D. Feltis, U.s. Geological Survey, 1967.

*No. 17. Ground-water resources of northern Juab Valley, Utah, by L. J.
Bjorklund, u.S. Geological Survey, 1967.

*No. 18. Hydrologic recx:mnaisssance of Skull Valley, Tooele County, utah, by
J. W. H::>od and K. M. Waddell, U.S. Geological Survey, 1968.

No. 19. An appraisal of the quality of surface water in the sevier Lake
basin, Utah, by D. C. Hahl and J. C. Mundorff, U.S. Geological
Survey, 1968.

No. 20. Extensions of streamflow records in Utah, by J. K. Reid, L. E.
Carroon, and G. E. Pyper, U.S. Geological Survey, 1969.

No. 21. Slutmary of maximum discharges in Utah streams, by G. L. Whitaker,
U. S. Geological Survey, 1969.

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

No. 23. Hydrologic reconnaissance of Rush Valley, Tooele COUnty, Utah, by J.
W. Hood, Don Price, and K. M. Wadjell, u.S. Geological Survey, 1969.

No. 24. Hydrologic reconnaissance of Deep Creek Valley, Tooele and Juab
Counties, utah, and Elko and White Pine Counties, Nevada, by J. W.
Hood and K. M. Waddell, U. S. Geological SUrvey, 1969.

No. 25. Hydrologic reconnaissance of Curlew Valley, Utah and Idaho, by E. L.
Bolke and Ixm Price, u.s. Geological Survey, 1969.

No. 26. Hydrologic reconnaissance of the Sink Valley area, Tooele and Box
Elder Counties, Utah, by I:bn Price and E. L. Bolke, u.S. Geological
SUrvey, 1970.

No. 27. Water resources of the Heber-Kamas-Park City area, north-central
Utah, by C. H. Baker, Jr., U.S. Geological Survey, 1970.
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No. 28. Ground-water conditions in southern utah Valley and Goshen Valley,
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No. 31. Water resources of Salt Lake County, Utah, by A. G. Hely, R. W.
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Stephens, U.S. Geological Survey, 1974.

40



No. 43. Water resources of the Milford area, Utah, with €II1fhasis on groooo
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No. 67. Seepage study of the West Side and West Canals, Box Elder Coonty,
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No. 68. Bedrock aquifers in the lower Dirty Devil River basin area, Utah,
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No. 69. Ground-water conditions in Tooele Valley, utah, 1976-78, by A. C.
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No. 73. Hydrology of the Beryl-Enterprise area, Fscalante D:sert, utah, with
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No. 76. Reoormaissance of the quality of surface water in the Weber River
basin, Utah, by K. R. 'IhClIlfSon, U.S. Geological SUrvey, 1983.

No. 77. Ground-water reconnaissance of the central Weber River area, Morgan
and Summit Counties, Utah, by J. S. Gates, J. 1. Steiger, and R. T.
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No. 78. Bedrock aquifers in the northern San Rafael Swell area, utah, with
special etlfhasis on the Navajo Sandstone, by J. W. Hood and D. J.
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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. Ground-water resources of northern Utah Valley, Utah, by D. W. Clark
and C. L. Appel, U.S. Geological Survey, 1985.

No. 81. Ground-water conditions in the Kaiparowits Plateau area, Utah and
Arizona, with etlfhasis 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.
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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-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.

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

No. 89. Chemical quality of ground water in Salt Lake Valley, Utah, 1969-85,
by K. M. Waddell, R. L. Seiler, and D. K. Solaron, U.S. Geological
Survey, 1987.

No. 90. 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.

No. 91. Seepage study of a 15.3-mile section of the Central Utah Canal,
Rahvant Valley, Millard County, Utah, by Michael Enright, U.S.
Geological Survey, 1987.

No. 92 Base of moderately saline water in the Uinta Basin, Utah, and
methods used in determining its position, by Lewis fbwells, M. S.
Longson, and G. L. Hunt, 1987.

No. 93 Ground-water resources of the East Shore area of the Great Salt
lake, utah, and sinulated effects of ground-water wiethdrawals, by
D.W. Clark (in review).

No. 94 The base of moderately saline water in San Juan County, Utah, by
Lewis Howells (in press).

No. 95. Ground-water resources and simulated effects of withdrawals in the
Ebuntiful area, Utah, by D.W. Clark (in review).

No. 96. Hydrologic reconnaissance of the Sevier Lake area, west-central
Utah, by Dale E. Wilberg (in review).

