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FOREWORD

The Wyoming Canal 1s a part of the Riverton Project and is
designed to carry water from the Wind River to land approximately 20
miles north and west of Riverton, Wyoming, Fipgure l. Several drops,
checks, and siphons were roquirea to cross the irregular terrain and
deliver the water to laterals north of Riverton. To protect the
fyoming Canal from damage by flash floodmters, an intercepting ditch
was constructed along the upwash side of the canal to intercept and
evacuate the floodwaters into Five Mile Creek.

This report covers the hydraulic model studies made on three
Wyoming Cenal structures, namely: the rectangular drop at Station 997/

00, Figure 2; the wasteway at Station 1188456.5, Figure 3; and the
intercepting ditch chute into Five Mile Creek at Station 1/£31.68. The
studies on the threec structures were conducted more or less simultane-
ously and the results of one were applied to the other two. Each of
the sbove mentioned structures has a notched control wall either to
hold the hydraulic jump in the s5tilling basin or to prevent drawdown
of the water surface as the flow drops into the structure.

The three structures are covered separately in the report.
Althoupgh only one drop structure was modeled and tested, the studies
covered a wide ranre of flow conditions so that the experimental
results may be applied to other structures of simllar desipn in the
project,
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SUMMARY

This report covers the hydraulic model studies of three struc-
tures on the Wyoming Caenal, namely: the concrete drop at Station 997+00,
the wasteway at Station 1188+56.50, and the chute on the intercepting
ditch at Station 1+31.68. A model of each structure was constructed and
tested. To avoid confusion in presenting the results, each is discussed
under a separate heading.

PART I--WYOMING CANAL DROP

Hydraulic model studies of the drop structure were made to
check the size of the notches in the control wall and to determine the
adequacy of the stilling basin. The resuits and recommendations are
based on studies conducted on a 1:12 scale model; Figures 5 and 6.

A series of tests using two control notches were made to
determine the best location of the control wall with reference to the
chute, Figure 8. In developing the proper number and size of control
notches for the structure, extensive general studies were made to
determine the effect on the head-discharge curves with different notch
arrangements. Head-discharge curves were obtained for the following:
two control notches placed different distances apart, Figure 9; two
control notches with beveled, square and sharp edges, Figure 1l; and
one to four control notches of equal area, Figure 12. A summary of the
general conclusions reached from the above tests is listed on page 7.

Except for installing & row of baffle piers to reduce the
waves in the downstream canal, the preliminary basin was adequate. The
baffle piler studies are summarized in Figure 15.




Water-surface profiles for the recommended design at meximum
flow are shown in Figure 16.

PART II--WYOMING CANAL WASTEWAY

The wasteway studies were made on a 1:12 scale model to
determine the size and location of control notches required to maintain
an efficient hydraulic jump in the stilling basin.

Three notched control walls were tested, Figure 20. The
stilling pool operation for the three designs are shown in Figures 21
to 23.

After determining the size of control notches required to
form an efficient jump for all flows and tail-water elevations, erosion
tests were made using different end sills and lengths of apron downstream
from the control wall. The depth of scour was reduced by extending the
apron of the stilling basin 10 feet downstream, Figure 24. No appreciable
improvement in the scour pattern was obtained by adding either & 1:1 or
2:1 end sill at the downstream end of the apron extension.

PART III--INTERCEPTING DITCH CHUTE

A 1:12 scale model was constructed to study the intercepting
ditch chute into Five Mile Creek. The mndel was used to check the
distribution of flow on the chute, and to determine the size of control
notches required to hold an efficlient hydraulic jump in the stilling
basin.

The distribution of flow in the chute was very satisfactory,
Figure 27. However, the notched control wall of the preliminary design
offered insufficient resistance to the flow to form & good hydraulic
Jump at all tail-water elevations. Four additional notched control walls
were tested in developing the recommended design, Figure 26. A summary
of the notch tests is listed in Figure 28. Flow in the stilling basin
at two tail-water elevations is shown in Figure 29.

Erosion patterns and water-surface profiles for the recommended
design are shown in Figures 30 and 31, respectively.

To provide a means of measuring the ditch flow into Five Mile
Crezk, a calibration curve is shown in Figure 32 for the control section
at the upstream end of the chute.




PART I--WYOMING CANAL DRQP AT STATION 997+00

INTRODUCTION

The drop structure, located epproximately 25 miles northwest
- of Riverton, Wyoming, is one of three drops on the Wyoming Canal. The
other two drops which are similar in design, except for the amount of
fall, are located at Stations 1016+§0 and 1502400, Figure 1. Although
- model studies were conducted only on the drop at Station 997+00, the
results and recommendations evolved from the study may be applied to
the other two structures.

.

The preliminary design of the drop structure consisted of &
check wall with three notches, trapezoidal in cross section; a chute
on a 1-1/2:1 slope which lowers the canal grade 17 feet; and a stilling
basin, Pigures 5 and 6. The notches in the check wall are designed to
pass & given quantity of water at the normael canal depth for that discharge.
At the maximum discharge of 1,203 second feet, the normal depth is 9.5
feet.

Hydraulic model studies of the structure were made to check
the size of the control notches and to determlne the performance and
acequacy of the stilling basin.

THE 1:12 SCALE MOLEL

The model of the drop structure was built to a geometrical
scale of 1:12 and included an approach channel, 6 feet in length; the
drop structure; and an ocutlet channel approximately 10 feet in length,
Figure 6. The approach and outlet channels had the same cross-sectionsal
shape as the Wyoming Canal and represented the canal upstream and down-
stream from the drop structure. Except for sand in the bottgm of the
outlet channel, the model was constructed of concrete screeded to metal
tempiates. Initially, the notched control wall was made from redwood;
later in the studies lhk-gage sheet metal was used to facilitate changes
in the size and location of the control notches.

Water was supplied to the model by & vertical turbine pump
and was metered through & combination Venturi and orifice meter. Depth
of water in the canal both upstream and downstresm from the drop structure
vas measured by point gages mounted over the center of the canal.




THE INVESTIGATION

General

Primarily, the model studies of the drop structure were made
to develop & notched control wall which would discharge 1,203 second
feet at a head of approximately 9.5 feet, to determine the best location
for the control wall such that the flow was evenly distributed as it
entered the stilling basin, and to determine the adequacy of the stilling
basin. Extensive general studies were made to determine the effect on
head-discharge curves with different notch arrangements.

The preliminary design of the stilling basin was found satis-
factory except that one row of baffle piers was installed in the basin
to reduce the height of waves in the downstreem canal.

Control Notch Studies

Initially, the model was built according to the preliminary
design, Figure 5, and operated at discharges of 1,203, 600, and 300 second
feet, Figure 7. At the maximum discharge of 1,203 second feet, the
upstream canal depth was 8.2 feet or 1.3 feet below the design depth of
9.5 feet. Also, water passed over the top of the notched control wall
to a depth of approximately 6 inches. After passing through the control
notches, the flow spread laterally and formed two large fins of water

in the chute between the notches and a smaller fin- of water along each
training wall, Figure 7. The stilling basin operation was fairly uniform
but rough with comparatively high waves in the downstream canal.

At the lower flows of 600 and 300 second feet, the flow dis-
tribution down the chute and through the stilling basin was similar to
maximum flow except for a reduction in the height of waves and fins of
water.

To prevent the high fins of water from forming downstream from
the notched control wall, the downstream side of the wall between the
notches was streamlined in several different shapes. Although stream-
lining the flow downstream from the notches eliminated the fins of water,
this solution was considered impractical and expensive to construct.

Several tests were then made using three notches of various
sizes and shapes, located at different distances from the chute. From
visual observations of these tests, it was found that the fins of water
in the chute could be reduced or eliminated by moving the control wall
upstream from the chute, forming & horizontal section of channel in
which the flow could spread laterally before entering the chute and
stilling basin. From these preliminary tests, it was decided to determine:




(1
(2

) the best location for the control wall with reference to the chute;
) the number, size, and spacing of the notches in the control wall.

For the purpose of locating the control wall with reference
to the chute, two symmetrical notches, made from lk-gage sheet metal,
were used. Each notch was 11 feet 3 inches high with a bottom width
of 3 feet 9 inches and a top width of 9 feet h-l/2;inches. The ceunter
lines of the notches were 15 feet apart and the notch edges were square.
Tests were made with the control wall located 32, 37, 42, and 47 feet
upstream from the chute, Figure 8. At 32 feet, the flow concentrated
at the outer edges of the chute and basin, while the concentration of
flow shifted to the center of the structure with the control wall 47 feet
upstream from the chute. At the two intermediate distances, 37 and 42
feet, the flow distribution on the chute was fairly uniform. To keep
the over-all length of the structure at a minimum with comparatively
uniform flow distribution in the ‘stilling basin, the decision was made
to place the control wall 37 feet upstream from the chute.

