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II.

CONCEPTUAL DESIGN REPORT

.INTRODUCTION

Stormwaterrun-offfrom the east slope of the White Tank Mountains currently flows to
the southeast and is intercepted by an existing earthen channel just west of Jackrabbit
Trail (195th Avenue). Run-off then flows south, paralleling Jackrabbit Trail, crosses an
existing box culvert at McDowell Road, and enters an existing concreje-linedchannel that
crosses Interstate 10.· Flows pass through existing box culverts at both ends of the
Ip.terstate 10 concrete channel. South of Interstate 10, flows continue in an existing
earthen channel that ends at the White Tanks Flood Retention Structure Number 4
(WTFRS #4).

The purpose of the project is to provide an improved flood-control channel "capable of
intercepting the run-offfrom a 100-year storm event and conveying the runoffinto WTFRS
#4.

The limits of this study are from the north-east entrance of the WTFRS #4 to just north
ofThomas Road; a distance ofapproximately two miles. Per the scope ofwork the existing
1-10 box culverts and channel are to remain. Design discharge for the improved inlet
channel is 2206 cfs, as provided by the Flood Control District.

Included in: the study is an analysis of the existing earthen and concrete channels using
the HEC-2 computer program; hydraulic and economic comparisons of various channel
linings, alignments, grade control structures; analysis ofinterception ofside-flows from the
west; recommendations for a proposed channel; and analysis of the proposed channel with·
the HEC-2 computer program.

EXISTING CONDITIONS HEC-2 WATER SURFACE PROFILES

Input criteria for the HEC-2 model of existing conditions included the following (see
Appendix V and VI for HEC-2 input files):

1. Existing sections were surveyed at 500 foot spacing, then interpolated to
100 foot maximum spacing, except in the 1-10 reach, where existing sections
were surveyed at 50 foot spacillg.

2. Manning's n factors of 0.025 for earth and 0.015 for concrete were used.

3. The HEC-2 special bridge method was used at culverts, augmented by
traditional culvert hand-calculations.

Analysis of the HEC-2 output for existing conditions yielded the following results (see
Appendix V and VI for output files):

1. Reach 1- WTFRS #4 to 1-10 south ramp: HEC-2 iterates to critical depth in
both subcritical run and supercritical runs; therefore the existing earthen
channel appears to be near the critical slope for the design discharge of
2206 cfs.

1
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2. Reach 2 - 1-10 south ramp to 1-10 north ramp: Design flow slightly over-tops
the south box culvert. The concrete-lined channel between south and north
box culverts flows supercritically but conveys the design flow. The north
box culvert is surcharged but does not overtop.

3. Reach 3 - 1-10 north ramp to McDowell Road box culvert: The existing
channel appears to be near the critical slope for the design discharge. The
McDowell Road box culvert is surcharged but does not overtop. Since this
existing culvert carries the design flows and appears to be constructe'd to
match the full-width (48-feet) of the future Jackrabbit Trail, it is
recommended that this structure remain.

4. Reach 4 - McDowell Road box culvert to 1000' north of Thomas Road:
existing earthen channel appears to be near critical slope for the design
discharge.

5. Capacity ofexisting channel varies widely with location, due to cross-section
variations. By running HEC-2 at several different discharges, and
evaluating water surfaces at which existing banks begin to overtop, a plot
of Station vs. Flow capacity (Figure I-I, Appendix I) isobtained.

FORMULATION OF ALTERNATIVE EVALUATIONS

A. Channel Types Analyzed

Channels were designed to he stable, ie, non-erodible, through the use of velocity
control and lining of the bank. and hed of the channel. Commonly-used channel
liners were analyzed, including the following configurations:

1. Unlined native earth.

2. Plain Rip-rap lined.

3. Reno Mattress (gabion basket) lined.

4. Grouted Rip-rap lined.

5. Soil-Cement lined at 2:1 Bank slopes.

6. Soil-Cement lined at 4:1 bank slopes.

7. Shotcrete lined with sloped sidewalls.

8. Concrete lined with vertical sidewalls.

A Grass-lined channel was considered but not evaluated due the cost and difficulty
ofinstalling and maintaining an extensive irrigation system in a fairly remote area.

2
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c.

D.

Channel Cross-Sections

Standard trapezoidal cross-sections were used for all channel configurations, with
the exception of the concrete-lined alternative, which was configured with vertical
retaining walls. .

The channel cross-sections include a minimum 14 foot access road along the east
bank and a 10 foot sheet-flow interceptor swale along the west bank. (See Figure
A, page 4.)

The channel cross-section will be modified with access ramps, which per the
requirements of the Flood Control District will be required at each grade-control
structure to allow vehicular access to the channel for maintenance operations.

Horizontal Alignments

The horizontal offset from Jackrabbit Trail allows for a future 70 foot roadway half­
right-of-way west of Jackrabbit Trail as per the Maricopa County Department of
Transportation (MCDOT). Existing right-of-way varies from 100 feet in Reach 1
and Reach 3 to a minimum of 33' feet in Reach 4. Figure A, page 4 illustrates
parameters for channel location and right-of-way determination.

The existing box culverts at McDowell Road and the I~10 on and off-ramps are all
within the 70-foot future roadway'Right-of-way. It will therefore be necessary to
shift the centerline ofthe proposed channel in the vicinity of these structures to
align with the existing culvert centerlines. Horizontal curve lengths used in the
transitions were set to· meet or exceed the minimums required per the Flood
Control District Hydraulics Manual (See Appendix IV).

Vertical Alignments

Channel depths during analysis were established to meet the following criteria:

1. . Match the flowlines ofexisting controls, ie, the WTFRS #4 inlet, the existing .
box culvert outlet at the south end of the 1-10 channel, the weir inlet at
north 1-10 box culvert entrance, and the existing McDowell Road box
culvert.

2. Maintain the entire channel, including free-board, at or below the existing
ground line on the west bank of the channel. This will eliminate the
possibility of flooding from bank breach and at the same time will allow
sheet-flow from the west to be dropped into the channel at selected
locations.

3. Maintain the entire channel below the existing grade of Jackrabbit Trail.

3
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E.

Most of the channel configurations studied had a flowline slope less than that of
the existing ground. Grade-control (drop) structures were therefore required in
order to establish the required channel slope. Drop structure height was held to a
maximum of three feet for safety reasons. To avoid the relatively high cost of
Baffle Chute and Sloping Concrete type drops, a straight drop spillway was selected
for evaluation. Appendix III contains spillway and basin sizing and economic
calculations. Economic and structural comparisons resulted in the selection of
reinforced-concrete wall drop configuration and concrete basin lining.

Hydraulic Design Criteria

Hydraulic Design criteria used in the development of channel sections conform to
the requirements of the Flood Control District Drainage Design Manual, Volume
II, Hydraulics. Table A, page 6 contains a summary of hydraulic criteria used in
development of channel alternatives.

1:. Earth-lined channeL The project geotechnical' report ("Report on
,Geotechnical Investigation" dated May 1993, prepared by Speedie and
Associates) indicated that the existing site soils are relatively fine-grained
sands subject to erosion at maximum velocities ,greater than 2 to 3 fps.
Therefore, 3 fps was selected as the maximum allowable velocity for the
earthen alternative. Maximum side-slopes were limited to 4:1, with a
maximum allowable Froude number of 0.85 (subcritical flow). A Manning's
n factor of 0.025 was assumed.

2. Plain Rip-rap lined channel. The maximum allowable velocity for plain rip­
rap liner is 9 fps. Maximum side-slopes were limited to 3:1, with a
maximumallowable Froude number of 0.85 (subcritical flow).

Table 1-2, Appendix I, contains calculations for Manning's n value and stone
size for rip-rap. Stone size analysis based on the U.S. Army Corps of
Engineer's "Hydraulic Design of Flood Control Channels" procedure
indicated that a Dso of 4" is adequate, however, a separate analysis of stone
size based on SCS HEC-15 criteria yields a more-conservative Dso value of
6". A Dso value of 6" was assumed for analysis of alternatives., A Manning's' '
n of 0.035 was used.

b Reno Mat (gabion) lined channel. The maximum allowable velocity for Reno
Mat liner is 9 fps. Maximum side-slopes were limited to 2:1,with a
maximum allowable Froude number of0.85 (subcritical flow). A Manning's
n factor of 0.029 was used.