No. 97. Seepage study of the South Bend, Richfield, and Vermillion canals,
Sevier Camty, Utah, by L.R. Herbert and G.J. 9ni.th (in review).

No. 98 Ground-water hydrology of Pahvant Valley and adjacent areas, utah,
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No. 100 Ground-water conditions in the Grand County area, Utah, with
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(in review).

WATER CIRC1JIJ\RS

No. 1. Ground water in the Jordan Valley, Salt Lake County, Utah, by Ted
ArOC:M, U.S. Geological Survey, 1965.

No.2. Ground water in TOoele Valley, Utah, by J. S. Gates and o. A.
Keller, U. S. Geological Survey, 1970.

No.3. Ground water in utah-A surrmary description of the resource and its
related physical environment, by Don Price and Ted Arnow, U.S.
Geological Survey, [1985].
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*No. 1. Records and water-level neasurements 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.

*No. 2. 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 Seyrrour Subitzky, U.S. Geological
Survey, 1962.

*No. 3. Ground-water data, central sevier Valley, parts of sanpete, Sevier,
and Piute Counties, Utah, by C. H. caq:enter and R. A. Young, U.S.
Geological Survey, 1963.

*No. 4. selected hydrologic data, Jordan Valley, Salt Lake County, Utah, by
1. W. Marine and Don Price, U.S. Geological Survey, 1963.

*No. 5. selected hydrologic data, Pavant Valley, Millard County, Utah, by R.
W. McMer, U. S. Geological Survey, 1963.

*No. 6. 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.

*No. 7. Selected hydrologic data, Tooele Valley, Tooele County, Utah, by J.
S. Gates, u.S. Geological SUrvey, 1963.

*No. 8. 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.

*No. 9. Ground-water data, Sevier Desert, utah, by R. W. Mower and R. D.
Feltis, u.S. Geological SUrvey, 1964.
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No. 10. Q..lality of surface water in the sevier Lake basin, Utah, by D. C.
Hahl am R. E. Cabell, u.s. Geological Survey, 1965.

*No. 11. Hydrologic am 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.

*No. 12. Hydrologic and climatologic data, 1965, salt Lake County, Utah, by
W. V. Iorns, R. W. MaYer, and C. A. Horr, u.S. Geological Survey,
1966.

*No. 13. Hydrologic am clirnatologic data, 1966, salt Lake County, Utah, by
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. Bely, R. W. Mower, and C. A. Horr, u.S. Geological Survey,
1968.

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

*No. 17. 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.

No. 18. Olality of surface water in the Bear River basin, Utah, Wyaning, am
Idaho, by K. M. waddell, u.S. Geological Survey, 1970.

No. 19. Daily water-temperature records for Utah streams, 1944-68, by G. L.
W:1itaker, U. s. Geological SUrvey, 1970.

No. 20. Water-quality data for the Flaming Gorge Reservoir area, Utah am
Wyaning, by R. J. M3.dison, u.S. Geological Survey, 1970.

No. 21. Selected hydrologic data, Cache Valley, Utah am Idaho, by L. J.
~reevy am L. J. Bjorklum, u.S. Geological Survey, 1970.

No. 22. Periodic water- am 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. Bjorklum 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. !bIke and K. M. waddell, u.S. Geological
SUrvey, 1972.

No. 25. Streamflow characteristics in northeastern Utah am adjacent areas,
by F. K. Fields, u.S. Geological Survey, 1975.
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No. 26. Selected hydrologic data, Uinta Basin area, Utah and Coloraoo, by
J. W. lbod, J. C. M..urlorff, and I»n Price, U.S. Geological Survey,
1976.

No. 27. O1emical and physical data for the Flaming Gorge Reservoir area,
Utah and Wyoming, 1973-75, by E. L. BoIke, 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.
SUrnsion, 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-water 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 ground-water data, Wasatch Plateau-Book Cliffs
area, Utah, by C. T. Sumsion, u.S. Geological Survey, 1979.

No. 33. Hydrologic 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
Coloraoo, water year 1978, by L. S. Conroy, U.S. Geological Survey,
1980.

No. 35. Ground-water data for the Beryl-Enterprise area, Escalante Desert,
Utah, by R. W. Mower, U. S. Geological Survey, 1981.

No. 36. Surface-water and climatologic data, Salt Lake County, Utah, Water
Year 1980, by G. E. Pyper, R. C. O1.ristensen, D. W. SteI;i1ens, H. F.
McConnack, and 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. H:>lmes, 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.
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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, Kolab-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 Septenber 1981, by R. C. Christensen, E. B. Johnson, and G.
G. Plantz, u.S. Geological Survey, 1987.