After the best location for the control wall had been estab-
lished, a series of tests were made to determine the general effect on
the head-discharge relationship under the following varied notch
arrangements :

a. The center lines of two symmetrical notches placed
11.75, 15.00, and 18.75 feet apart.

b. Two symmetrical notches shaped with sharp, square, and
beveled edges.

¢. One to four notches, both symmetrical and unsymmetrical,
placed in the control wall. 1In each case, the total area of the
notch (or notches) was equal. ‘

Figure 9 shows the results of the studies using two symmetrical
notches placed different distances apart. The control wall was constructed
of li-gege sheet metal with the edges of the notches machined to & sharp-
edge. Head-discharge curves were obteined with the center lines of the
notches set 11.75, 15.00, and 18.75 feet apart. From Figure 9, it can
be seen that identical discharge curves were obtained with the three test
arrangements. Therefore, the spacing of the notches in the control wall
is not critical as far a&s the head-discharge relationship is concerned,
and any reasonable notch arrangement may be used. Figure 10 shows the
three notch arrangements and the flow distribution downstream from the
notches for the maximum discharge of 1,203 second feet.

The results of the tests using different edges on the notches
are shown in Figure 11. For these studies, tne control walil was constructed




from redwonl with & prototype thickness of 8 inches. Two symmetrical

notches, placed 15 feet apart, were placed in the control wall. Tests .
were made with a square edge and 4~ and 8-inch 45° beveled edges on the -
notches. Identical discharge curves were obtained using the two beveled
edges, while approximately 1O percent less discharge was observed with
square edges on the notches. For comparison, the discharge curve for 2
sharp-edged notches, taken from Figure ¢, is also shown on Figure 1l. B
Although the contraction of the jet, and therefore the discharge, for B
sharp- and square-edged notches should be similer, these results show
approximately 3 percent less discharge when sharp-edged notches are used.
This apparent discrepancy was no doubt due to the degree of sharpness

of the notch edges used in the two tests. Fourteen-gage sheet metal,
which was used to construct the sharp-edged notches, can be sharpened to
a higher degree than wood, which was used in the tests on square-edged

notches.

The above tests showed that for a given head, the discharge
was the same through a notch with either 4- or 8-inch 45° chamfered edges,
while the discharge for the same head was decreased by 10 to 13 percent
(depending on the sharpness of the edges) when square- or sharp-edged
notches are used.

Tests were next run using one, two, three, and four notches,
both symmetrical and unsymmetrical, with 4-inch, 45° chamfered edges,
Figure 12. Regardless of the number of notches, the area of the openings
was the same for each test. The notched control wall, which was 8 inches

thick, was made of redwood.

In general, the discharge for a given head increased with the
number of notches and the highest discharge was recorded for four symmet-
rical notches. Although the number of contractions increased with the
pumber of openings, apparently the total cross-sectional area cf the
venae contractae for each test set-up also increased as more notches were
placed in the control wall.

To determine whether notches of different shapes affect the
discharge, calibration curves were obtained for flow through a symmetrical
notch and a notch with one side vertical, Figure 12. Results of this
test showed that the head-discharge relationship was the same for the two

notch arrangementis.

Figures 13 and 14 show the pattern of flow through the different
notcn arrangements.

To sumarize the above tests on the various notch arrangements,
shown in Figures 9, 11, and 12, the following general conclusions are
listed:




a. The notches may be placed any reascnsble distance apart
without affecting the head-discharge relationship.

b. A notch with a beveled edge facing upstream will pass
from 10 to 13 percent more flow for a given head than a square-
or sharp-edged notch.

¢. The head-discharge curves for notches having 4- and 8-
inch 45° veveled edges are the same.

d. The head-discharge curves for a symmetrical and upsymmet-
rical notch are the same.

e. In general, when the flow passes through one or several
notches whose total area in each case is equal; the discharge for
a given head increases with the number of notches.

By comparing the flow pattern for the various notch arrangements
in Figures 13 and 14, it can be seen that four notches give the best
flow distribulion downstream from the control wall. The fins of water
between the notches and along the training walls are considerably reduced
and a comparatively uniform jump forms in the stilling basin. Both con-
trol wall designs with four notches, Figure 12, passed the maximum dis-
charge of 1,203 second feet mst heads approximating 9.25 feet. Since it
is desirable that the lower range of flows be pessed at heads as high
as possible without obstructing the pessage of weeds and other debris, the
control wal. with four notches, each having the narrower width of 17-1/4
inches, was chosen for the recommended design.

Stilling Basin Studies

After the control wall was moved upstream and the number of
notches was increased to four, the operation of the preliminary stilling
basin was satisfactory. The flow was well distributed in the basin and
the hydraulic jump formed well up on the base of the chute. However,
surges in the water surface caused waves approximately I feet high in the
downstream canal.

To reduce the height of waves in the canal; & series of tests
was conducted using a row of baffle piers in the stilling basin. Two sizes
of baffle piers, as shown in Figure 15, were tested. Each baffle pier
arrangement wes evaluated by moving the row of piers from 2 to 8 feet
downstream from the toe of the drop and recording the height of waves in
the canal downstream from the drop structure for the maximum discharge of
1,203 second feet. The recorded wave height was the average vertical
distance in feet between the crest and trough of the waves on the 2:1
slope of the canal bank at the downstream end of the transition.




The height of waves varied from 4.0 feet with the baffle piers
removed to 1.4 feet with the 3-foot high piers located 4 feet downstream
from the toe of the drop. Therefore, to keep the height of waves at a
minimum, it is recommended that & row of stepped baffle piers, 3 feet in
height, be placed 4 feet downstream from the toe of the drop, as shown
in the table, Figure 15. Otherwise, the preliminary stilling basin
design is adequate. ‘

Figure 16 shows the weter-surface profile at the meximum dis-
charge of 1,203 second feet for the recommended design with the taffle
plers removed from the basin.

The prototype drop structure near Station 997+00 is shown in
Figure 17. The smount of flow through the structure is unknown.-

PART II--WYOMING CANAL WASTEWAY
INTRODUCTION

The wasteway on the Wyoming Canal at Station 1188+56.50 is
located at the upstream entrance to the siphon under Five Mile Creek
approximately 4 miles north of Pavillion, Wyoming, Figure 1. Designed
to prevent overloading of the siphon and overtopping of the canal banks,
the wasteway regulates the canal flow by passing excess water through two
12- by 5-foot top seal radial gates which are manually operated, Figure 18.
The elevation of the top of the head wall above the radial gates is 5510.78
Teet and, in emergencies, excess canal flov may pass over the head wall.
Stop logs also may be placed above the head wall to prevent the operation
of the wasteway at near maximum flows.

After passing through the radial gates, the wusteway flow passes
over a vertical curve and drops approximately 20 feet into & rectangular
stilling basin. The floor of the stilling basin is set at approximatel
the same level as the bed of Five Mile Creek. A notched control wall is
placed near the downstream end of the stilling basin to maintain a hydraulic
Jump in the basin. - -

The model studies were made primarily 1o determine the adequacy
of the stilling basin and the size of control notches required to maintain
an efficient hydraulic jump.

THE 1:12 SCALE MODEL
The wasteway model, which was built to a geometrical scale

of 1:12, included a short section of the Wyoming Canal, the wasteway
structure, and a sand-filled t2il box to represent the channel bed of




Five Mile Creek, Figure 19. The chute and stilling basin floor of the
wvasteway wes constructed of concrete screeded to metal templates, and the
notched centrol wall was cut from redwood. Since no hydraulic problems
are anticipated in the flow through the radial gates &and to keep the
construction costs to a minimum, two slide gates were substituted for

the radial gates to control the flow in the model wasteway.

Water was supplied to the model by a vertical turbine pump ang
metered through a combination Venturi and orifice meter. The proper
headwater was maintained in the Wyoming Canal by means of a staff gage
and raising or lowering the slide gates controlling the flow to the
wasteway. A point gage was used to set the tail water in Five Mile Creek.

THE INVESTIGATION

General

The wasteway is designed to pass the maximum discharge of
1,208 second feet without serious erosion in the downstream channel both
when the creek is dry and when the water in the creek is 5 feet deep.
To meet these two requirements, the model was operated with no tail
water and with a tail-water depth of 5 feet. With no tail ‘water, the
notched control wall is designed to form and meintein an efficient
hydraulic jump in the stilling basin. Three different notched walls
vere tested in developing the proper size of notches. The adequacy of
the control walls was determined by visual observations. After the notch
size was established, erosion tests were mede to evaluate various exten-
sions to the stilling basin with end sills. The erosion tests were run
for 30 minutes.

