CAl D LATERAL 256 CONVEYANCE
LCSS STUDY

Geg L. Kerr
Victor R Hasfurther

1989 WARC- 89-12

Woni ng Water Research Center
University of Wom ng
Laram e, Womni ng

Fi nal Report
Subnmitted to

Woning State Engineer's Ofice
Cheyenne, Womni ng



Contents of this publication have been reviewed only for editori al
and grammati cal correctness, not for technical accuracy. The materi al
presented herein resulted from objective research sponsored by the
Wom ng Wat er Research Center, however views presented refl ect neither a
consensus of opinion nor the views and policies of the Water Research
Center or the University of Woming. Explicit findings and inplicit
interpretations of this docunent are the sole responsibility of the
aut hor (s).



TABLE OF CONTENTS

Revi ew of Previous Wrk on Lateral 256 .

bj ecti ves .

Fi el d Reconnai ssance
Enpty Lateral
Full Latera

Test Procedures

Field Studies

Data Analyis .

G oundwat er Vells

Concl usi ons

Recommendat i ons

Ref er ences .

10

10

16

27

31



Fi gure

10.

LI ST OF FI GURES

Lower lateral 256 study area with
recording installations .

Pl ot conparing nmeasured flows at the
R70WC (upper) and R380 (| ower) nonitor-
ing sites along with the cal cul ated
flow after all withdrawal s are sub-
tracted fromthe 970\C (upper) site .

G oundwat er nonitoring well
| ocations on |ower |ateral 256

Moni toring well #1 conpared to the
water surface in lateral 256 at the
upper end of the study section

Moni toring well #13 conpared to the
water surface in lateral 256 directly
above the R72 recording site . . . .

Moni toring well BN on the west side
of the lateral conpared to the water
surface in lateral 256 above the drop

structure near the R72 recording site

Moni toring well #15 directly bel ow
recorder site R72 conpared to the
water surface in lateral 256 bel ow
the drop structure

Moni toring well #16 conpared to the
water surface in lateral 256 bel ow
the drop structure

Moni toring well #17 conpared to the
water surface in lateral 256 bel ow
the drop structure

Moni toring well BS conpared to the
water surface in lateral 256 bel ow
the drop structure on the west side
of the latera

Page

14

17

19

20

21

22

23

24

25



Fi gure
11.

12.

LI ST OF FI GURES

Page
Moni toring well #18 conpared to the
water surface in lateral 256 bel ow
the drop structure . . . . . . . . . . . . .. 26

Profile comparing lateral 256
wat er surface elevations with
well water elevations . . . . . . . . . . . . . 28



LI ST OF TABLES

Page
Tabl e
l. Moni toring sites and data coll ected
during the study . . . . . . . . . . . . . . . . .. 11
1. D scharge values for test periods one
and two at nonitoring points through-
out lateral 256 study section . . . . . . . . . . . 12

I, Measur ed di scharge, cal cul ated di scharge
and the corresponding gain or |oss at
the R80 recording site . . . . . . . . . . . . . .. 15



In 1982 Casper-Alcova Irrigation District (CAID), the City of
Casper, and the U S. Bureau of Reclamation (USBR) entered into an
agreenent by which the Gty of Casper would be able to purchase water
fromthe CAID for municipal purposes. Water available to the City of
Casper could only come fromwater conserved by the CAID through
i nprovenents to their conveyance system  CAID agreed to develop a
System | mprovenment Program to conserve 7000 acre-feet of water per year
whi ch woul d be available to the City. Funds provided by the Gty would
then be used to inprove areas of the canal and laterals for greater
wat er conveyance efficiency.

Following CAID s agreenment with the City of Casper and the USBR
with technical assistance fromthe U S. Soil Conservation Service (SCS),
a long range plan was developed to identify water |oss areas. Laterals
were ranked as to their potential for loss. Eight laterals were given
priority for study because they were predicted as having relatively high
| osses. These eight laterals included 210, 218, 256, 102, 57, 58, 128,
and 128-17. Field investigations were initiated to obtain data for
estimating water |oss and for recomrendi ng subsequent inprovenents to
areas of the canal and specific laterals.