No. 43. selected test-well data fran the MX-missi1e 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.

No. 44. selected hydrologic data for salt lake Valley, Utah, October 1968 to
CCtober 1985, by R. L. Seiler, U.S. Geological Survey, 1986.

No. 45. Selected hydrologic data from wells in the east soore 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.

No. 46 Selected Hydrologic data for Pahvant Valley and adjacent areas,
Millard County, utah, 1987, by Susan A. 'Ihiros.

INFORMATION BJILETINS

*No. 1. Plan of \<IOrk for the Sevier Hiver basin (Sec. 6, P. L. 566), U. S.
Department of Agriculture, 1960.

*No. 2. water production from oil wells in Utah, by Jerry Tuttle, Utah
State Engineer's Office, 1960.

*No. 3. Groum-water areas am well logs, central sevier Valley, Utah, by R.
A. Yeung, u.s. Geological Survey, 1960.

*No.4. Groom-water investigations in Utah in 1960 and repxts J;llblished by
the u.S. Geological SUrveyor the Utah State En:;jineer prior to 1960,
by H. D. Goode, U.S. Geological SUrvey, 1960.

*No. 5. Developing ground water in the central Sevier Valley, Utah, by R.
A. Young and C. H. carpenter, u.S. Geological SUrvey, 1961.

*No. 6. ~rk outline am report outline for sevier River basin survey, (sec.
6, P. L. 566), u.S. Department of Agriculture, 1961.

*No. 7. Relation of the deep and shallow artesian aquifers near Lynndyl,
utah, by R. W. MaYer, u.S. Geological SUrvey, 1961.

*No. 8. Projected 1975 municipal water-use requirements, Davis County,
utah, by Utah State Engineer's Office, 1962.
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No.9. Projected 1975 municipal water-use requirements, Weber County,
Utah, by Utah State Engineer's Office, 1962.

*No. 10. 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.

*No. 11. Jl.mendments to plan of y;Qrk and work outline for the Sevier River
basin (Sec. 6, P. L. 566), U.S. Department of Agriculture, 1964.

*No. 12. Test drilling in the UQ;ler Sevier River drainage basin, Garfield am
Piute Counties, Utah, by R. D. Feltis am G. B. Robinson, Jr., U.S.
Geological Survey, 1963.

*No. 13. Water requirements of lower Jordan River, utah, by Karl Harris,
Irrigation Engineer, Agricultural Research Service, Phoenix,
Arizona, prepared under informal coo~ration awroved 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.

*No. 14. ConslUIlptive 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 Ebard, am Utah State Engineer, Salt
Lake City, Utah, 1964.

*No. 15. Ground-water conditions and related water-aaninistration problens
cedar City Valley, Iron County, Utah, February, 1966, by J. A.
Barnett and F. T. Mayo, utah State Engineer's Office.

*No. 16. Summary of water well drilling activities in Utah, 1960 through
1965, ex::trpiled by utah State Engineer I s Office, 1966.

*No.17. Bibliography of U.S. Geological Survey water-resources reports for
utah, cx:xrpiled by O. A. Keller, U.S. Geological survey, 1966.

*No. 18. 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.

No. 19. Ground-water hydrology of southern Cache Valley, Utah, by L. P.
Beer, Utah State Engineer's Office, 1967.

*No. 20. Fluvial sediment in Utah, 1905-65, A data compilation, by J. C.
Mundorff, U. S. Geological Survey, 1968.

*No. 21. Hydrogeology of the eastern portion of the south slopes of the
Uinta 1vbuntains, Utah, by L. G. 1vbore and D. A. Barker, U.S. Bureau
of Reclamatio~ and J. D. Maxwell and B. L. Bridges, Soil
Conservation Service, 1971.
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*No. 22. Bibliography of U.S. Geological SUrvey water-resources reports for
Utah, axrpiled by B. A. LaPray, U.S. Geological SUrvey, 1972.

*No. 23. Bibliography of U.S. Geological SUrvey water-resources reports for
utah, axrpiled by B. A. LaPray, U. S. Geological SUrvey, 1975.

No. 24. A water-land use managenent roodel 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.

No. 25. A water-land use managenent roodel for the Sevier River basin, Phase
III, by E. K. Israelsen, Utah water Research Laboratory, College of
Engineering, Utah State University, 1976.

No. 26. Test drilling for fresh water in Tooele Valley, utah, by K. H. Ryan
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