Prior to any of the stilling basin studies, a velocity traverse
at Station 0+70, Figure 18, was made in the model tp assure that the
velocity of the model flow was representative of the computed velocity ir
the prototype. The velocity traverse for the maximum discharge of 1,208
second feet showed the mean model velocity to be approximately 6 percent
iess than that computed for the prototype. This difference 1in velocities
was considered insufficient to affect the results of the model study.

Control Notch Studies

The control notches of the preliminary design shown in Figure 18
wvere initially installed in the stilling basin and operated with discharges
of 1,208 and LOO second feet. At the maximum discharge of 1,208 second
feet and with no. tail water downstream from the control wall, the beginning
of the hydraulic jump formed about halfway between the control wall and the
toe of the chute, Figure 21. Thus, about cne-half of the stilling basin




was utilized in dissipating the high velocity flow, and water passed
over the top of the control wall to & depth of about 12 inches. At 400
second feet, the jump moved upstream but there was & distinct flow con-
centration along the center line of the basin. -When the tail water was
raised to a height 5 feet above the stilling basin floor, the jump moved
5lightly upstream st maximum flow. At the lower flows an unstable Jjump
formed with the concentration of flow shifting to opposite sides of the
stilling basin.

The tests on the preliminary control wall clearly indicated the
notches in the control wall were too large. In Design 2, the control wall
was raised to a height of 9 feet and the bottom width of the control
notcnes was reduced from 19 to 16 inches, Figure 20.

With Design 2, the hydraulic jump moved well upstream but the
veginning of the jump still failed to form at the base of the chute,
Figure 22. With the longer Jjump, the stilling basin was more efficient
and the surges and waves were lesg pronounced. The height of the control
wall appeared satisfactory since cnly occasionally did water splash over
the control wall with 5 feet of teil water.. The operation of the stilling
basin at 40O second feet was similar to the preliminary design.

To force the hydraulic jump to form well up on the chute, the
size of the notches was further reduced in Design 3, Figure 20. The
bottom and top widtns were reduced to 15 inches and 3 feet 9*3/h Lacnes,

respectively.

Figure 23 shows the operation of Desigsn 3 with discharges of 40GC
and 1,208 second feet. At meximum discharge, the jump formed well up on
the cnute with both zero flow and 5 feet of tail water in Five Mile Creek.
Tne flow was well distributed over the basin and the jump appesred very
efficient. When LOO second feet was put through the model, the flow again
concenirated aiong the center line of the basin. With 5 feet of tail water,
the concentration of flov tended to shift erratically from the center of
the basin with swirling eddies immediately upstream from the control wall.
It was felt that to further stabilize the jump at the lower flows would
require shortening the dividing wall downstream from the controcl gates
and otherwise changing the upstream end of the structure to secure betvter
flow distribution on the chute. Since construction of the structure in
the field was already underway, no major changes in the upstream end of
the structure could be made. Trerefore, the chute and stilling basin of
the preliminsry design with the notched control wall of Design 3 is included
in tie recommended design.

BErosion Studies

After tne size of notches ln the control wall had been estab-
lished, erosion tests were made using & 1lO-foot extension on the basin




apron with end sills installed. Each erosion test was made with the
model discharging 1,208 second feet for 30 minutes and no flow in Five
Mile Creek.

With the 10-foot apron extension removed (Preliminary Design),
Figures 18 and 2kA, the erosion downstream from the basin was very severe.
Two erosion pockets--one near the end of each training wall--reached the

floor of the tail box.

Figure 24B shows the erosion test results with the basin apron
extendsd downstream a distance of 10 feet. The erosion pattern was similar
to that obtained with the prelimin&ry design but less severe at the ends
of the training walls.

5ills with a 2:1 and a 1:1 slope were installed separately at
the downstream end of the extended apron and tested, Figures 24C and D,
respectively. It was hoped an end sill would pull sand back against the
cut-off wall at the end of the stilling basin. However, it can be seen
in Figure 24 that the end sill provided no appreciable reduction in the
depth of scour at the cut-off wall. Therefore, Design 3, Figure 24B, is
recommended for construction in the field.

PART III--INTERCEPTING DITCH CHUTE

INTRODUCTION

The intercepting ditch, which is approximately 4 miles long,
is located southwest of Five Mile Creek along the upwash side of the
Wyoming Canal about 4 miles northwest of Pavillion, Wyoming, Figure 1.
As its name implies, the intercepting ditch intercepts floodwaters from
natural drainage channels and conveys the flow into Five Mile Creek, which
carries the run-off over the Wyoming Canal siphon without endangering the
canal. The model studies were concerned with the hydraulics of the chute
and stilling basin of the intercepting ditch where the flow drops approxi-

metely 30 feet into Five Mile Creek.

Like the Wyoming Canal wasteway, the chute stilling basin was
placed at the same elevation as the creek bed and & notched control wall

was required to form and hold & hydraulic jump in the stilling basin. The
model studies were made to study the flow in the chute and to determine the

size of notches in the control wall required to form a satisfactory
hydraulic jump.

THE 1:12 SCALE MODEL

Included in the model of the intercepting ditch chute, which
was puilt to & geometrical scale of 1:12, was 50 feet of straight channel




upstream from the structure, the chute and stilling basin, and a large
tail box filled with sand representing approximately 200 feet of the
channel of Five Mile Creek, Figures 4 and 25. The bottoms of the upstream
channel, chute, and stilling basin were finished in smooth concrete
screeded to metal templates while the treining walls were formed from

vood and lined with 30-gage sheet metal. The notched control wall and
buttresses were made from redwood.

‘Water was supplied to the model from a vertical turbine pump
and metered through a Venturi-orifice meter. Tail-water elevations in
Five Mile Creek were varied by means of a tailgate at the downstream end
of the tail box.

-

THE INVESTIGATION

The model was initially built according to the preliminary
design with the notched control wall shown as Design A in Figure 26.
Except for the size of notches, the preliminary design is the same as
shown in Figure L.

After operating the model through the complete range of dis-
charges, it was found that the flow in the chute was very satisfactory.
At all discharges, the f{low spread laterally over the width of the. chute
and entered the stilling vasin in a well-distributed pattern, Figure 27.
With 5 feet of water in Five Mile Creek (tail-water elevation of 5487 feet),
the beginning of the hydraulic jump formed at the base of the chute for
all flows. However, with the taill water dropped to elevation 5482 feet,
the jump swept well into the stilling basin for discharges between 270
second feet and the maximum flow of 350 second feet, indicating the control
wall offered insufficient resistance to the flow when there was no flow
in Five Mile Creek, Figures 27 and 28.

The resistance to the flow in the basin could be increased by
either raising the height of the control wall or reducing the size of the
control notches. In Design B, the height of the control wall was increased
from 4 feet 8 inches to 5 feet 8 inches vhile maintaining the same bottom
width and side slopes of the notches. The range of flows with a satis-
factory Jump was increased slightly with Design B, but for discharges
soove 293 second feet the jump still swept into Lhe stilling basin when
the tail-water elevation was 5482 feet.

The top width of each of tne control notches was reduced 1 foot
in Design C, Figure 26. With the smaller control notches, the jump was
well up on the chute for all flows and tail-water elevations, and a dis-
charge of 397 second feet was required to sweep the beginning of the Jjump
to the toe of the chute, Figure 28, Figure 29 shows the stilling basin
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operation for Design C with discharges of 117 and 350 second feet and

high and low tail-water elevations. Although the stilling basin operation
was satisfactory for all flows with the control notches of Design C, it
was decided to reduce the height of the control wall and see if equally
satisfactory results could be obtained.

Maintaining the same bottom width and side slopes in the notches,
the height of the control wall was reduced from 5 feet 8 inches to 4 feet
8 inches in Design D. From the data shown in Figure 28, it can be seen
that Design D operated satisfactorily for discharges up to 315 second feet.
At this discharge, the jump started to sweep into the basin when the tail-
water elevation was at 5482 feet.

Since Design D was unsatisfactory for discharges above 315 second
feet, the design section computed & new control notch based on the above
studies and the control notch studies on the Wyoming Canal drop and wasteway
described in Part I and II of this report. The dimensions of those control
notches are shown as Design E, Figure 26.