In April 1987, the Woning Water Research Center received a request
fromthe Board of Control (State Engineer's O fice) for assistance with
a problemarea in the Casper Alcova Irrigation District-City of Casper
System | nmprovenment Program  This problem area included a segnent of
lower lateral 256 (Figure 1). Described as lying within Sections 7 and
18 in Township 34 North, Range 81 Wst and Sections 8 and 17 in Township
34 North, Range 80 West. There are four sublaterals within the 6,592
ft. canal study area; 256-50R, 256-50L, 256-52R, and 256-55R The
segnent had been studied for four years previous with inconclusive
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results as to the anpunt of water |ost fromthe system (CAID-City of

Casper, System Inprovenment Program 1986 Progress Report). \Water Center
staff met with Leslie Horsch of the CAID to obtain infornmation about the
probl em area and to see how the Water Center could assist with acquiring

representative data on lateral 256.

Revi ew of Previous Wrk on Lateral 256

In reviewing the study area, with CAl D personnel, several problenms
seened to exist with trying to obtain reasonable data fromlateral 256
A fluctuating control at Recorder 256-R70 was the main reason that
accurate data could not be obtained. Adjustments for water users above
the R70 recording area were causing fluctuations at the R70 recording
site. Water below R70 entered a culvert which restricted the flow at
thi s point causing backwater effects above this area (culvert to R70).
Attenpts to develop a rating curve for this site (R70) under both
fluctuating water |evel conditions and backwater effects proved to be
unfeasi bl e (inconclusive data). The depth of the water in lateral 256
al so caused concern in that it was often difficult, if not inpossible,
for CAID personnel to wade in order to take di scharge neasurenents.
Wth the canal and other lateral areas being studied, concerns were also
expressed that CAID | acked the personnel tine and an adequate nunber of
recording devices to expend totally on lateral 256. Wthout accurate
information at the R70 recording site, reasonable calculations for
possi bl e |1 osses throughout the lateral could not be achieved. However
from neasured flow records, estimates for 1984, 1985 and 1986 were
calcul ated by extrapolating the average daily |loss over the irrigation
season. Seasonal |osses on |lower lateral 256 reported for 1984 equal ed

1,174 acre-feet, for 1985 equaled 1,197 acre-feet and 603 acre-feet for



1986 (CAID-City of Casper, System Inprovenent Program 1986 Progress

Report).

Obj ectives

After reviewing the difficulties that CAI D personnel encountered in
working with lateral 256, Water Center staff discussed several objec-
tives to try and acquire accurate data fromthis section of |ateral

The three main objectives of the study were:

1. Review lateral 256 in the field to determ ne any problens that
readily exist in terns of measuring discharge. Gve recom
mendations to renedy these existing problens.

2. Determine if water loss fromthat section of |ateral 256 under
question causes adjacent areas to be saturated.

3. Determ ne the anount of water |oss or gain fromthe study
section of lateral 256.

The objectives listed would provide infornmation for the CAID Board to
decide if inmprovement funds should be used for this section of latera
256 and could also give possible alternatives to some of the nethods

used to obtain information on other [aterals.

Fi el d Reconnai ssance

Enpty Lateral

Two separate field inspections of lateral 256 were taken, one
before water was released into the lateral and a second when the |ateral

was flowing with water.

The first visit to the site (May 11, 1987) with the canal dry

i ndi cated various problens and gave insights on nmeasuring devices.



First, the culvert below R-70 was indicated as restricting flow and
causi ng backwater by CAID.

Lower on lateral 256 at 50R sublateral, two diversions at the sane
| ocation with nmeasuring devices were present. These included a ten-inch
pipe with a flow neter installed and a Parshall flume. The flow nmeter
appeared to be inoperable because the view cover was mssing, the dial
i ndi cator was corroded and rusted, and with the pipe being dry the neter
was indicating a flow reading of approximtely 500 gpm It was recom
nended that the meter be renmpved, repaired and recalibrated with the
Water Center absorbing the cost. The second neasuring device was a
Parshall flunme installed in a separate sublateral turnout next to the
pi pel i ne. The approach into the flume was lined with concrete to seal
and set the flune. However, the concrete was forned in a way that the
concrete covered a portion of the mouth above the flune bottom and
angl ed across and up the sides of the flume. The effect of this partial
obstruction on neasurenent accuracy is not known, but w thout a snooth
transition into the nouth of the flume it is likely that inaccuracies
exi st . Al so, the bottomof the ditch at the outlet of the flune
appeared to be high enough to possibly prevent free flow to occur
t hrough the flune.