4. Grouted Rip-rap .lined ,channeL The maximum allowable velocity for
, grouted rip-rap liner is 9fps. Maximum side-slopes were limited to 2:1,
with a maximum allowable Froude number of 0.85 (subcriticalflow). A
Manning's n factor of 0.029 was used.

5
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TABLE A
WHITE TANKS FLOOD RETENTION STRUCTURE NO.4 INLET CHANNEL JOB 9302

FCD PROJECT NO. 92-38 HYDSUMM

CHANNEL HYDRAULICS DESIGN CRITERIA SUMMARY
MAX MAX.

CHANNEL BANK VELOCITY MANNING'S FROUDE NUMBER
TYPE SLOPE (FPS) n

EARTH 4:1 3(2) 0.025 . LESS THAN 0.85

PLAIN RIPRAP 3:1 9 0.035(3) LESS THAN 0.85

RENO MAT 2:1 9 0.029(4) LESS THAN 0.85

GROUTED RIPRAP 2:1 9 0.025(5) LESS THAN 0,85

SOIL-CEMENT 2:1 9 0.020 LESS THAN 0.85

SHOTCRETE 2:1 15 0.019 LESS THAN 2, MORE THAN 1.35,
OR LESS THAN 0.85

CONCRETE 0:1 15 0.015 LESS THAN 2, MORE THAN 1.35,
OR LESS THAN 0.85

l

NOTES:

(1) ALL VALUES PER THE FCDHYDRAULICS MANUAL VOL. II
UNLESS OTHERWISE NOTED.

(2) BASED ON mGH END OF ALLOWABLE RANGE PER GEOTECHNICAL

REPORT.

/

(3) U.S.DOT HEC-15.

(4) "HYDRAULIC TESTS TO DEVELOP DESIGN CRITERIA FOR THE USE

OF RENO MATTRESSES", COLORADO STATE UNIVERSITY, 1984.

(5) "DESIGN ,OF FACILITIES TO MANAGE STORMWATER RUNOFF",
CITY OF SCOTTSDALE, JUNE 1988.

6
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l2..:. . Soil-cement lined channel. The maximum allowable velocity for soil-cement
liner is 9 fps..A maximum allowable Froude number of 0.85 (subcritical
flow), and a Manning's n factor of 0.029 were used.

Two alternatives were evaluated for channel sideslope, involving different
construction techniques in each case. Channel banks as steep as 2:1 are
normally constructed in horizontal lifts about 8 feet wide and 6 inches deep,
with each lift being offset horizontally from the previous one. This
horizontal "stair-step" offset forms the sloped channel bank. An alternate
construction technique is used with bank slopes 4:1 or flatter, involving 6
inch lifts laid parallel to the bank slope. Both 2:1 and 4:1 options were
analyzed.

6. Shotcrete lined channel. The maximum allowable velocity for shotcrete
(pneumatically-applied mortar) liner is 15 fps. Maximum side-slopes were
limited to 2:1. A maximum allowable Froude number of 2.0 was used, since
shotcrete channels may be allowed to flow supercritically. However, in
order to avoid unstable flow; the Froude number was restricted to be greater
than 1.35 or less than 0.85. A Manning's n factor of 0.019 was used.

1.:. . Concrete lined channel. The maximum·· allowable velocity for concrete'
(vertical retaining walls) liner is 15 fps. A maximum allowable Froude
number of 2.0 was used, since concrete channels may be allowed to flow
supercritically.. However, in order to avoid unstable. flow, the Froude
number was restricted to be greater than 1.35 or less than 0.85. A
Manning's n factor of 0.015 was selected.

Development of Alternatives

A computerized spreadsheet hydraulic "model" inco:rporating the required hydraulic
parameters and using uniform-flow formulas was developed to allow calculation of
multiple channel sections for each type of liner. Channel cross-sections and slopes
were calculated for each alternative at depths ranging from 1 foot to 9 feet of flow.

,A simple economic "model" was also developed. Using the channel configuration
from the hydraulic model, various costs (excavation, right-of-way, liner, drop
structure, fencing) were calculated at each depth of flow for each alternative.

The two models allowed for 'preliminary comparison and selection of flow depth
using the following procedure:

The least-cost section was selected from the economic model.

Using the cross-section and slope for the selected section (as calculated in
the hydraulic model), the profile of the channel was plotted on plan and
profile against the existing ground and analyzed for conformance to the
criteria identified in the 'Vertical Alignments" section, page 3, (ie,
matching existing structures, accepting flows from the west, etc.).

7
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By trial and error plots ofchannel slope versus existing ground, a maximum
allowable depth of channel was obtained.

Table 1-2, Appendix II defines and discusses the symbols and parameters used in
both the hydraulic and the economic models.

1:. Channel Hydraulic Models

Table 1-3, Appendix I illustrates the spreadsheet used to calculate channel
-configurations for earthen channels of varying depths. Similar "models"
were done for the other liner alternatives evaluated.

Channel configurations were calculated as follows: Channel discharge (Q),
n factor, side-slopes (Z), and depth (Dn ) were all fixed. Channel base width
(b) and slope (So) were then iterated until the maximum allowable velocity
was met. The maximum Froude number was then checked and the section
properties reiterated if required. Critical-flow properties, freeboard,' and
additional channel geometric information were calculated based on the
iterated section.

Figure 1-2, Appendix I illustrates a plot of channel top and base widths as
a function of flow depth. A point of "diminishing returns" is evident, where
increasing the depth of flow has little effect on total channel width.

2. Channel Economic Models

. Table 1-3, Appendix I also contains the economic -analysis of the earth
channel which calculates comparative costs for the channel configurations
developed in the hydraulic "model". Simplifying assumptions include the
following: '

a. Excavation of the channel cross-section in level ground.

b. A fixed cost for right-of-way, regardless oflocation. According to the
Flood Control District, right-of-way cost are expected to be higher in
the vicinity of I-10, however, apprqximately one-half of the channel
is fairly close to 1-10, so an average cost for right-of-way was
assumed.

c. All channel construction in new right-of-way.

d. A per-foot-of-width cost for channel drop structures. Per foot cost
were calculated for the cost of the ~drop structure and a net cost for
liner, ie, the difference between liner required above and below the
drop structure (apron and jump basin) and the cost for the
"displaced"area of liner for the rest of the channeL

e. Channel fencing required only on channel slopes steeper than 2:1.
(Note that with increasing urbanization, channel fencing would be
recommended on slopes steeper than 3:1 in the future).

8
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IV.

Appendix II contains the derivation of channel quantities and assumptions
as to unit prices for channel construction materials and operations. Table
B page 10 summarizes the unit prices used in the economic models.

Similar economic evaluations were conducted for each of the liner
alternatives studied.

G. Utility Conflicts

Preliminary review ofexisting utilities indicate that the only major conflict involves
an existing 6" waterline located west ofJackrabbit Trail in the Encanto Boulevard
Alignment. All channel options will require vertical relocation and protection of
this waterline, however, the cost for this work does not vary significantly for the
various channel widths and will not influence selection of the most economical
channel.

SELECTION OF BEST CHANNEL CONFIGURATION BY LINER TYPE

A. Unlined Earthen Channel

Review of Table 1,:,3" Appendix 1 shows that the most economical earthen channel
is also the deepest channel.

Plotting the most economical channel (9 foot depth of flow) on plan and' profile
revealed that construction of the deeper channel section would require elevating
the channel banks above the surrounding grades.

Several trial-and-elTor iterations resulted in selection ofa maximum allowable total
channel depth of around six feet. This depth best meets all of the requirements
listed under 'Vertical Alignments" section, page'3. The corresponding flow depth
for this configuration is 4.5 feet. (NOTE: somewhat deeper channel seCtions would
be possible if the McDowell Road box culvert were removed.)

Figure 1~3, Appendix 1 illustrates the cross-section data for the seleetedearthen
channel.