Tests cn Design E showed the jump to be well up on the chute
for the complete range of flows and tail-water elevations. Although no
photographs were tmken of Design E in operation, the flow distribution
appeared to be the same as that observed for Design C, Figure 29.

THE RECOMMENDED DESIGN

The recommended design, which includes control notch Design E,
is shown in Figure 4. Although the control notches of Design C, Figure 26,
gave satisfactory stilling basin operation for all flows and tail-water
elevations, Design E is recommended since the size of its control notches
were computed using data from the wastewsy and drop models as well as the
results from these studies.

Erosion tests on the recommended design were made for the maximum
discharge of 350 second feet and tail-water elevations of 5482 and 5487
feet. These results are shown in Figure 30. Sand was used as the erodible
material, and each erosion test was run for 1 hour.

With the tail water at elevation 5482 feet, the scour was rather
severe around the downstream ends of the training walls due to eddies
which formed at the sides of the outlet channel, Figure 30. Although
the eddies cut deeply into the sidebanks of the channel, the deepest
scour occurred at the ends of the training walls, where the scour depth
was L feet below the stilling basin floor.

However, with the tail water raised 5 feet to elevation 5487
feet, the gside eddies did not form and the erosion at the ends of the

training wells was negligible.




Water-surface profiles for the recommended design are shown in
Figure 31. The profiles were recorded for the maximum discharge of 350
second feet with tail-water elevations of 5482 and 5487 feet.

To provide a means of measuring the flow entering Five Mile
Creek from the intercepting ditch, & head-discharge curve was obtained
from the model for the control section at the upstream end of the chute,
Figure 32. The head-discharge relationship is based on the head (depth
of flow) measured in the intercepting ditch at Station 1+88. 00 or 70 feet
upstream from the chute. .




FIGURE 1
REPORT HYD, 37

RIW R2W Riw nIE nac RIC . RaL RS E rReL }
il. | G |
x 4 h)
e 3 "*\/\\4 \\_ﬁ___&“’j_ S ——
X0 _ o & . - Bonnaville
5> W a7 s .:
= A2, ~1 & dBIG AR
4% wr, o b L"b,y 1 Shashoni
3. OMing - Povillian —% Z‘q‘“;ﬂ-&?
7 Mm PN S A E—— . /LY roak e
N N b Vi
SiloT BuTTE
AESERVOIR ~*°
T
2
N
T
T T t
I ! " \—4
'l ; RIVI53 Riverton
| ! -
‘ !
i iy e 1o ] VICINITY "MAP
: ] s [ s
L P U W ——
: : SCALE OF MILES
S |
M-ORAIN ‘~\(; {
- : T T 7 !
°l I : ] : ' - I
"heoing | ! ! ! ! \ |
] M H ! |
i ! ! ! ! ! !
* | ! x ! e 5
---——--2;3 —————————————— 24mi o fon e e e 19 = e e e T e R0 e e o [ e e st et e o o 90 b e e 23 =rme e
. H i
3 i : | “INDEX MAP
! | i : » 0w m
\ i | \ - 3CALE OF MILES
[ | i PO
, h [ ]
: [N -ty ; T T
1 : ‘ ,‘,’ i o \ I 1 :
' " | i - ! ! ! !
: Lo i H ! i ! 1
i i S, - ' | ' \
S S, h Y . 5 3 . ! ' ;
| Pt M L B R ettty 28 | 30 -+ = e e e 29
3 +
! b2 Al ) & ; | e ;
i & Ly 2 g ~ | % i
! b i & ] . i | N {
! 3 ! 3 - 3 | i %y i
Sl } ~ § | | \ !
d | oN . A P i i * i
< ! d; 3 ' 7 f |
:1 J h < z: - 16 . !
mn X . - Ga - [N b [
N i - h St ! [1 I
) N M % b oY -] 4 1
o) e SEL L hzems A3 TE : g : g :
e 33 ~r Slalel NS, Ty St S e "“-{3 o —— o= - f————— 32
. i ) = t (d 3
o i ! ; i 5 ’ 3
- i g 5 i g 3
b ! - ! % -
b ! ! i 3 %
pa L — ; | ) 3
v i
: 3 !
k4 i §

CONVENTIONAL SIGNS
BRIDGE ...

|

=11
V170 o

va

LAT, 27.2¢%]

]
|
|
I
|
)
U

S SO [P

ROAD CULVERT......

ORAINAGE CULVERT .......
DROP ... nnn

N

+*#%

CHECK oiiiiiinneec et
GHUTE _._............ \K
FARM TO. A WEIR —
WEIR . od
WASTEWAY ... . ......... q
5 PHON ,W“
DIVISIGN 30X i8]

Note

SCHEDULE ARRANGEMENT

Schedule No.! Wyoming canol-Sta 883 100 to Sta 12001 00,
Intercepting ditch,MN-Dike and N-Dron

Wyorrang conal- Sta 1200+ Q0 fo $10 16061100,

Latergls W76, W-1989, W21t
ond sub-ictergs ond Drain paroliel to W- FYGA

Schedute Mo, 2
Cramad ta bin F

LENCLUIC TS O

i.otergls W-2384 1o W-2982 and sub-ioterols
wnd [eae e - 2RGT

Seheduie No 4

Seheduier 1o 3 ang

fa s notanctaded o tEsL ot ocr o

UNITED STATES
OLPARTMENT OF THE INTERIOR
BUREAU OFf RECLAMATION
RIVERTON PROJECT-WYO.

WYOMING CANAL STA.883-1607 AND LATERALS
EARTHWORK AND S5TRUCTURES

LOCATION MAP

ORAwWN.. BT

TRACED =

CHECHED..

SUBMI TTEDE G _..:E}‘f'”