Directly across from sublateral 50R is the turnout for sublateral
50L, this sublateral withdraws the |argest amount of water fromthe
study section on the |lower portion of lateral 256. The measuring device
installed at this sublateral consists of a V-box liner designed to
accept a Pendvane flowreter. The sides at the entrance to the V-box
were washed out which would allow flow to nove around the device. CAID

has plans to seal around the box with concrete before any water is



turned into the ditch. An F-|I water stage recorder was also installed
at this location. This nmeasuring site and instrunmentation appeared to
be in good shape for nonitoring sublateral 50L if the wash out is
corrected (it was).

Subl ateral 52R was in question as to whether it would be used for
irrigation during the 1987 season because of a change in |and ownership.
Probl ens noted by CAID personnel fromthe past included trying to find a
suitabl e section of ditch to measure the flow.  The ditch did not have
enough gradient to nmeasure the flow until the water left a small stock
wat er pond some 200 yds below the turnout fromthe nain lateral. At
this point avoiding backwater effects woul d depend upon how the ir-
rigator dispersed his water onto the field. A V-box liner design to
accept a Pendvane flowneter was installed at this site. This was an
acceptable installation as long as the back water effects from bel ow by
the irrigator could be controlled

The last turnout fromthe study section of lateral 256 was sub-
| ateral 55R CAI D personnel noted that even though this sublateral was
seldomturned on it still had a small anmount of seepage (continuous)
flow during the irrigation season. A rectangular weir was installed at
this location along with an F-1 water stage recorder and staff gage.
This appeared to be an adequate neasuring installation.

Bel ow the turnout for sublateral 55R is cross section R80 which is
the end of the study section for lateral 256. At this point CAID
personnel had a cross section established for measurenment of discharge,
this site included a stilling well installation with an F-1 water stage
recorder and a staff gage in the canal. This installation appeared to

be in good condition for nonitoring representative data. The only



probl em encountered by CAID personnel with this section in the past was
with wadi ng the canal to obtain discharge neasurenents under high water
| evel s. The section had a snmall bridge installed to help with this

probl em

Full Lateral

Upon rel ease of water into lateral 256, a second field inspection
of the study site was nade to identify any problemareas with the system
flowing and also to make decisions on the final procedures to be used
for investigation. The area of R70 was |ooked at with definite pos-
sibilities of backwater, it was decided to nove upstreamin the |ateral
as far as possible and set up a cross-section for nonitoring discharge.
A tenporary stilling well with F1 recorder and a staff gage woul d be set
up at this point. By being as far away fromthe culvert as possible it
was hoped that the |argest percentage of backwater woul d be elinm nated.
Subl ateral 50R was | ooked at again with a determination that the flow
neter installation in the ten inch pipe would have to be repaired before
any reliable nmeasurenents were taken. Previous attenpts to have the
meter renoved for service before water was released were met wth
reluctance. Wth the pipe flowing full of water, the neter was still
regi stering approxi mately 500 gpm the same as when the pipe was dry.
The flune at this location would receive a tenmporary stilling well wth
F1 recorder and the accuracy of the flume would be checked with a
portable flow neter.

Subl ateral 50L did not appear to have any probl ens, the Pendvane
woul d be used along with checking neasurenents with a portable flow
neter. The cross section for discharge neasurenents would be noved from

CAID s established site downstream of the V-box in order to utilize a



more uni form channel section. The current recorder installation would
be used, but gears for tine and stage would be changed in order to be
consistent with other installations.

The new |l and owner at sublateral 52R would be utilizing water
during the season; therefore a tenporary stilling well with F1 recorder
woul d be installed along with the Pendvane. Discharge neasurenents
woul d be taken with a portable flow meter for a check on the Pendvane.
The | andowner woul d have to be worked with during test periods in order
to control backwater effects fromdiversion danms placed in the ditch.

The final turnout, sublateral 55R, had a nminimal flow in the ditch
whi ch could not be accurately nmeasured with the permanent flune install-
ation, therefore a portable one-inch flune would be installed for
di scharge determ nation. The pernmanent recorder installation would be
used with the time and stage gears again changed to be consistent with
ot her installations.