B. Plain Rip-rap Lined Channel

, Table 1·4, Appendix I indicates that the most economical section occurs at a flow
depth of 6 feet. Note that shallow channels (up to 4 feet) with the maximum
allowable velocity of 9 fps were unstable, so the' maximum Froude number
governed, resulting in velocities significantly less than the maximum allowable.
Also note that "NA" in the "Drops" column of the economic analysis indicates that
the channel slope is steeper than the existing ground slope, effectively ruling out
those sections from a constructibility standpoint.

As with the earthen channel, profile plots yielded a "best fit" section with a total
depth of 6 feet, with a corresponding depth of flow of 4.5 feet.

9
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TABLEB
WHITE TANKS FLOOD RETENTION STRUCTURE #4 INLET CHANNEL JOB 9302

FCD PROJECT NO. 92-38 PRICESUM

UNIT PRICE SUMMARY
ITEM DESCRIPTION BASE UNIT UNIT ESTIMATING UNIT

NO. PRICE UNIT PRICE

1 EXCAVATION $3.00 CY $3.00 CY

2 PLAIN RIPRAP LINER $40.00 CY $2.22 SF

3 RENO MAT (GABION) LINER $90.00 CY $3.40 SF

4 GROUTED RIPRAP LINER $65.00 CY $2.40 SF

5 SOIL-CEMENT LINER (4:1) $30.00 CY $1.11 SF

6 SOIL-CEMENT LINER (2: 1) $30.00 CY $4.00 SF

7 SHOTCRETE LINER $150.00 CY $2.80 SF

8 CONCRETE LINER (RET.WALLS) $200.00 CY (CONC.) $18.00 LF (4' HIGH)

$0.35 LB (STEEL) $15.00 LF (12' HIGH)

9 DROP STRUCTURES

A. IN EARTH CHANNEL $400.00 LF $400.00 LF

B. IN RIPRAP CHANNEL $405.00 LF $405.00 LF

C. IN RENO MAT CHANNEL $215.00 LF $215.00 LF

D. IN GROUTED RIPRAP CHANNEL $330.00 LF $330.00 LF

E. IN SOIL-CEM (4:1) CHANNEL $475.00 LF $475.00 LF

F. IN SOIL-CEM (2:1) CHANNEL $450.00 LF $450.00 LF

G. IN SHOTCRETE CHANNEL $325.00 LF $325.00 LF

H. IN CONCRETE CHANNEL $270.00 LF $270.00 LF

10 FENCE AND GATES NA NA $10.00 LF

11 RIGHT-OF-WAY NA NA $13,500.00 ACRE

10
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Figure 1-5, Appendix I illustrates the cross-section data for the selected rip-rap
channel.

Reno Mattress (Gabion) Lined Channel

Table 1-5, Appendix I indicates that the most economical section occurs at a flow
depth of 8.5 feet.

As with the earthen channel, profile plots yielded a "best fit" section with a total
depth of 6 feet, with a corresponding depth of flow of 4.5 feet.

Figure 1-7, Appendix I illustrates the cross-section data for the selected Reno Mat
channel.

Grouted Rip-rap Channel

Table 1-6, Appendix I indicates that the most economical section occurs at a flow
depth of 6.5 feet.

As with the earthen channel, profile plots yielded a "best fit" section with a total
depth of6 feet, with a correspon.ding depth of flow of 4.5 feet.

Figure 1-9, Appendix I illustrates the cross-section data.for the selected grouted rip- .
rap channeL

Soil-cement Lined Channel (4:1 Side-slopes)

Table 1:·7, Appendix I indicates that the most economical section occurs at a flow
depth of 6 feet. Note, however, that in the flow depths ranging from 4.5 feet to 9
feet, total costs are roughly comparable, and removing the McDowell Road culvert
to allow a deeper section would not justify the cost of replacing the culvert.

As with the earthen channel, profile plots yielded a "best fit" section with a total
depth of 6 feet, with a correspondingdepth of flow of4.5 feet. '

Figure 1-11, Appendix I illustrates the cross-section data for the selected soil­
cement lined channel.

Soil-cement Lined Channel (2:1 Side-slopes)

Table 1-8, Appendix I indicates that the most economical section occurs at a flow
depth, of 4.5 feet.

As with the earthen channel, profile plots yielded a "best fit" section with a total
depth of 6 feet, with a corresponding depth of flow of 4.5 feet. In this case, the
most economical section is also the section that best fits the existing conditions. .

Figure 1-12, Appendix I illustrates the cross-section data for the selected soil­
cement lined channel.

11
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G. Shotcrete Lined Channel

Table 1-9, Appendix I indicates that the most economical section occurs at a flow
depth of6 feet. Note that with a depth of flow up to 1.5 feet, the maximum Froude
number governs over allowable velocity, and at depths of flow deeper than 6.5 feet,
supercritical channels tended to be unstable, and were therefore forced into the
sub-critical flow regime.

As with the earthenchannel, profile plots yielded a "best fit" section with a total
depth of 6 feet, with a corresponding depth of flow of 4 feet. The lower depth of
flow vs. the more-common 4.5 feet is due to higher' free-board required at
supercritical flows.

Note that the 'Jump" in channel widths on Figure 1-13, Appendix I corresponds to
the transition point from the more hydraulically-efficient supercritical sections to
subcritical sections.

Figure 1-14, Appendix I illustrates the cross-section data for the selected shotcrete
lined channel.

H. Concrete Lined Channel

Table I-10, Appendix I indicates that the most economical section occurs at a flow
depth of 3.5 feet.

Note that with a depth offlow up to 1.5 feet, the maximum Froude number governs
over allowable velocity, and at depths offlow deeper than 4 feet, channels tend to
be unstable, and are therefore forced into the sub-critical flow regime.

As with the earthen channel, profile plots yielded a "best fit" section with a total
depth of 6 feet, with a corresponding depth of flow of 4 feet. (The lower depth of
flow vs; the more-common 4.5 feet is due to higher free-board required at
supercritical flows.) However, since the most economical section results ata total
channel depth of 5 feet and a corresponding depth of flow of 3.5 feet, this is the
selected concrete-lined configuration.

Note that the 'Jump" in channel widths on Figure 1-15, Appendix I corresponds to
the transition point from the more hydraulically-efficient supercritical sections to
subcritical sections.

Figure 1-16, Appendix I illustrates the cross-section data for the selected concrete
lined channel.

COMPARISON OF ALTERNATIVES

A. Ranking by Least Cost

Table C, page 13 lists each of the selected channel configurations by liner type,
ranked in ascending order by total estimated cost. Channel base-widths and slopes
have been rounded to "constructible" numbers.

Comparative costs range from $2.29 million forthe Shotcrete liner to $3.96 million
for the vertical-wall Concrete liner.

12
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TABLEC,

FCD PROJECT NO. 92-38
r- WHITE TANKS FLOOD RETENTION STRUCTURE #4 INLET CHANNEL

CHANNEL
TYPE

Qn I n
(CFS)

CHANNEL CONFIGURATION SUMMARY
BASE r CHAN. NO.