2 RECOMMENNDED, ;}x—«
8. Appﬂoveo%“-éér»ﬁ
1

RIVERTON, WYO-APRIL Ignxﬁl 36-0«]32,




FIGURE 2
REPORT HYD. 37

“F L Max. bockfill s R Y, S D S S IR
we aer top of wall. 3070 g
RS : -'7‘.12. g : TR A T A
_ . F?Longi! @ 9" along tronsv_-” i | g g :
s e ‘gg"méé‘;g;’”o” or bars. Bend into cutoff. ';‘}—, ;\':g e Undisturbed earth or ; ' : : /az;'ia:édwyslrshawn ;i
: ’ ] thoroughly compacted Filf--~-. 1 IR F : HRTEN (1 I
. : S - Vo "“"““ﬁ“]‘ Tr " J
oS 4 1 ansy.
/?V & : Dok : . k|6
. -~ oo - ‘ Ptk
R Wall thickness at bose 2 £2 B H ; Rk
v fo be the some o5 y H| w53 i . b
: adjoining flo -, e <o 1| & ¥y o R R
: %, ‘f."f’:": o N !; M Ly ~All transy bars in inside face of pool and Wiy
. L S = Buttresses moy be omitted where ~Warp from«vprhcal-«. o e i ) " transition are 4@ 12" with 270° loops as shown. -
: [, A 8 o M { &
o ; GF 7 backforms are aot required. r 2 to 2:t slope, 0o % b 1 ! Y sFitlet. IF.
® 3-4" 24" " A N /T ON F-F | j i g tranhecle \ o) Wall thickness at base to be " }
. B b neq . - ¥ ' - N : b P 5 i
ml'r v SEGTIBONmowfaL—ﬁu SITION = PRS i | | : (I t R | kY 9"».-4:‘-— some as adjoining floor slab-, ||
=~ P > ' o ) o 1: x-- ! v — RV %
. P “~H . ' ' v i ‘ o ' ' H ! Y
by . SN EPRISEER Y e S e b 1 I ! AT o <
I e For e Y = : ™ ; ; HE : S e
- : P4 . ,/, " Weep holes with gravel o | il :
. 1 : ; 3 . ‘3’, { pockers ot inlefs. ' ; ; o 5
. : ‘ . I . b o il v :
' | !;ol °”g”f A ”Io;'gf'fff’”sv ; C S ;_t_ TV o8 Longit @ 9" along transy o 5 SECTION. B-8
: TC’—'-‘éa———l"a ! rs.Bend into cuto i o T - ittt bars, Bend into cutoff Hie : ; s -
; al 3 : ' t L ‘ By el . I : [ PR NS T S T -
D g i ﬁgﬂi'v’gf'é Alom : Symmetrical | | g : : | L f o R SCALE OF FEET
S bt ligast ’ U about € ! : ‘ o g tructure -+, PR i ' o '
i Y (G} Fﬂ.?f' HP . 3 ' 1 o e S S g ! e T 'ao !JJ ¢
y o 1 sesypy') A E ! ! | T ‘ SRREIPC of 510 NS | P - 3 SRR & Sy & = > LR er ot o O
o R — RS I L | 3. 2 SR W SRINE AN L -t LY ‘ NN
9 13:3 peted. ‘ S T T pomsasi Sully I i T = 1 1 e 1o e
© Innrr(acet 3«_“ H ? ! ' e wne e ,‘0-(1_...:2‘"; 8 Ei o \Qtr\'—{— T j‘?ransr@h : i ? ; At EEEE LR 240" -...........-....,:‘A..A........w.._);v-o”,”..‘ - -J
e F : i ) I e s : TRE ’ . ; : : :
L) 51a 997+ 00} . u'n, 'm T : L T e o b R i (1) §t0.998160.06 R : : ‘ —
gmsiasi | | e ower e GSESGLT L Tt
Lo ‘ : : LR - X : (3)5ta 150315407 o ‘. .
: b , ! : T Ko e et ! g H IR Yoy
K b 5 b L 3 r\é : ; ’, di eoe L
Y i {*Tronsv. @75 : yob ) {° Transv. - W -Quter foce ! ! R .
b L ' ; L TR Tk, St ks : : i 2es o
. _/%:,M— . e S ——— - > ;.o. - : - = ...'-: = — = == u:w.—:ggw = % . ! : v ,--2" Std. pipe handrail. See Dwg. ; E |
17 PoHgtFillet - H T, i o= . L % H S 40-0-213G for roiling assembled [ !
/ - SCALE OF FEET o I R : with fithings, or see Dwq. 40-D-4315 | i
~l i -‘:-T - I AL BT RPN i \' - for field welded railing. [ i
[ - i N g0 e e 5527 e ) L
S 63 a8 [ . : : i Longil. bars S M ——— i Syepp——
® i o . SN i\ from transition. . = "ﬁg. S :.§
w PO e . x H LY
—— e e el ’ --Walkwoy. @i, ja 1
: : s 1 S @i2"Both faces - © _.Anchor rml:Jq posts e b
| T - R ¥ - 5" "as directe ELEVATION C€-C
. RER P i . A N yot P
L ot P NC v or e A S S 3| FEERG ~£xtend 3°0"min. elow o LN = »"4‘@// Both ‘faces. Bend rop Foce
Al T - ‘ ;' 1 o original ground surface. . o D bors 17" into sidewalls.
porf from 7 11 LR S e L
. hute wall.-- i . Loy - “—E {5 fojieiten i - ESTIMATED QUANTITIES
e o 5 —¥1. L : ¢ ‘
,.»_;'w 4§ " Cor tinvous in wail and 7 _5 FAAN o ) 2 T i trol L@ 10"
/ -Hond fnto wail }r”rr i3t ”(Wg Fram Floor - 52 s -ig ' A Conhnuous " DR FR o4 )| -rContro -~ ##@ 0" goth ways in @ : @ and @
| é ge [;C,QW;H‘.Z.;,;,} foop ot bend ] - s Feem= 3" { sides and top Bono 3 :LB,. 3 18" to 28— = J SR 5“ wall - center of slab. Bend .~ Concrete.._...._......... 29¢ Cu, YOS, .. luei..... 288 Cu.YO5S.
: ) £1 5545.61 e <JD e 616 H25x H-3" For g into floor e : < - } hori‘;an;al bﬁrsgl?'gnm Reinforcement Steel..... 50,000 Lbs.. ............. 49000 Lbs.
L e 4BV E 552844 SCALE OF FEET anchor bolt derallsee T 3 BT ¢ o 5o H controt wail. Ben
Top of bank-- =" 4 " g 0% 54 §, F1 546,99 he ELEVATION A-A Dwg 40-D~2897 ,1';1*-"- Fd1--4  @6" Continuous in 4 sides 3 ¥ Stop p;;mk guide RS |1 ST vertical bars 17° into » NOTES
w5 v ; . 23t g e S . °h J: 2oy ) l: ot DR 616 Hasxir3 A ¥, s floor and ‘wal# . Al reinforcement shall be p/aced 50 thot the centers of bars
Frrb 'Inner foce ; e T £1.553032) R A ST --}f; l:::.* ~i.-—| = i H ’r : - I ~{ in the auter layer will be 2" from face of concrete, unless
- B /2_0.3‘ 150, - e T T @enssn RS o e ’ ! Typicel. original x {V . ey L] Per ‘apozf}?rb»:lf: ;fa;v:mefers at splices. Stogger splices
- . 02 12 ; : £l 5455.64 - -« - Ty e Lap / ees.- es.
o ™ 11-}“ K S,)[, 7533 99‘,. : ; ) @ T TTSECTION G-G SEGT'ON E-E .- ground surface. 1 R Thickness of roncrete to.wary uniformly between dimensions
, B Ci? Z 23';'5 522 g =**~Joint No.2. For detoils and reinforcement . R — - ~3“Fillet shown.
. i S 0re see Dwg J6-£-1397 SECTION D-D Loops with 270° bends. and rodii of 4 bar d:arnefers to be
e 5 e, I LT D 0 LS U — Y A - pravided where shown.
@ £1.5534.36) w5 g I o = - : Data for drop at Std. 99700
@ ELS517.19 +18%0 2 s : @7 . . T {Mo ! - S Data for drop ot Sta. 1016t 50
&8 - £ v £,
(P £1 5455.65) i‘@f £nd a/rer_ , s PG b oAD" ! @ Dota for drop of Sta 1502100

Transv. bars, outer Yace"-
continuous m walls ana flo

.nate bersas shown
or-

e -

(D) £1.5516.5
@ F1.5503.39
3) £1 5541.89

B }c@,g:'. ‘,
PO Lonq/f ir walls and floor

SECTION J-J

-9 Q6 End glternate bors 05 ShOWR. oo oo

@ €1 5506.97)
Q@ £15503. J!'..‘
G)[/SM agf

by

N
D E1.5512.37
. QEI 5504 19 )

4--.2 8
$ @ Tronsy

¢ Longit. @ 77

@ &1 5442, 59) T

M . ',_R
§ Filtel” ST oesy pa” concrete lining as directed.

o~ -Transv. bors, outer face

-52.000 290
l

“~Protection with rip=ap or

continuous in wolls and ficor

€

~Woll thicaness ot dase to be
same ‘as adjoining floor stab.

SECTION H-H

E Longit@rgt

P10 S VT

. .

Omit walkway, piers, flandra:l ond stop plank guides on
structures of Sras 1016 +50 and 1502 100

All anchor bolts to be galyanized.

Add 9 Cu. Yds. of concrete, 830 Lbs.of reinforcement steel, 1410
Lbs.of structural stee! and 295 ¥of 2" std. pipe hondrail to
Estimated Quontities for structure ot 5t0.997+00 due to
revision of [2~24~47

THIS DWG. SUPERSENES DWG. 36~D-1338

UNITED STATES
DEPARTMENT OF THE INTERIOR
BUREAU OF RECL AMATION

RIVERTON PROJECT -~ WYOMING
. WYOMING CANAL
. STA'S.997 100, /10161 39 AND 1502100
£
B CONCRETE DROPS
': peawn_ QMM E88 .M?,
¥ rmaceo FBL .
v P m
): cnecxeod AR ... ‘.“_ e __i
12 P-265 [ DENVER COLORADO AUGUST 18,1947, I 36- D'ISIS




FIGURE 3
REPORT HYD. 37

'

) 3 ‘—>

&
\

'l

ee Dwg 40-D-3518

S

.- Safelycable as directed

b

;'_
;
7311."’

10 1188 45647,

LERu L

180" e

: Y
..-......-n:w-lZOO a

e I PR TN &

~For conirachon Join! see
Jomi'd Dwg 3- D- :&47

K - i ' Cr->

Flad i B

i
R e
S

% 150" -

Conal .

L
Yoming

eway

Stg 0+00Ws

By

2 L
SCALE OF FEET

- Butiresses moy be omsited where

back forins are not required

I-Radial gate 12'x13"

>

Blow-off well Extend ,/"
8 pipe fo outle! a5 .~
direcied. """

Q 10 20 30
SCALE OF FEET

Monuolly operated -
: ~El 551528
ws a::zor"‘ g S aan ot o 2

'Qj ; g i
LTy -€0"i5502 48
' 3 ’ :

' T

'9 o £1 5500.00-" -

v
-
a

NORMAL SECTION K-K

- R vanies trom
0to 50"

Vanes from ¢ to

A 4 -
£1.5497.33

L
6‘0 ;\ <
(7 AN
O :

Fence as directed - ~."