Cross-section R80 would be used as the last nonitoring site on
|ateral 256. The F1 recorder would have the gears changed to natch
other recording devices on the study section. Also, at this site it was
noted that trash collected on the center pier of the drop structure.
Wth the recording instrunent approximately ten yards above this
structure, even a snmall ampunt of trash can cause backwater effects and
therefore give false readings on the recorder and when taking flow
nmeasur enents. This area should be kept clean at all tinmes during test

peri ods.

Test Procedures

Upon inspection of the study area with the canal full of water,

final testing procedures were established. It was decided that two,



one-week periods of measuring on the study reach would provide adequate
data to determne if water |osses were occurring. During these in-
di vidual test periods each turnout and recorder site on the latera
woul d be neasured as nmany times as possible with an electronic flow
neter using standard USGS procedures to devel op a stage di scharge
rel ationshinp. Di scharge neasurenents would start at the upper end of
the study section, at a newmy established neasuring site R70WC, and then
proceed downstream to the next neasuring point. Wen reaching the |ast
neasuring site at R80, neasurenments would be initiated again at the
upper site R70VC. Recorders would be installed at the measuring sites
that did not previously have a recorder installation and these would be
checked during each discharge measurenment period. Pendvanes woul d al so
be read as a check where installed on sublaterals.

CAID representatives were contacted to schedule the first test
peri od. Concerns were expressed by Water Center personnel as to the
status of the flow meter in the ten-inch pipe at 50R It was indicated
that there was reluctance on the part of the |andowner to have the meter
repaired. CAI D personnel also indicated that they had checked the neter
again and that it was operating correctly. The |andowner utilizing
subl ateral 50R indicated that he woul d have the water shut off for at
| east ten days while he was harvesting his alfalfa. Wth this shutoff
period available, it was decided to conduct tests during that tine
frame. Therefore, there would be no need to nonitor the two turnouts at
subl ateral 50R which would elinmnate any questionable need for repairs
on the pipe flowreter, and also elinmnate the need to check the flune

accuracy at this site for the study.



Fiel d Studies

Pl ans to conduct studies when sublateral 50R was shut down were
i npl enented and Water Center personnel scheduled with CAID to begin
field installations. Recording instrument installations and setup of
cross sections for measurenent of discharge began on July 14, 1988.
Ful | neasurenents began on all recording areas on July 15, and continued
through July 18 for the first test period (Table 1). The second test

period began on July 21 and continued through July 25 (Table 1).

Dat a Anal ysi s

Wth the field data collected, rating tables for all recording
sections were developed. Using the rating tables and the continuous
wat er stage records for all measurement sites, water that was neasured
at the top of lateral 256 at R7OWC was followed through the study
section. By calculating the average velocity at the top site and
neasuring the distance between each turnout and recording point, the
travel time was cal culated throughout the study section. Total distance
fromthe top monitoring point R7OWC to the bottom nonitoring point R80
was determined to be 7590 feet. Discharge at each neasuring site for
the corresponding adjusted travel time when flow arrived was obtai ned
fromthe continuous recording charts. These resulting discharge figures
for individual monitoring sites are listed in Table Il for test period
one and test period two. Fl uctuations occurring at the upper end of the
study section would not affect flow that had already proceeded down-
stream
Di scharge values for the two test periods at the top nonitoring
poi nt R70MC were conpared with the discharge values from the bottom

nonitoring point at R80. A plot conparing the nmeasured discharges from
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Table |I. Mnitoring sites and data collected during the study.

First Test Period

-Top of section R7OMC - continuous stage record, seven discharge
neasurenents, discharge nmeasurenent tinmes docunented

-Subl ateral 50R - water shutoff during test period.

- Subl ateral 50L - continuous stage record, seven discharge
neasurenents, seven Pendvane readings, discharge neasurenent tines
docunent ed.

-Subl ateral 52R - continuous stage record, seven discharge
neasurenents, seven Pendvane readi ngs, discharge neasurenent tinmes
docunent ed.

- Subl ateral 55R - continuous stage record, portable flume check,
di scharge measurenent times docunented.