Z 1 So WIDTH Dn Vn· FLOW ROUDE D OF

('I') I (FT) (FT) (FPS) REGIME,. NO. (FT) Drops

JOB 9302
ALLSUM

W.S. CHAN. ROW TOTAL

FB I tw Tw W COST
(Ff) (FT) (FT) (FT) $

SHOTCRETE. 1 2206 I 0.019 2 10.0079 28 I 4.06 I 15;03 I SUPER 1.45 1 6.06 3 I 2.00 I 44 52 I 88 I $2,288,000

:~l,Pt~*-~OOJjili!i!!~g~jil:!i~~~~g:~lj:~lml~:~ljqi~~*jliji~!mm~~mmm~~g:mmm~~~ml~l!:~~~:j!~!t!j!j!j!~~~i~mm!~i~~!1:jij!]~::I~!ji~H~!jl!j!1:1jJ~1!I:mlji~i!i~~!!1!1:~!i.~@::~j!1!~~~I~@::

RIPRAP I 2206 1 0.035 1 31°.0083 1 40 I 4.56 1 9.01 I SUB
1

0.83 1 6.02 1 21 1.46 I 67
1

76
1

119 I $2,811,000
I......

W
.SOIL-CEMENT I 2206 I 0.020 2 0.0025 45 4.54 8.98 SUB 0.80 5.89 20 1.45 63 69 105 $3,147,000

GRTED RIPRAP I 2206 0.025 3 0.0042 40 4.57 8.99 SUB 0.83 6.03 15 1.46 67 76 U8 $3,221,000

RENO MAT I 2206 0.029 2 0.0053 45 4.53 9.01 SUB 0.81 5.98 U 1.44 63 69 105 $3,475,000

CONCRETE I 2206 1 0.015 0 0.0053 42 3.50 15.00 SUPER 1.41 5.50 II 2.00 42 42 66 $3,564,000

EARTH I 2206 I 0.025 4 0.0004 145 4.50 3.01 SUB 0.26 5.66 26 1.16 181 190 238 $3,958,000



B. Discussion of Most-economical Channels

!:. Shotcrete-lined channel. The Shotcrete-lined channel ranked first on the
least-cost list. Channel slopes are comparatively steep (due to the high
allowable velocity of 15 fps) and are close to the existing ground slope,
resulting in very few drop structures. Channel fencing would most likely be
required in the future as the area develops increasing the cost of this
section.

The minimal channel section (and therefore minimal right-of-way) are a
result of the hydraulically-efficient supercritical flow regime. However,
because of the supercritical flow regime, and the relatively steep (2:1) side­
slopes, this section is undesirable from a safety, maintenance, and potential
failure standpoint. This is particularly true due to the number ofhorizontal
alignment transitions and culvert entrance/exit transitions, which are highly
undesirable in supercritical flow. Given these concerns, a supercritical
channel section is not recommended.

Forcing the shotcrete channel sections into the less-efficient subcritical flow .
regime results in a 6 foot deep channel cost of around $3.2 million,
eliminating this section's cost advantage.

2. Soil-eement lined channel. The Soil-cement Channel with 4:1 side-slopes
ranks second on the least-cost list (Table C). According to the geotechnical
report, the relatively low-plasticity sandy nature of the existing soils makes
them suitable for soil-cement mixtures. A trial mix d~sign conducted by
Speedie and Associates resulted in a required cement content of 11%, for a
7-day compression strength of 750 psi.

Channel slope is fairly flat, resulting in three-foot drop structures spaced at
approximately 500 foot interVals. The relatively high design velocity of8.85
fps means that at lower flows, channel velocities should not result in
sediment deposition problems. (Flow of 30 cfs results in velocity of 2 fps.)

Total channel right-of-way at 132 feet is at the high end of the general
range (excludingthe earthen cham:!-el) of66 feet to 132 feet. However, from
a safety perspective, the flat side-slopes are an advantage considering the
somewhat remote location.

b Plain Rip-rap lined channel. The rip-rap lined channel ranked third on the
least-cost list (Table C). Channel slopes are comparatively steep (due to the
high "roughness" factor of rip-rap) and are close to the existing ground
slope, resulting in the fewest number of drop structures of all the
alternatives studied. As with the soil-cement channel, velocities at low

. flows will be high enough to reduce sedimentation problems.

Channel right-of-way at 119 feet is in the mid-range of the general range of
widths. The 3:1 side-slopes represent an improvement in safety when
compared to the 2:1 slopes of the shotcrete channel but still could require
fencing in the future due to increasing urbanization.

14



I
I
:1
.1
!·I
:....•..,.!:: '

I
"1
I

f'·I·."····
I·:
i'
i

I
I
il
,I

I
I
I
I,
I

VI.

VII.

The Flood Control District requirement that all rip-rap lined channels in
urban areas with D50 sizes less than one foot be "plated'~ with earth to
reduce vandalism could also represent a significant future capital and
maintenance cost.

RECOMMENDATION OF CHANNEL TYPE

Due to the least expected initial cost (for subcritical sections) good hydraulic
performance, reasonable channel width, and superior safety characteristics, the
Soil-Cement lined channel with 4:1 side-slopes is recommended.

CHANNEL DESIGN DISCUSSION

A. Transition to WTFRS #4 ..

. The maximum water surface· elevation in the' retention structure to be used for
channel design (as provided by the Flood Control District) is below the invert
elevation of the improved channel, therefore impounded water. in the retention
structure will not backwater the improved channeL

The improved channel outlet transition was shifted to the west of the existing
channel inlet point to maintain an approximately 165 feet clearance from the
existing emergency spillway, located at the northeast corner of the retention
structure (see plans in overleaf).

The existing channel at the northeast comer of the WTFRS #4 is fairly wide and
poorly defined. It does not appear that the water surface in this channel will

'provide adequate "tailwater" control in the new channel. Some form of grade
control is therefore recommended at the beginning of the improved channeL

Positive grade control through use of a drop structure at the south end of the
. i:Qlproved channel w9uld require elevating the banks significaritly above existing
bank grades. In order to avoid this, grade control through an elevated counterweir
is proposed. The counterweir height (designed as a broad-crested weir) and width
establishes a weir critical depth close to the normal depth ofthe upstream channeL
A widened channel section (from the standard 36 foot base to a 90 foot base) is
recommended to reduce flow velocities at the outlet of the improved channeL

HEC-2 analysis of the transition section using a soil-cement liner indicated that as
the flow entered the transitiontlare, it accelerated through critical depth prior to .
encountering the backwater curve from the counterweir. In order to avoid the
resultant excessive velocities, a channel lining of rip-rap from the beginning of the
flare to the channel outlet is proposed. The higher n factor of rip-rap, along with
a somewhat flatter channel slope, reduces flow velocities to an acceptable .leveL

15
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C.

D.

Horizontal Channel Transitions

Transitions into and out of existing structures at 1-10 and McDowell Road are
based on channel deflection angles not exceeding thirty degrees, with maximum
taper rates of 5:1. Minimum circular curves areas required by the Flood Control
District Hydraulics manual.

Reach 3 Channel Configuration and Location

Construction of the new channel at Reach 3 (1-10 north ramp to McDowell Road
culvert) outside of the future 70 foot roadway right of way was evaluated, however,
it was determined that the length of horizontal channel transitions from the
desired alignment to the box culvert structures was so long and the reach so short
that very little channel would be constructed in the "ultimate" location. It is
therefore recommended that the new channel be constructed to align with the

.existing structures in this reach, recognizing that this will be an "interim" facility
requiring replacement in the future when Jackrabbit Trail is widened to its
ultimate width.

Since both the McDowell Road box culvert at the north end and the 1-10 ramp box
culvert at the south end of this reach are both approximately 50 feet wide, a 50 foot
base channel widt:p. is recommended. Additionally, due to the proximity of the
channel to Jackrabbit Trail, a 2:1 sideslope will be required on the west bank. The
2:1 sideslope will require additional guardrail connecting the existing guardrail
from the 1-10 culvert to the McDowell Road Culvert.

Appendix IV page IV';2ln.c~udes hydraulic calculations for this modified section.

Side Inlets

Major existing washes generally invert into the new channel at or above the design
bank elevation. These washes will be allowed to flow into the new channel along
the 4:1 slope. Each ofthe side-inlets will require construction of a dedicated apron,
extending from the top of bank liner to the right-of-way.

Side inlets were sized to accommodate run-off volumes calculated as follows:

1. Using contour maps, the approximate existing wash slope, sideslope,
and maximum flow depth was estimated. Analysis of the wash
contours yielded an estimated maximum flow depth ofapproximately
1 foot. Using this channel information, the estimated "bank-to-bank"
channel capacity was calculated (see Appendix IV, pages IV-5
through IV-14).

2. As a comparative check, approximate run-off volumes were also
calculated by drainage area using the Rational Method. These
estimated volumes are shown in Appendix IV pages IV-5 through IV­
14.

16
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F.

G.

H.