@ b‘/ycmnni~ TCanal
[

23480 Pi1:{" Stakon 1189 +92.16
L€l 545550
"R=30.0"To invert

SECTION A-A
Gate hoist not shown

" Stausseso Slaus0+80 -~
£.1-5 Station 1190 +62 32

SECTION D-D

s Yories

i
5=

L Ver:

5

SCALE OF FEEY
“"‘>f

i
- > =-Vories

|

SECTION E-E

E “For /oml seedoint ¥4
Dwg 36-D-1347

WS ELS511.78--,

;

-

4

=~ Abt 15

SECTION F-F

EL5515.28-~

v} £1.5488 85..
! <Tra/eclary--
~-16.76" -w----zssz

E
ik
i -
. ‘
"o o
o
3 8
Sha &
[T 9
ST s
1 &

1>

L . /d_' O -

SECTION J=-J
RADIAL GATE NOT SHOWN

V_-rs > 76 =e10”
5-<82'ﬂ< Y O

Bumesses may De omitled where
back forms gre not req'd

- ¢<-I5

R R LD, 1 O
E_EVATION G-G

HYDRAULIC PROPERTIES

o
Contraction joint

U

..-=Stop plank grooves.See

Owg. 40-0-2945
s

af-f e-12-0" -'--Vk 120" s 4
!

i

Senedy

Contrachon 1omf5eeJo
€5, Dwg. 36-0-1347---

"4

€l 551075

150778

i 1208

L resaliEs

_A: _1zo8

;
R || N——

-3 " Jont with elostic filler
S E CTION H~H

;- 2-120'50' Top Seal radial
gutes Monually operated.

Originol ground surface-« .

)
s b v
PRI o

e

. “%
™...-For foint detail see Join! 92 ) )
v/ Dwg 36-0-1347 ‘

SECTION B-8B
Gate hoist not shown

e e

ety

---- Hand railing, subwoy
groting and cperating
plattorm not shown.

. a',',.,\
L]) -
£ N SEYL L 547265
1

-1z

1 ;u-m g "]
""/010' )
Y L-protechion os
0o directed
-Sto, 2113
¢
| P 180" - ....‘,;{ e 2% 0 .........,:’Jid’;.

\;‘/"”/'9.

0"Min

‘\

\

L)

T

0-§\ ‘\'N'
ot e "\
A

SECTION L-L

REFERENCE. DRAWINGS

Sheet 2 0f 7.oeeuoiiio o Ll Dwg 360~ 1349
Sheet 30f 7o il Dwg. 36-0-1350
Steet @ 0f 7w Dwg. 36-D- 1351
Sheet 507 7. i -.Dwg. 36-D-1352

Sheet 6 of 7. .Dwg. 36-D-1353
Sheet 7 0f Pueeo i iecaeiceaa OWg 36-D-1354

ESTIMATED QUANTITIES
CONCLOIE. ..\ s e i e e i 978 Cu.Yds.
Reinforcement steel_ .. . 177,000 Lbs.

- Gotes. and hwsrs..._ i 27,552 Lbs.
. Standard 13" pipe handrai.._... .. . ... 500 Lbs.
LUMDES .o o e e e et ol i 350 ‘FBM
Miscellaneaus meta/wcr/( s e e = - JT?5  LbS.

TES
Structures fo be reinforced concrere Reinforcement steel not shown,
Base of entire structure to be placed on und:s'urbed earth or
thoroughly compacted fil!,
Stations and elevations shown in Sec. A-A refer to invert unless
otherwise shown,
Bockfill on siphon barrel fo fines shown in Sec: A=A os directed.
Pigce contraction jointsinsiphon barrel at about 250" crs. For
details of joint see Dwg. 40-0- 3164,
See Sections M-M and N-N Dwg. 36-0435! for reinforcement
in siphon borrel,
Fercing and safety cable not included in this contract.

—

UNITED STATES
OEPARTMENT OF THE INTERIOR
BUREAU OF RECLAMATION

RIVERTON PROJEGT-W7OMING
WYOMING CANAL-STA.1188+56.50
WASTEWAY, CHECK AND SIPHON

GENERAL PLAN avpD SECTIONS

REV.T-28-47

[T2pP241

ORAWN: .--._!‘_".!'.---.-.-. susmiT rn’._.:i_//( /

QENVER, COLORALO ~ JUN
SHEET | OF 7

36-D-1339




FIGURE 4
REPORT

¢ o .8

Undisturbed earth or
«%  thoroughly compected fill

LOCATION MAP &

e . ~
/ o ) o . 27, 2D,
“0.00'0r a5 T Cr> iy S 43 o) i /
directed § | | 1= r ; = i T Edge of 5 Mi Creek-, -~
Y : \'\‘f\J( T | ‘ [— ’ ‘ / G
I ! W, m———— S | | " !
;J ; -: ! == e ‘: ! ! 11 Weep holes vlvirh gravel
HE _ ' i } ! ] [V
Pl ’L----Warp from 13:1 to ! i ! ; ; pockels ot inlefs—-..._.
i B slope eerimieennns. J i For detqil see Joint No.2 i | | ;
Py fl oy : i : Dwg. No. 36-D-1347 =i ¢ ; Y - —
R ! | H " AN P R LT3 1] P N
H f H -g\\!‘-’:/ ; : : :. 1. demennnaan ou<»-v/0'.0f-«--<.:--~i PPE ID"U"“
; Sto I+41.68 | - i, .St0.t+31.68 N o Do : Y ] ..
. F R T T ’ Al & Chute ) S : 1
g -__._ﬂAL—:P i - e ! _.‘$ ll_l N Vi H : ~3 L ¥ i
P Qo ! > % 7 N " ’ K . @ S -
°’ "’ T ! E —' ! i E L :' i N Q ]ake measurements ‘ .
i i | et R Lo ; o for Section H-H . .
i ] H Pl Vo ; " glong this line~~
! : | H ! H : : : Y L PR — * —— :
o i .. ! ! ; B .
\ 5 : o tel g E ! : 4 Chamfer-v__,,N 5fn.0000-'/','
\l | /"‘/ L $ ] ; | i il 7’
3 i — e o : :
~ P = cl> L 7 = Wi beemeraemncnaieanan fovinnssannennn S LR SR S >t : s
/ L D o ) \\T—L\_ﬂ H : (":*1
. B > 9 e 7»” =
'.':'! L) (o g
R w - A
EOLP féé’g;’k PR DT PE Y | 23, L T I ST T ETRY L Yo ) w TP I - 'PLAN
WS, Qa350 | -=E1.5516.08 : a § £ ' )
Qa3 . {-~=El.5516.08 1 a s £ L’ R4 P12 ! ~Present intgrcepting
-L-Exl P —_— - O Y L & S S S S OV - sé‘:‘t_: OF FEET Y,;/ . ' ‘ el k ditch location
3 : A~ New intercepting A 183N\ L.
3 , _~Originul groung surtace | ¢ ditch locetion ...~ = AT
e | ~ELSSI263 ! I | jOId Sta. 4+05.95
‘G : 3 o) " INew S5ta. 540763
5+001 : 12 _ y
Profection - S A7 s Rl L7 ek WO ESTIMATED QUANTITIES
as directed-" ; TT~— ‘ —L ! 1 T :
. , : ; i 1 R ‘
L6 Mine e s B2t : i : i Concrete.iiocuiiianeicniinann, 15 Cu.Yds.
" w7 fransvEiz R i > h— i } i Reinforcemeni steel...............16000 Lbs.
ln I . . g q
%% : ALifler eyl A el
3% : ‘ ;J.p gl Y] =,
o] N ‘ ‘
¢ u‘?,fd “VRemforcement  ~dg : NOTES :
I S UGN, LY. AU N g 7| 7ot shown ¢ All reinforcement sholl be placed so that the centers
: ; SS ~ : LS of bars in the outer loyer will be 2* from foce of
R - - 3 \ : SECTION H-H concrete, unless otherwise shown. .
, ) i ; ., -~ ; Lop all bars 34 diameters af splicés: Stagger splices.
" © 12 Bond 17* into F:r_vf T -arFitler l : “ SN R : Thickness of concrefe fo vary uniformly between
floor and walls ... -—1 o P ! 1'% Longit ®10°along ; . A”“”,’"”’.e bars fo end @ half dimensions shown. . :
L— ' T tronsy.( Wolls onlyh.5™= = _tee vrone. : 3 wol height as shown--.. Base of entire structure fo be placed on undistur bed
e : Y & ' Lend® Transy @125 - R L I e R RAGUIEREERC R riatural foundation or theroughly compacted fill.
: . o Rl A asv. : S £1.5480.50 ~ Outside face-. ~Inside face Loops with 270° bends and radii of 4 bar diameters
#0Llongit @9t L P ' i B - - ‘v : to be provided where shown." . .
} .? et f < Woll tFickness of T LireLongit @10t ke < gl i 12 Weep holes R For Bar Ptacing Diagrams See Dwgs No. 12-P-27§ o 278
=L B " ealomingtd i Doy 2F wall some N E ‘ o witn grove/ Z, inclusive. ' Co ‘
el gs adyoining tloor g : = . e \pockefs ot inlefs . NFor BortList See Dwgs. No. 91324 fo 331 inclsive.
TS P s P sspoced gs shown ™~
SECTION D-D B Transy @2; o : A SO I N i o i |
¢ bond 11*into Floor. g HAFRG b NN N
; “Cillet L._L ‘i @12 Bond 17* into RSP SHe, L E1S481. 7T | 6
gt 6-.?. . - I Eillet- Rt wall ond tloor (R AL O 5 ) = *—"'-E‘]
e ACAREARREE R T » , Transv.®.3"; - A oy e | S E;I ‘—{ :
SECTION 6-6 e et LS TCONSY €10 inside face A\ TR Il 218 otection,
) 3¢ Tronsv. 8 5* outside face ) I ¥, as girecte
™ a7 SECTION A-A > ke :
3" Tenney € ¢ - meeen . Y
.. R TRRIREY/ L LTSN e (2 6 e ] <
i"*@12* Bond 17* \ S . R - .
inte flocr and wolls..—«-" : 1% Longit 042 : l—
@yt : ~ olong transv. i
2 S - .
SECTION C-C . e, B Al transy bars in I L
83-3 4Lonq:r.@:z..‘__h £l ’insoide fac'ehor’ 00, ;
V] P §e@2t with 270° :
.z ‘ loops as shown:;., o - "‘*‘.55,52‘:‘:':’:;’0".:??55’5:‘555 1R
‘ 3 Fillet e . 2 Front face,  .Back face RIVERTON PROJECT-WYOMING
Wg:’)iséhé;lrn:,slssaf . ek g, $¥ongit@r2” i L .1 WYOMING CANAL AND LATERALS
w am d < ; RN
/ 05 0d;ining floor--=turt | ‘ g S e | ; N INTERCEPTING DITCH-STA. 1+31.68
4, ) ~i(~; :3/"_Alfelr"r;10t_!rtiars foend 8 Filiet-" = Fexteny o inta : il N CHUTE INTO S MILE CREEK
T Giong Hrams o e e " floorond waii ’ : UL G
SECT’ON E_E | s ? DRAVN SUBMITTED ... AL MR 4 < e
; : yrY” % |rRraceo .'!-.5..’.,“4.é‘k./é.R[COMMENDID.}, T Cetid Y
’ b i R . LB ol 5 —
SECTION 8-8 é"Loan. from Floor™" SECTION F-F N cuecneo GOM.. . Ko X /3. aperoveD ... J\ Sy <xEord
? b 1 2P-242 r DENVER, COLCRADD, JUNE 28,1946 36-D-134!