Second Test Period

-Top of section R7OWC - continuous stage record, nine discharge
neasurenents, discharge neasurenent tinmes docunented

-Subl ateral 50R - water shutoff during test period

-Subl ateral 50L - continuous stage record, nine discharge nmeasurenents,
ni ne Pendvane readings, discharge nmeasurenent tines docunented

-Subl ateral 52R - continuous stage record, nine discharge nmeasurenents,
ni ne Pendvane readings, discharge neasurenent times docunented.

-Subl ateral 55R - continuous stage record, portable flune check,
di scharge neasurenent times docunent ed

*Locations are indicated on map in Figure 1

11



Table Il1. Discharge values for test periods one and two at
nonitoring points throughout |ateral 256 study
section (in cfs).

Dat e Station

256- R7T0WC 256- 50L 256- 52R 256-R76 256- R80

FI RST TEST PERI CD

7-15-87

7-16-87

7-17-87

7-18-87

52. 66 6. 66 1.11 .07 52.00
43. 48 11. 27 .94 .07 40. 98
37.58 11.10 . 87 .07 34. 94
37.58 11. 27 . 84 .07 37. 37
40. 27 12. 18 . 89 .07 38. 89
44. 31 12. 37 .91 .07 41. 51
45. 57 12. 37 . 87 .07 42.60

SECOND TEST PERI OD

7-21-87

7-22-87

7-23-87

7-24-87

7-25-87

43. 89 12.18 . 87 .07 40. 98
45.15 12. 18 . 89 .07 40. 45
43. 07 12. 37 . 87 .07 39.41
42. 26 12. 37 .82 .07 36. 39
36. 09 11.81 .73 .07 32.62
35. 36 11. 27 .73 .07 32.62
42. 66 7.06 .84 .07 39. 93
38. 33 7.06 .75 .07 32.62
33. 93 8.19 . 69 .07 29. 98

12



R70MC to the measured di scharges from RBOWC for the two test periods is
shown in Figure 2. Also plotted in Figure 2 is the calcul ated

di scharge, which is obtained by subtracting the withdrawals at

subl ateral s 256-50., 256-52R and 256-55R from the discharge at the top
moni toring point R70WC. This cal cul ated discharge is the anount of

wat er that should arrive at R80 after all withdrawals are taken out of
the lateral if no gains or |losses occur in the reach. Table Il is a
listing of calculated discharge figures at R80 conpared with the actual
measured di scharge figures at R80 for the two test periods. Also |isted
in Table Il is the corresponding loss or gain at R80 after subtracting
the calculated discharge fromthe actual neasured discharge for the sanme
time period.

In all cases throughout the two test periods a gain in discharge
occurred at the lower end of the lateral 256 study section. The average
gain for the neasured points during the two test periods conbined was
8.6 CFS.

The area irrigated by sub-lateral 256-50L was observed as having a
ponded area at the southwest corner of the field adjacent to |ateral
256. The gradient of the ground surface in this area appeared to slope
in a southwesterly direction toward lateral 256. Intermttent discharge
measurenents before the turnout to 256-50L indicate that the gains in
discharge in lateral 256 occurred after the 256-50L turnout. This
indicates that water from sublateral 256-50L used to irrigate crops in
the field adjacent to lateral 256 is nost |ikely contributing sub-

surface return flow to the | ateral

13
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Table I11.

Measured discharge,

cal cul ated discharge and the
corresponding gain or loss at the R80 recording site.

R80 R80
Dat e Cal cul at ed Measur ed Gai n/ Loss
Di scharge Di scharge + -
(cfs) (cfs) (cfs)
7-15 44,82 52. 66 + 7.18
7-16 31. 20 43. 48 + 0.78
25. 54 37.58 + 0.40
7-17 25. 40 37.58 + 11.97
27.13 40. 27 + 11.76
7-18 30. 96 44, 31 + 10.55
32. 26 45. 57 + 10. 34
7-21 30. 77 43. 89 + 10.21
32.01 45.15 + 8.44
7-22 29. 76 43. 07 + 9.65
29. 00 42.26 + 7.39
7-23 23. 48 36.09 + 0.14
23. 29 35. 36 + 9.33
7-24 34.69 42. 66 + 5,24
30. 45 38.33 +  2.17
7-25 24.98 33.93 + 5.00
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G oundwater Wells