3. . The smaller of the two estimated flows was used to size the apron
required for side-inlets. To simplify construction, two l:l.pron sizes
were calculated, one to carry flows up to 75 cfs and one to carry
flows up to 120 cfs. (See Appendix N page N-4). The resultant
aprons are 8 feet wide by 1 foot deep, and 16 feet wide by 1 foot deep
respectively.

Sheet flow from the west will be collected in a shallow interceptor swale at the
west bank and dropped into the new channel at the existing wash locations, if
available, or at an &PprQximate D.1aximum spacing of 500 feet.

Drop Structure Locations

If possible, drop structures were located above major side inlets to reduce the
potential disruption to weir flow. Drop structure locations were adjusted to allow
drops downstream of future roadway crossings, to minimize future bridge depths
and therefore construction costs.

Channel Access

In conformance with Flood Control District requirements, 14 foot wide access
ramps were provided between each drop structure for ease of maintenance. Ramp
slopes were set at approximately 8%.

Access ramps were placed close to each drop structure to take advantage of the
narrower channel at the drop locations. Note that addition of access rampS to the
soil-cement channel resulted in an increase of right-of-way required from the 132
feet identified in the hydraulic model to an actual width of 138 feet. ,

Proposed Channel HEC-2 Water Surface Profiles

The HEC-2 "channel improvement" option was used to incise the new channel into
the existing ground cross-sections. In several locations, existing bank elevations
were artificially raised to allow the "channel improvement" option to cut in a
simulated embankment condition.

The "Proposed Channel" HEC-2 model was used to refine channel transitions,
evaluate hydraulic conditions at the existing structures, and to define the channel
water surface profile and energy grade line.

The HEC-2 input and output (selected summary tables) is included in Appendix'
VII.

Proposed Channel Plan and Profile

The overleaf pocket contains 100-scale plan and profile sheets of the proposed
improvements along with side-inlet and access ramp details.

17
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APPENDIX I - CHANNEL HYDRAULIC AND ECONOMIC CALCULATIONS
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----------------
MIN. FLOW SSD ROO< ALLOW. fJED-TO ALLOW. GIVEN BOUNDARY

D50 VELOCITY DENSITY Z BED SHEAR BANK k BANK SHEAR CHANNEL SHEAR
IFTJ (FPSJ' (PCFJ IPSF} (PSF) DEPTH (FT} IPSFJ

-------------------------------'--------------------
0.11 4.79 150 3 0.385 0.87 0.34 1.00 0.32
0.15 5.82 150 3 0.526 0.87 0.46 1.50 0.46
0.20 6.65 150 3 0.701 0.87 0.61 2.00 0.60
0.23 7.32 150 3 0.806 0.87 0.70 2.50 0.70
0.26 7.86 150 3 0.911 0.87 0.79 3.00 0.79
0.28 8.29 150 3 0.981 0.87 0.85 3.50 0.85
0.29 8.63 150 .3 1.016 0.87 0.88 4.00 O.BB
0.30 8.86 150 3 1.051 0.87 0.91 4.50 0.90
0.29 B.99 150 3 1.016 0.87 O.BB 5.00 0.88
0.2B 8.99 150 3 0.981 0.87 0.85 5.50 0.84
0.26 8.99 150 .3 0.911 0.87 0.79 6.00 0.79
0.25 9.00 150 3 0.876 0.87 0.76 6.50 0.76
0.24 8.99 150 .3 0.841 0.87 0.73 7.00 0.73
0.23 8.99 150 3 0.806 0.87 0.70 7.50 0.70
0.20 8.62 150 3 0.701 0.87 0.61 8.00 0.60
0.14 7.63 ISO 3 0.491 0.B7 0.43 8. SO 0.42 t"

0.10 6.81 150 3 0.350 0.87 0.30 9.00 0.29 i

=====:;========--=======================~==================--================================

MANNING'S n VALUE FOR RIPRAP
====------- -===--:::==========--===--:::=============--====

1 z::_ T...... J1"':"

JOB 9302
RIPRAP CRITERIA

MIN. LINER
Dmax THICKNESS
1FT} IFTJ

RIPRAP SIZE RANGE
Drsin D50
1FT) 1FT)

ITERATE D50 UNTIL BOUNDARY SHEAR { BANI< SHEAR

GROUTED RIPRAP

reo Tf

TABLE I-I

PUHN RIPRAP

D50 n

KLS WHITE TANKS FLOOD RETENTION STRUCTURE #4 INLET CHANNEL
FCD PROJECT NO. 92-38
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JOB 9302

Comments

Fixed value

TABLE 1-2

Description

Design discharge, cfs

A. HYDRAULIC MODEL

HYDRAULIC/ECONOMIC MODEL DEFINITION OF SYMBOLS

Q

- --- - - - - - - - -- - - - -- - - - - - - - - - - - -- -"- - -'- - - - - - - - -- - - - - - - -- - - - - - - - - - - - - - - - - - -
symbols

=======================================================================

--------------------------_._------------~------------ ------------------

=======================================================================
KLS WHITE TANKS FLOOD RETENTION STRUCTURE #4 INLET CHANNEL

FCD PROJECT NO. 92-38

I
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DIBBLE & ASSOCIATES CONSULTING ENGINEERS

Manning's roughnes coefficien~ Fixed value
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Dn plus fzeeboard

Calculated from section,
properties

Calculated from hydraulic
properties

Calculated from hydraulic
properties

Calculated from hydraulic
properties

Input, trial and error iteration
to match hydraulic formula (not
shown)

~atches value of d

Calculated from hydraulic
properties

Calculated based on .uniform flow
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Input, iterate with slope to
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TABLE 1-3

CHANSUI'l1

27-Jul-93·

JOB 9302
CHANNEL HYDRAULICS @ GIVEN g

CHANNEL CONFIGURATIONS WITH EARTH LINER AND V=3 FPS

KLS WHITE TANKS FLOOD RETENTION STRUCTURE 14 INLET CHANNEL
FCD PROJECT NO. 92-38

W.S. CHAN. CHAN.
CHANNEL Q n Z So b TRIAL Qn Yn Dn FROUOE FLOW Dc Yc Sc FB t'J D Tv LOW

TYPE (CFS) (FTl ('I') (FT) d (FT> (CFS) (FPS) (FT> NO. REGIME (Fil (FPSl (' I') (FT) (FT) (FT) (FT) FLOW
---------~-------------------------------------------- ------------------------------------------------------------------

EARTH 2206 0.025 4 0.00260 727 1.0 2207 3.02 1. 00 0.53 SUBCRIT 0.56 4.6 0.0105 1.00 735 2.00 743 YES
. EARTH 2206 0.025 4 0.00152 482 1.5 2204 3.01 1.50 0.44 SUBCRIT 0.86 5.3 0.00% 1.00 494 2.50 502 YES

EARTH 2206 0.025 4 0.00104 360 2.0 2206 3.00 2.00 0.38 SUBCR IT 1.05 5.8 0.0090 1.00 376 3.00 384 YES
EARTH 22060.025 4 0.00078 285 2.5 2203 2.99 2.50 0.34 SUBCR IT 1.22 6.2 0.0086 LOO 305 3.50 313 YES
EARTH 2206 0.025 4 0.00064 231 3.0 2204 3.02 3.00 0.32 SUBCR IT 1.40 6.6 0.0082 1. 00 255 4.00. 263 YES
EARTH· 2206 0.025 4 0.00052 197 3.5 2205 2.99 3.50 0.29 SUBCRIT 1.56 7.0 0.0080 1.00 225 4.50 233 YES
EARTH 2206 0.025· 40.00045 .168 4.0 2205 3.00 4.00 0.28 SUBCRIT 1.72 7.3 0.0077 1.03 200 5.03 208 YES