__FIGURE 5
REPORT HYD. 37€

e B0 e gl

Max boclkfill
top ol woll-

£"*Longit @9 along #ransv

~+ Undisturbed earth or bars. Bend into ey o
i thoroughly compacted fill, ors u

Py T4

s,
ors 22°

- e

Undistur bed earth or
thoroughly compacted fil.-

| 3 100-§ "% Longit bors e
Woll thickness of bose & Tronsv. spaced as shown. - - ‘

1o be the some as ad-

Joiming floor siab s Buftresses may be omitted
from 4161 et R I ik where back forms are not requireds, 2
Warp from 5.1 slope : S e '

fo vertical, SECTION oF TRANSITION
SHOWING BUTTRESS
W, C
| . ™ i

ntg frensiticn walls

. -—;/f

.

£*€12 Both wg
: Bond horiz b

]
ertic?

(]

! from g,
boar® oLy slop?
oW 2 P AR

»

All transverse bars ininside face of chufe,
{ pooland fransition ore §"9@12* and
; with 270°loops as showr.

e

X
[

-7

€ Wallthickness of bgse fobe
some gs ad/oining floor slab:;'.‘

¥
Ve

D | PN

!
|
I
|
-,

Lod
Z “Longit @9°olong transv T N R
bars‘dend into cZ/-of f-, 7@ 12" Both ways on inner
] face of walls and floor,;

(1) Sta.997+00 i i
A2y Sta 1016450 ; ]
" Q) stasozi00

#"®Longitudinol ®3*along transv.
: bars. Bend nte cut-off

: . SECTION ¢-¢
SO0 e 1007 a0 % H % St 998+69.96

4 g

Sta 1018+13.97 SCALE OF FRET
& Structure -~y R Q) stossearenss

<

ettt SIS RO
»

|
)
!
f
I
i
]
!

L

B LU SUR NI

3

- ;’ “Transv &2

I

Y 36.0°-----
366

5 Transv @izt

) 3¢o

|

@
3

S TR T 13
o _do
76"

3
! i .
' Buitress may be omitted t 3’6t 2 1 3T 12 3 e 205 -3 9% e 220
' where back formsare .. = ! L T ;

net required. ..o’ :

‘

0 1]
n 4 " i

S5CALE OF FEET

“a,

.
I

.

]

'

t

)

' _.'J
¢ .

'

4

4

H

H

Y.
~

-1

.
-be
:

'
0
o

:

1

:

\

X,

.

o7

[
!
1
[
t
1
|
t
i
|

Y064 Borg | : .4 Wall thickness af base
és‘zg/%‘hgf%gr A . to be same as 0d-
: : SECTION B-B - jotning flaor slab.

Mer 524560 ,'-'Jm‘/;;‘ Na 2, For details N
(2 El 5528.44\. S oand re;ntercementses o ;
@ ‘ Dwg. 36-0-1347 ' /“Q.;\ o

S

Grensessss) | _ cilig ’ 29 ‘ -
R U R Ty 1Y L : \ . PTG —y : . .
; J j:_%- Y ‘ ESTIMATED QUANTITIES

e PRV

i
{
!
|
i
|
3
|
)
1
!
I
1

7"»(;4}':/
. . Longit bars from trarsition J - ; ‘ B c gD O216)
; : [ R Lodgon i - . ‘ . oncrefe.. ............_... .34 Cu Yds.....303 Cu, Yds,
:k_’ . He e S (D erssioss) - 2@ ELEVATION D-D : Reinforcement steel... .. 38000 Lbs.......37.000 Lbs.
AL - ; 1551714 r N

3 ; A Typicol original ground surface o

" s ! ; . . NOTES
- = a . y P e 3) £l 5458641 b T
‘ Cot g)f/' 51218 . 4 (@ ELss18.72 L, k O ; : All remnforcement to be placed so that the centers of bars

,Li_u_g)zl.sgsse.q Y3 L0 e e e e G e et T s s e BO B e in the outer layer will be 2* from face of concrete, unless
s:.000 Bie o - S - . ' e 12 otherwise shown. . .
R @ e S 5 i : : ! o . : Lop oll bars 34 diamelers at-splices
- Thickness of concrete fo vary uniformly befween

dimensions shown
i Loops with 270°bends and rodii of 4 digmeters to be

@ £1,5517.57 : provided where shown

@erssonn). || & o o & (D) Dato for drop at Sta.997+00

$ 2L ongit @5%in @ er5662.865, . } == .. 000) @ Dota for drop ot Sta 1016450

wolls and floor. , - o ) . (3 -Data for drop ot Sta. 1502+00
IO e . i ¥ e . ; p “-Frotection with ripropor .
: . ; ' ? ‘ concrele lining as directed

- i1} S

i

P e e
P mem e e

&

87088 Continuous |
in walls and flocr

g 6 Fillet

57012 Continuous 1n walls and Floor -+ -

te.

6’

422068 Continuousin wolls ard S .

1]
e ? el e e 302" Continuous in walls and floor UNITED ‘STaTES
floor. £nd aiternate bars 25 shown !