G oundwater wells were installed parallel to lateral 256 on the
east side of the canal by CAID in 1986 to nonitor seepage |osses from
the canal to the adjacent areas (Figure 3). Ei ghteen wells spaced
approxi mately 200 feet apart and 150 feet fromthe center of the lateral
were established along the east side of the main lateral from R7T0WC to
approxi mately 800 feet below the drop structure at R72. Two wells were
established on the west side of the canal approxi mately 100 feet from
the center of the lateral, the first approximately 150 feet above the
drop structure at R72 and the second approximately 550 feet below the
drop structure. Neither of these wells had continuous recorders
installed but hand measurements were taken by CAID personnel throughout
the irrigation season. Records of groundwater elevations measured in
the wells versus surface water elevations in the main lateral were
provided to the Water Center after the irrigation season was conpl eted.
Because the Water Center did not work directly with these wells, only an
overview will be provided here to explain the relationship of the wells
to lateral 256.

When comparing the water surface elevation in the wells |ocated
above the drop structure at R72 with the water surface elevation of the
canal, a general trend seenms to exist as indicated below. Upon rel ease
of water in the canal on May 10 and its continual rise to a ful
condition, the wells show a corresponding rise. As the canal water
surface rises, water levels in the wells also rise and then reach a
relatively steady |evel after the canal reaches its full state. At this
steady level, the water surface elevations in the wells are |ower than

the water surface elevation in the canal. The canal water seens to

16
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Figure 3. Goundwater nonitoring well |ocations on |ower |ateral 256.
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initially be charging the subsurface region adjacent to the canal as the
canal is filled, but then the system appears to reach an equilibrium
This equilibriumis maintained throughout the irrigation season until
the water in the canal is shut off. At that tine, water flows fromthe
area of the wells back into the canal system Figures 4 and 5 are
representative exanples of the general trends shown by plotting the data
obtai ned from the canal water surface elevation and the well water
surface elevation fromtwo of the fourteen wells above drop structure
R72. The B.N. well (Figure 6) l|located above the drop structure on the
west side of the canal also followed the same trend as the wells on the
east side of the canal above drop structure R72. The sane rise in well
level follows the canal water surface upon release of water into the
canal, followed by a leveling out during the irrigation season and a
drop in well level followi ng shut off of water in the canal in late
Septenmber. Wth nonitoring wells located parallel and close to the
lateral, it is not possible to determ ne what influence the canal water
has on the subsurface at greater distances fromthe |ateral

(bservation wells 15, 16, 17, 18 and BS | ocated bel ow the turnout
for sub-lateral 50L show a different relationship with respect to the
| ateral surface water elevations above the drop structure at R72.
Figure 7 shows observation well #15 water elevation conpared to the
surface water elevation in the lateral below the drop structure. The
wel | water elevation after release of water into the lateral rises above
the elevation of the water surface in the lateral and renains there
through July, August and part of Septenber until water in the |ateral

was shut off. This same general trend is also seen in well 16 (Figure

8). In wells 17, B.S., and 18 (Figures 9-11) the water |evels are

18
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Monitoring well #15 directly below recorder site R72 conpared to
the water surface in lateral 256 below the drop structure.
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Monitoringwell #16 conmpared to the water surface
in lateral 256 below the drop structure.
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Figure 9. Monitoring well #17 conpared to the water surface
in lateral 256 below the drop structure.
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below the drop structure on the west side of the lateral.
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Figure 11. Monitoring well #18 conpared to the water surface in

lateral 256 below the drop structure.




bel ow, but remmin close to, the water surface elevation in the |ateral
except for one measurenment in well 17 on August 27 which is above the
elevation in the lateral. Wth the area below the drop structure at R72
appearing to have the largest amount of gain in the study section of
|ateral 256, indicated fromtests during the study period, it would
appear that the difference in head between the water surface above the
drop and that below the drop is a major cause of inflow (gain) back to
the lateral. A profile conparing the well water elevations with the
surface water elevations in the lateral, above and bel ow the drop
structure, is shown in Figure 12. The head differential resulting from
the drop structure, coupled with the high water table fromirrigation
bel ow and adjacent to the drop structure together, take advantage of the
seepage face available along the banks of the l|ateral below R72 caused

by the drop structure. Subsurface return flow appears to occur in this

ar ea.