. EARTH 2206 0.025 . 4 0.00040 145 4.5 2207 3.01 4.50 0.26 SUBeR IT 1. 90 7.6 0.0075 1.16 181 5.66 190 YES ~
EARTH 2206 0.025 4 0.00036 127 5.0 2215 3.01 5.00 0.25·SUBCRIT 2.07 7.9 0.0073 1.29 157 6.29 177 YES
EARTH 22060.025 4 0.00032 113 5.5 2212 2.98 5.50 0.24 SUBCRIT 2.22 8.2 0.0072 1.41 157 6.91 168 YES
EARTH 2206·0.025 4 0.00030 99 6.0 2213' 3.00 6.00 0.24 SUBCRIT 2.41 8.5 0.0071 1.53 147 7.53 159 YES
EARTH 2206 0.025 4 0.00028 87 6.5 2199 2.99 6.50 0.23 SUBCRIT 2.60 8.7 0.0069 1.66 139 8.16 152 YES
EARTH 2206 0.025 4 0.00026 78 7.0 2207 2.97 7.00 0.22 SUBCRIT 2.78 8.9 0.0068 1.78 134 8.78 148 YES
EARTH 2206 0.025 4 0.00025 69 7.5 2220 2.99 7.50 0.22 SUBCRIT 2.99 9.2 0.0067 1.91 129 9.41 144 YES
EART-H 2206 0.025 4 0.00024 60 B.O 2199 2.99 8.00 0.22 SUBCRlT "3.22 9.4 0.0065 2.03 124 10.03 140 YES
EARTH 22060.025 4 0.00023 53 8.5 2203 2.98 9.50 0.21 SUBCRIT 3.44 9.6 0.0065 2.16 121 10.66 138 YES
EARTH 2206 0.025 4 0.00023 45 9.0 2198 3.01 9.00 0.21SUBCRIT 3.73 9.8 0.0065 2.29 117 11.29 135 YES

==:=============:====================~================================~===================================== ===========

ROW @ 13,500 $/ACRE DROPS @ 400 S/Lf'
EXC. @ 3.00 $/CY FENCE @ 0.00 $/LF

3 = DROP HEIGHT (FT) LINER @ 0.00 $/Sf'
0.009 =Sog 9200 = Lt 0.0 = LINER t eFT)

--------------~--------------------------------------- -----------------------------------------------------------------

ROW TOTAL
CHANNEL DaH 1/ COST EXC. COST LINER COST DROPS COST· FENCE COST COST

Dn (rn eFT) (ACRES) $ (CY) . $ (SF) S (EA) $ (LF> $ $
-------------------~-------~--~--~-~-----------~-----------------------------------------------------------------------

1.00 3.50 791 167.06 2,255,331 8B3,711 2,551,133 6,953,92B 0 19.6 5,833,045 IB,400 o10,739,509
1.50 4.00 550 116.16 1,568,182 678,756 2,036,267 4,737,861 0 22.'3 4,606,084 18,400 0 8,210,533
2.00 .4.50 432 91.24 1,231,735 . 579,600 l,73B,800 3,553,393 0 24.4 3,749,,478 18,400 0 5,720,014
2.50 5.00 351 76.24 1,029,298 519,530 l,55B,.889 3,001,326· 0 25.2 3,155,042 18,400 0 5,744,228
3.00 5.50 311 65.68 886,736 474,141 1,422,422 2,542,458 0 25.6 2,697,047 18,400 0 5,006,205
3.50 6.00 281 59.35 801,198 451,822 1,355,467 2,267,591 0 26.0 2,423,697 18,400 0 4,580,362
4.00 6.53 256 54.13 730,712 432,287 1,296,862 2,041,366 0 26.2 2,184,427 18,400 0 4,212,001
4.50 7.16 238 50.33 679,397 423,641 1,270,923 1,877 ,206 0 26.4 2,007,341 18,400 0 3,957,651 -=-
5.00 7.79 225 47.58 542,333 419,510 1,258,530 1,759,030 0 26.5 1,87B,907 18,400 0 3,779,770
5.50 8.41 216 45.68 616,653 420,182 1,260,545 1,677,5B4 0 26.6 1,791,708 18,400 0 3,668,907 '
6.00 9.03 207 43.78 591,003 416,035 l,24B,106 1,596,234 0 26.7 1,699,82B 18,400 0 3,538,937
6.50 9.56 200 42.30 571,042 413,540 1,240,621 1,533,243 0 26.7 1,628,852 18,400 0 3,440,515
7.00 10.2B 195 41.45 559,626 417,493 1,252,478 l,497,B23 0 26.S 1,589,663 18,400 0 3,401,757
7.50 10.n 1'32 40.61 549,230 418,721 1,256,164 1,462,466 0 26.81,548,580 18,400 0 3,352,974
8.00 11.53 IBB 39.76 536,823 417,159 . 1,251,476 1,427,077 ° '26.9 1,507,352 18,400 ° 3,295,561
8.50 12.16 185 39.34 531,116 421,108 1,253,324 1,410,079 0 25.9 1,487,551 18,400 o 3,281,991
9.00 12.79 183 38.71 522,581 418,835 1,256,506 1,383,957 0 26.9 1,455,348 18,400 0 3,234,435

'DIBBLE &ASSOCIATES CONSULTING ENGINEERS
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=========================================================================================:=================================

==========================================================,==========================================;======================

TABLE 1-4

W.S. CHAN. CHAN.
CHANNEL Q n Z So b TRIAL Qn Vn Dn FROUDE FLOW Dc Vc Sc FB tw D Tv LOW

TYPE (CFS) (FTl (II') (FT) d (FT)(CFS) (FPSl (FT) NO. REGIME (FT) (FPS) (' I') (FT) (FTl (FTl (FT) FLOW

27-Jul-93

CHANSUM5

T-'3

JOB 9302
CHANNEL HYDRAULICS @ GIVEN Q

WHITE TANKS FLOOD RETENTION STRUCTURE 14 INLET CHANNEL

CHANNEL CONFIGURATIONS WITH PLAIN RIPRAP LINER, Vaax = 9 FPS, F&ax = 0.85 (Subcritical)

KLS
FCD PROJECT NO. 92-3B

RIPRAP 2206 0.035 3 0.01260 462.00 1.0 2206 4.74 1.00 O. B4 SUBCR IT 0.89 5.3 0.0187 1.00 468 2.00 474 YES
RIPRAP 2206 0.035 3 0.01130 247.50 1. 5, 2206 5.84 1.50 0.85 SUBCRIT 1.35 6.5 0.0161 1.00 257 2.50 263 YES
RIPRAP 2206 0.035 3 0.01040 158.80 2:0' 2206 6.69 2.00 0.B5 SUBCRIT I.BO 7.5 0.0148 1. 00 171 3.00 177 YES
RIPRAP 2206 0.035 3 0.00970 112.30 2.5 2206 7.37 2.50 0.85 SUBCRIT 2.24 8.3 0.0141 1.00 127 3.50 133 YES
RIPRAP 2206 0.035 3 0.00930 B3.45 3.0 2206 7.95 3.00 0.85 SUBCRIT 2.70 8.9 0.0133 1. 00 101 4.00 107 YES
RIPRAP 2206 0.035 3 0.00900 64.24 3.5 2206 8.43 3.50 o.85 SUBCR IT 3.16 9.5 0.0128 1.15 85 4.65 92 YES
RIPRAP 2206 0.035 3 0.00880 50.50 4.0 2206 8.82 4.00 0.85 SUBCRIT 3.61 10.0 0.0126 1. 30 75 5.30 82 YES
RIPRAP 2206 0.035 3 0.00837 40.93 4.5 2206 9.004.50 0.84 SUBCRIT 4.04 10.3 0.0123 1.44 68 5.94 77 NO -<;-