DEPARTMENT .OF THE INTERIOR
(D et 5516.57) Q) e1.s515.57 BUREAU OF RECLAMATION

3 £1 6505 39b. 2 I £1 550739 RIVERTON .PROJECT - WYOMING
(?EI 433,,' LONGITUDINAL SECTION %[’ ciiton WYOMING CANAL
() £158¢1, 89 Tl STA'S. 997+00, 10I6+80 axe 1502+ 00

CONCRETE DROPS

Longit. bars ;TN 4 - : s BRAWN...BWAO, .. susanrrre | (g CfJ G G
from iransition - ? 51 € R SO N

—
SCALE OF FCET rRacED : .. RECOMMENOED. . il LY /G Lerle,

:nuuzo.(m. . 4&§5uov:a. . MX

H il FIENGINEGR [
ELEVATION A-A ' DENVER, COLORADO. JUNE :e,lu: 3z66"D"338




Figure 6
Report Hyd - 376

The 1:12 Scale Model

Discharge = 1203 second-feet

WYOMING CANAL DROP -
Preliminary Design




Figure 7
Report Hyd -~ 378

Discharge = 1203 second-feet

Discharge = 600 second-feet

WYOMING CANAL DROP
Preliminary Design
1:12 Scale Model




Figure 8
Report Hyd - 3

42 feet upstream from Drop 47 feet upstream from Drop

WYOMING CANAL DROP
Operation of Two Control Notches Located 32 to 47 feet upstream from Prop
Discharge = 1203 second-feet
1:12 Scale Model




FIGURE 9
REPORT HYD. - 376

Note: Control-notches set 37' upstream from
drop. Head measured 47'
upstream from notches.
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SIZE AND LOCATION OF CONTROL NOTCHES

WYOMING CANAL DROP

EFFECT ON HEAD-DISCHARGE CURVE
WITH 2 NOTCHES SET DIFFERENT DISTANCES APART
I:12 SCALE MODEL




Figure 10
Report Hyd - 376

15 feet between Notch Center lines

R

11,175 feet between notch 18, 25 feet between notch
center lines center lines

WYOMING CANAL DROP
Operation of Two Notches at Varying Spacing
(Notches Located 37 feet upstream from Drop)
Discharge = 1203 second-feet
1:12 Scale Model




HEAD IN FEET

o 4™45° Chamfer

a 8"-45° Chamfer (Sharp edge downstream)
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Figure 13
Report Hyd - 376

Flow through notches Flow in stilling basin

Two symmetrical notches

One Symmetrical Notch One Unsymmetrical Notch

WYOMING CANAL DROP
Operation of One and Two Control Notches
(Notch(es) Located 37 feet upstream from Drop)
Discharge = 1203 second-feet
1:12 Scale Model




Figure 14
Report Hyd - 376

Vertical edge of outside notches Vertical edge of outside notches
flush with training walls offset 2 feet from training walls

Three Notches - Center notch symmetrical and outside
notches unsymmetrical

Flow through notches Flow in stilling basin

Four Symmetrical Notches

WYOMING CANAL DROP
Operation of Three and Four Control Notches
(Notches Located 37 feet upstream from Drop)
Discharge = 1203 second-feet
1:12 Scale Model
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DISTANGCE | SIZE OF BAFFLE | - ‘WIDTH OF HEIGHT >¢
X PIERS IN FEET |SPACE BETWEEN OF WAVES
IN FEET H L w | PIERS IN FEET - IN FEET
—_— None _— 4.0
2 3 3 |15 1.65 1.6
3 3 3 1.5 .65 1.5
PG4 3 3 1.5 1.65 1. 4
5 3 3 1.5 1.65 1.5
6 3 3 1.5 1.65 1.8
7 3 3 1.5 1.65 1.8
8 3 |3 |1s I.65 2.0
3 2 2 1.5 1.65 2.4
4 2 2 1.5 1.65 2.2

Vertical distance in feet between trough and crest of waves measured on *

the 2:1 siope of the canal immediately downstream from the drop

structure.

sisk Recommended baoffle pier arrangement.

WYOMING CANAL DROP
STUDIES TO DETERMINE LOCATION AND SIZE
OF BAFFLE PIERS '
1:12 SCALE MODEL




Scale distorted-one vertical equals three horizontal.

Notes: Profile is the highest point reached by waves and is
measured along left training wall and bank. Baffle piers
are removed from basin.
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"~ WYOMING CANAL DROP
"WATER SURFACE PROFILE
4 SYMMETRICAL NOTCHES -RECOMMENDED DESIGN
" DISCHARGE =203 SECOND-FEET

1:12 SCALE MODEL
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FIGURE I8
REPORT HYD 376

See Figure 3 for detoils of siphon

\ -Edge of Five Mile creek
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SECTION A-A

WYOMING CANAL WASTEWAY
PRELIMINARY DESIGN
1112 SCALE MODEL




Figure 19
Report Hyd - 376

The 1:12 Scale Model

WYOMING CANAL WASTEWAY




FIGURE 20
REPORT HYD, -376
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DETAILS OF CONTROL NOTCH DESIGNS
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Figure 21
Report Hyd - 376

No Tailwater 5 feet of tailwater

Discharge = 1208 Second-feet

No Tailwater 5 feet of tailwater

Discharge = 400 Second-feet

WYOMING CANAL WASTEWAY
Preliminary Design
1:12 Scale Model




Figure 22
Report Hyd -~ 376

No Tailwater ‘ 5 feet of tailwater

Discharge = 1208 Second-~feet

No Tailwater 5 feet of tailwater

Discharge = 400 Second-feet

WYOMING CANAL WASTEWAY
Design 2
1:12 Scale Model




Figure 23
Report Hyd - 376

No Tailwater 5 feet of tailwater

Discharge = 1208 Second-feet

No Tailwater

Discharge = 400 Second-feet

WYOMING CANAL WASTEWAY
Design 3 (Kecommended)
1:12 Scale Model

S feet of tailwater




Figure 24
Report Hyd - 376

A. 10-foot apron extension
removed

C. 2:1 End sill installed

WYOMING CANAL WASTEWAY
Channel Erosion for variations in Design 3
after Discharge of 1208 Second-feet
1:12 Scale Model




Figure 25
Report Hyd - 376

The 1:12 Scale Model

WYOMING CANAL INTERCEPTING DITCH




FIGURE 26
REPORT HYD. 376
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DESIGN E

(Recommended)

WYOMING CANAL INTERCEPTING DITCH
VARIOUS GONTROL NOTCHES TESTED
1112 SCALE MODEL




Figure 27
Report Hyd - 376

Flow conditions near top of chute

Tailwater elev. = 5482 feet Tailwater elev. = 5487 feet

Flow conditions in stilling basin

WYOMING CANAL INTERCEPTING DITCH
Preliminary Design
Discharge = 350 Second-feet
1:12 Scale Model




\Sfo. 0+46.68-

CONTROL NOTCHES DISCHARGE[TAILWATER|DISTANGE
DESien | BOTTOM TOP WIDTH] HEIGHT, CFS |ELEV,FEET|"X" FEET
WIDTH,FEET| FEET FEET '
350 5482 14.75"
350 5486 9.30'
A 1.0 4.25 4.67 350 5486.5 0
350 5487 on chute
270 5482 0
350 5482 12.75'
350 5486 o)
B 1.0 4,94 5.67
350 5487 on chute
293 5482 0
350 5482 |on chute
o 1.0 3.94 5.67 350 5487 |on chute
397 5482 0
350 5482 13.0'
350 5486.1 o)
D 1.0 3.42 4.67
: ‘ ‘ 350 . - 5487 on c‘hufe
315 5482 0
350 5482 on chute
E 1.21 3.50 5.67
350 5487 on chute

28|

WYOMING CANAL INTERCEPTING DITCH
JUMP POSITION FOR DIFFERENT DESIGNS AND
FLOW CONDITIONS
1112 SCALE MODEL




Figure 29
Report Hyd - 376

Tailwater elev, = 5482 feet Tailwater elev, = 5487 feet

Discharge = 350 Second-feet

Tailwater elev, = 5482 feet Tailwater elev. = 5487 feet

Discharge = 117 Second-feet

WYOMING CANAL INTERCEPTING DITCH
Operation of Design C
1:12 Scale Model




Figure 30
Report Hyd - 376

With tailwater at elev. 5482 feet

With tailwater at elev. 5487 feet

WYOMING CANAL INTERCEPTING DITCH
Erosion Results for Recommended Design
after Discharge of 350 Second-feet

1:12 Scale Model '
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HEAD IN FEET

SLE - OAH 180435
g 34Nold

Note: Heod measured in ditch at
Sta. 1+88.0 or 70 feet
" upstream from chute.

- 150 200 250 300
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- WYOMING CANAL INTERCEPTING DITCH

HEAD- DISCHARGE CURVE FOR DITCH UPSTREAM FROM CHUTE
1:12 SCALE MODEL