Concl usi ons

During two test periods fromJuly 14, 1988 through July 18, 1988
and July 21, 1988 through July 25, 1988, the |ower lateral 256 of the
Casper Alcova Irrigation District canal system was studied to determ ne
any loss or gain attributable to this section. Through continuous stage
records and numerous di scharge neasurenents throughout this section of
lateral 256 it was determined that a substantial amunt of water
diverted for irrigation does return to the lateral systemin the |ower
end of the study section. The points neasured during the first test
period indicated an average discharge for withdrawals fromthe |ower
|ateral 256 equal to 12.02 CFS. An average of 10.14 CFS or 84 percent

was returned through seepage back into the |ower end of the
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system During the second test period an average w thdrawal discharge
for the points nmeasured indicated 11.37 CFS. An average discharge of
7.40 CFS or 65 percent was returned through seepage back into the
system Measurenents throughout the study section indicated that gains
back to the lateral occur below the drop structure R72 measuring site.
Vell levels below the R72 area indicate higher elevations than the water

surface in the lateral directly below the drop structure.

Recommendat i ons

Review of |ower |ateral 256 by Water Center personnel before any
testing was initiated indicated several areas of the monitoring system
that contribute to error which could be inproved upon. The follow ng
suggestions could possibly inmprove the quality of the data collected and
al so cut down on total tine involved in obtaining data for determning
| osses or gains. Hopefully, this information could be used not only in
lateral 256 but also in other areas of the total canal system

The following list of suggestions is the result of problens that
were seen during the field visits to the lateral 256 study site.

1. Trash that collects at the drop structures should be renoved
before taking any discharge nmeasurements or staff gage readings and
shoul d be kept clean during recording stage periods. Even a smal
anmount of debris can significantly affect stage readings.

2. Meters installed in pipes should be kept in repair and checked
periodically for calibration. This is especially true if information
fromthe meter is to be used to calculate a part of the total discharge
fromthe l|ateral.

3. Any flume installation or calibrated nmeasuring device should

be installed correctly, i.e. level, snmooth approach to the mouth of the
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flunme without any concrete protruding across the corners of the device,
sufficient clearance at the rear of the device so as not to cause any
backwat er, and sealed so as not to allow | eakage around the sides of the
instal |l ation. I f Pendvanes are used to neasure flow, the vane should be
| ocated so that it is not affected by wind when taking nmeasurenents.
Twenty attenpts were made by Water Center personnel to take flow
readings with a Pendvane during the two study periods. O these twenty
attenpts, eleven readings were not obtained because of problens with the
wind affecting the Pendvane or because the flow exceeded the capacity of
t he Pendvane. Al'l of the renaining nmeasurenments obtained had | ower
val ues than the correspondi ng nmeasurements taken with an electronic flow
met er. Al so, the values fromthe Pendvane were inconsistent in
conparison to each other.

4. Recorder installations should be checked to nake sure al
gears match with the type of charts used. Some recorders were found to
have metric gears used with English charts. The pen on the chart is

then set to an English staff gage, but the nmovenent of the recorder is

on a netric scale. Error is then followed through the data reduction
process.
5. A system of studying a section of lateral with a nore con-

centrated effort for defined short tine periods nay give nore accurate
data than with less effort for longer time periods. This is especially
true where flows are fluctuating continuously. For exanple, if three,
five-day periods were selected during the irrigation season and as many
hand di scharge neasurenments as possible were taken during these periods
to develop a rating curve for each nmeasurement point, then the data

obt ai ned woul d be nore accurate than taking a few nmeasurenents at
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sporadic intervals. Peri ods could be chosen at the beginning of the
irrigation season, at the mid-season point and again at the later part
of the irrigation season. This concentrated effort would consist of
runni ng continuous recorders on the nain lateral as well as all tur-
nouts. It would allow the investigator to keep close tabs on the
recorder, as well as keeping trash clear of measurement areas. This
woul d al so allow for nore accurate data for developing rating curves
during fluctuating flow periods by nore measurenments being taken at the
various flow levels. This could be very beneficial in cutting down the
overall time period for acquiring information to determne if a par-

ticular study reach has significant seepage problens.
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