RIPRAP 2205 0.035 3 0.00770 34.17 5.0 2206 8.97 5.00 0.81.SUBCRIT 4.41 10.6 0.0122 1. 56 64 6.56 74 NO
RIPRAP 2206 0.035 3 0.00730 28.12 5.5 2206 8.99 5.50 0.79 SUBCRIT 4.82 10.7 0.0121 1.69 61 7.19 71 NO
RIPRAP 22060.035 3 0.00700 22.86 6;0 2206 9.00 6.00 O. 78 SUBCR IT 5.23 10.9 0.0120 1.81 59 7.81 70 NO
RIPRAP 2206 0.035 3 0.00675 18.27 6.5 2206 8.99 6.50 0.76 SUBCRIT 5.6511.1 0.0120 1.94 57 8.44 6'3 NO
RIPRAP i206 0.035 3 0.00660 14.06 7.0 2206 8.99 7.00 0.76 SUBCRIT 6.10 11.2 0'.0119 2.06 56 9.06 68 NO·
RIPRAP 2206 0.035 3 0.00650 10.22 7.5 2206 8.99 7.50 0.75 SUBCRIT 6.55 11. 3 0.0119 2.19 55 9.69 68 NO
RIPRAP 2206 0.035 3 0.00645 6.66 8.0 2206 8.99 8.00 0.75 SUBCRIT 7.02 11.3 0.0120 2.31 55 10.31 69 NO
RIPRAP 2206 0.035 3 0.00640 3.40 8.5 2206 8.98 8.50 0.74 SUBCRIT 7.49 11. 4 0.0121 2.44 54 10.94 69 NO
RIPRAP 2206 0.035 3 0.00640 0.31 9.0 2206 8.97 9.00 0.74 SUBCRIT 7.99 11.4 0.0120 2.56 54 11. 56 70 NO

======================================================= ========~=====~======================================= ==============

ROil @ 13,500 S/ACRE DROPS! 405 S/LF
EXC. @ 3.00 S/CY FENCE @ 0.00 $ILF

3 = DROP HEIGHT (FT) LINER @ 2.22 S/SF
0.009 =Sog 9200 = Lt 1.5 = LINER t (FT) CHANSUM5

------------------------------------------.--------------------------------------------------------------------------------
ROW TOTAL

CHANNEL Dan II COST EXC. COST LINER COST DROPS COST FEHCE COST COST
Dn (FT) CFn (ACRES) $ (CY) $ (SF> $ (EM $ (IF> S $

---------------------------------------------------------------------------------------------------------------------------
1.00 3.50 516. 108.9B 1,471,240 810,947 2,432,B42 4,454,051 9,887,993. NA 0 18,400 0 13,792,074
1. 50 4.00 305 64.31 868,202 493,119 1,479,3572,509,744 5,571,631 NA 0 18,400 ° 7,919,1'31
2.00 4.50 219 46.21 623,851 359,904 1,079,713 1,722,797 3,824,608 NA 0 18,400 0 5,528,172
2.50 5.00 - 175 37.02 499,822 290,442 871,326 1,324,090 2,939,479 NA 0 18,400 0 4,310,627
3.00 5.50 149 31.56 426,118 ·247,745 743,235 1,087,762 2,414,833 NA 0 18,400 0 3,584,185
3.50 6.15 134 28.33 382,482 226,031 678,094 948,907 2,106,573 NA 0 18,400 0 3,167,149
4.00 6.80 124 26.26 354,449 212,150 636,451 860,400 1,910,087 0.6 20,447 18,400 0 2,921,434
4.50 7.44 119 25.04 338,068 205,309 615,926 809,447 1,796,972 1.9 59,912 18,400 0 2,810,878 -E---"

5.00 8.06 116 24.40 329,445 203,846 611,539 . 783,485 1,739,336 4.0 118,745 18,400 0 2,799,065 )
5.50 8.6'3 113 23.92 322,910 202,883 608,649 764,266 1,696,670 5.2 150,442 18,400 0 2,778,671
6.00 9.31 112 23.60 318,614 203,030 609,090 752,274 1,670,049 6.1 173,249 18,400 0 2,771,003
6.50 9.94 111 23.42 316,204 204,302 612,907 746,361 1,656,922 6.9 192,543 18,400 0 2,178,576
7.00 10.56 110 23.33 314,897 206,014 618,042 744,010 1,651,702 7.4 204,012 18,400 0 2,788,654
7.50 11.1'3 110 23.31 314,642 208,325 624,976 745,052 1,654,016 7.7 212,235 18,400 0 2,805,868
8.00 11. 81 111 23.35 315,188 211,076 633,229 748,682 1,662,074 7.8 217,086 18,400 0, 2,B2},576
8.50 12.44 111 23.45 316,566 214,4'H 643,481 754,992 1,676,083 8.0 222,904 18,400 0 2,859,034
9.00 13.06 112 23.59 318,443 218,188 654,565 762,914 1,693,668 8.0 225,030 18,400 0 2,891,706
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CHANSUM

JOB 9302
CHANNEL HYDRAULICS @ GIVEN Q

WHITE TANKS FLOOD RETENTION STRUCTURE 14 INLET CHANNEL

CHANNEL CONFIGURATIONS WITH RENO MAT LINER, Vlax = 9 FPS, Flax = 0.B5 (Suberitieal)

TABLE 1-5

W. S. CHAN. CHAN.
CHANNEL Q n Z So . b TRIAL Qn Vn Dn FROUDE flOW Dc I/e Sc FB tli D Tv LOW

TYPE (CFS) (FTl (' I') (F'T) d(F'T)(CFS) (FPS) (FT) NO. REGIME (FT> (FPS) {' I') (FD (FTl (FT> (FT) FLOW

1. 00 3.50 503 106.13 1,432,748 716,715 2,150,145 4,362,203 14,831,489 0.6 61,516 18,400 0 18,475,898
1. 50 4.00 294 62.14 838,835 439,858 1,319,575 2,448,015 8,323,250 3.8 212,800 18,400 0 10,694,459
2.00 4.50 .20B 43.96 593,400 320,734 962,202 1,658,250 5,638,051 5.8 215,620 IB,400 0 7,409,274
2.50 5.00 163 34.46 465,180 255,985 767,955 1,246,698 4,238,774 7.1 192,819 18,400 0 5,664,728
3.00 5.50 137 28.98 391,217 217,787 653,360 1,010,226 3,434,767 8.1 176,B36 . 18,400 0 4,656,IBO
3.50 6.16 121 25.54 344,853 1'37,066 5n,197 863,490 2,935,866 8.7 159,626 18,400 0 4,031,542
4.00 6.81 110 23.34 315,032 183,778 551,333 770,105 2,618,356 9.4 150,287 18,400 ° 3,635,009
4.50 7.44 105 22.24 300,274 180,040 540,11'3 725,194 2,465,660 11. 3 169,093 18,400 0 3,475,145 -e---,

5.00 8.07 101 21.36 288,3B8 176,739 530,21B 689,567 2,344,529 12.6 176,103 18,400 0 3,339,237
5.50 8.69 98 20.79 280,705 175,913 527,740 667,476 2,269,419 13.8 IB5,289 18,400 0 3,263,153
6.00 9.31 96 20.29 273,972 174,64B 523,943 64B,475 2,204,B14 14.5 IB6, '399 18,400 0 3,189,72B
6.50 9.94 94 19.94 26'3,164 174,344 523,032 635,680 2,161,310 15.0 188,682 18,400 ° 3,142,188
7.00 10.56 93 19.73 266,302 175,445 526,334 629,145 2,139,0~2 15.6 193,OOB 18,400 0 3,124,736
7.50 11. 19 '33 1'3054 263,799 176,143 528,428 623,788 2,120,881 15.9 193,784 18,400 ° 3,106,8n
B.OO I1.Bl 92 19.44 262,416 177,636. 532,907 622,033 2,114,911 16.3 195,815 18,400 b 3,106,049
8.50 12.44 92 19.34 261,061 118,45'3 535,378 620,391 2,109,330 16.3 194,154 18,400 ~O 3,099,923
9.00 13.06 92 19.35 261,269 181,143 543,429 623,761 2,120,787 16.6 198,07B 18,400 0 3,123,563

KLS
FCD PROJECT NO. 92-38

RENO KAT 2206 0.029 2 0.00880 458.50 1.0 2206 4.79 1.00 ,0.85 SUBCRIT 0.89 5.4 0.0130 1.00 463 2.00 467 YES
RENO KAT 2206 0.029 2 0.00775 248.20 1.5 2206 S. B5 1.50 0.85 SUBCRIT 1.34 6.6 0.0113 1.00 254 2.50 258 YES
RENO HAT 2206 0.029 2 0.00710 160.12 2.0 2206 6.72 2.00 O. 85 SUBCR IT 1. 79 7.5 0.0103 '1.00 168 3.00 172 YES
RENO MAT 2206 0.02'3 20.00670 113.15 2.5 2206 7.47 2.50 0.85 SUBCR IT 2.25 8.3 0.0096 1.00 123 3.50 127 YES
RENO HAT 2206 0.029 2 0.00635 85.20 3.0 2206 8.06 3.00 0.85 SUBCRIT 2.69 9.1 0.0092 1.00 97 4.00 101 YES·
RENO HAT 2206 0.029 2 0.00615 66.30 3.5 2206 8.60 3.50 0.85 SUBCRIT 3.15 9.6 0.0088 1.16 80 4.66 BS YES
RENO MAT 2206 0.029 2 0.00594 53.23 4.0 2206 9.01 4.00 0.84 SUBCRIT 3.59 10.2 0.0086 1. 31 69 5.31 74 YES
RENO KAT 2206 0.02'3 2 0.00530 45.56 4.5 2206 8.98 4.50 0.81 SUBCRIT 3.93 10.5 0.0085 1.44 .64 5.94 69 NO ....
RENO MAT 2206 0.029 2 0.00490 38.88 5.0 2206 9.02 5.00 0.78 SUBCRIT 4.30 10.8 0.0083 1. 57 59 6.57 65 NO
RENO MAT 2206 0.029 2 0.00450 33.70 5.5 2206 8.97 5.50 O. 75 SUBeR IT 4.63 11.1 0.0083 1.69 56 7.19 62 NO
RENO HAT 2206 0.029 2 0.00428 28.83 6.0 2206 9.00.6.00 0.74 SUBCRIT 5.01 11.3 0.0083 1. 81 53 7.81 60 NO
RENO MAT 2206 0.029 2 0.00410 24.64 6.5 2206 9.02 6.50 0.72 SUBCRIT 5.40 11.5 0.0082 1.'H 51 8.44 58 NO
RENO MAT 2206 0.029 2 0.00390 21.15 7.0 2206 8.97 7.00 0.71 SUBCRIT 5.76 11.7 0..0082 2.06 49 '3.06 57 NO
RENO MAT 2206 0.02'3 2 0.00380 17.77 7.5 2206 8.98 7.50 0.70 SUBCRIT 6.17 11.9 0.0082 2.19 48 9.69 57 NO
RENO HAT 2206 0.029 2 0.00370 14.79 B.O 2206 8.96 8.00 0.69 SUBCRIT 6;58 12.0 0'.0082 2.31 47 10.31 56 NO
RENO HAT 2206 O. 02~ 2 0.00370 11.80 B.5 2206 9.01 8.50 O.6~ SUBCRIT 7.04 12.1 0.0082 2.44 46 10.94 56 NO
RENO KAT 2206 0.029 2 0.00360 9.39 9.0 2206 B.95 9.00 0.68 SUBCRIT 7.45 12.2 0.0083 2.56 45 11. 56 ·56 NO

.:=======~============================================ ======================================================================

ROW @ 13,500 $/ACRE DROPS @ 215 $/LF
EXC. @ 3.00 $/CY FENCE @ 0.00 $/LF

3 = DROP HEIGHT (FT) LINER @ 3.40 $/SF
0.009 =Sog 9200 = Lt 1.0 = LINER t (FT) CHANSUM4

------------------------------------------------------ -------------------------------~---------------------- ---------------

ROW TOTAL
CHANNEL Dave W COST EXC. COST LINER COST DROPS COST FENCE COST COST

Dn (FT) (fT) (ACRES) $ (ey) $ (SF) $ (EA) $ (LF> $ $
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===========================================================================================================================
TABLE 1-7

W.S. CHAN. CHAN.
CHANNEL Q n Z So b TRIAL Qti Vn Dn FROUDE FLOII Dc Vc Sc fB tv 0 Tv LOll

TYPE . (ers) (FT) (' I') (Fn d(FT)(CFS) (FPS)(fT) NO. REGIME (FT) (FPS) (' I') (F"T) (FT) (Fn (FTl FLOII

27-Jul-'33

CHANSUH3

I-IS

JOB 9302
CHANNEL HYDRAULICS @ GIVEN G

WHITE TANKS fLOOD RETENTION STRUCTURE 14 INLET CHANNEL

CHANNEL CONFIGURATIONS WITH SOIL-CEMENT LINER, V.ax = 9 FPS, Fmax =0.85 (Subcriticall

KLS
rCD PROJECT NO. 92-3B

---------------------------------------------------------------------------------------------------------------------------
1.00 3.50 520 109.78 1,482,074 725,424 2,176,272 4,458,888 4,949,366 14.7 3,285,080 18; 400 ° 11,892,793
1. 50 4.00 314 66.34 895,574 452,328 1,356, '385 2,567,581 2,850,014 16.2 2,050,505 18,400 ° 7,153,078
2.00 4.50 ·230 48.53 655,215 335,'373 1,007,919 1,793,153 1,990,400 17.2 1,483,003 18,400 ° 5,136,537
2.50 5.00 187 39.40 531,8'39 274,137 822,410 1,396,386 1,54'3,988 17.8 1,170,563 18,400 ° 4,074,859
3.00 5.50 162 34.14 460,903 237,523 712,570 1,168,438 1,296,967 18.2 983,368 18,400 ° 3,453,807
3.50 6.14 147 31.11 420,006 219,945 65'3,835 1,037,918 1,152,100 18.5 873,724 18,400 0 3,105,665
4.00 6.79 138 29.25 394,876 209,729 ·629,186 958,305 1,063,719 18.8 806,724 18,400 0 2,894,504
4.50 7.43 133 28.06 378,812 203,584 610,751 907,925 1,007,797 18.'3 762,678 18,400 0 2,760,037 -e- '-
5.00 8.06 130 27.38 369,566 201,168 603,503 879,529 976,278 19.1 741,855 l8,400 0 2,691,201
5.50 8.69 128 27.08 365,527 202,205 606,615 867,913 963,383 19.5 744,167 18,400 ° 2,67'3,693
6.00 9.31 127 26.92 363,451 204,003 612,008 862,631 957,521 19.8 746,673 18,400 0 2,679.654
6.50 9.94 127 26.90 363,121 206,701 620,104 862,978 957,906 20.0 752,519 18,400 -° 2,693,651
7.00 10.56 128 26.95 363,825 209,723 629,169 866,670 962,003 20.0 757,182 18,400 0 2,712,180
7.50 11.19 128 27.09 365,710 213,501 640,502 874,167 970,326 20.1 764,63'3 18,400 0 2,741,176
8.00 11.81 130 27.56 372,083 223,367 670,100 896,145 994,721 20.3 794,344 18,400 0 2,831,247
8.50 12 •.44 136 28.62 386,357 245,809 737,427 943,620 1,047,419 20.8 865,492 18,400 ":':0 3,036,695
9.00 13.06 141 29.68 400,621 269,301 807,903 . 991,061 1,100,078 21.3 936,532 18,400 0 3,245,135

SOIL-CEMENT·22060.020 4 0.00422 455.80 1.0 2206 4.80 1. 00 0.85 SUBCRIT 0.90 5.4 0.0061 1.00 464 2.00 472 YES
SOIL-CEMENT 2206 0.020 4 0.00371 246.10,1.5 2206 5.83 1.50 0.85 SUBCRIT 1. 35 6.5 0.0053 1. 00 258 2.50 266 ·YES
SOIL-CEMENT 2206 0.020 4 0.00340 157.80 2.0 2206 6.£5 2•. 00 0.85 SUBCRIT 1. 80 7.4 0.0049 1.00 174 3.00 182 YES
SOIL-CEMENT 2206 0.020 4 0.00320 110.55 2.5 2206 7.32 2.50 o•85 SUBCR IT 2.25 8.2 0.0046 1.00 131 3.50 139 YES
SOIL-CEMENT 2206 0.020 4 0.00306 81.65 3.0 .2206 7.85 3.00 0.85 SUBCRIT 2.70 8.8 0.0044 1.00 106 4.00 114 YES .
SOIL-CEMENT 2206 0.020 4 0.002% 62.18 3.5 2206 8.27 3.50 o•85 SUBCR IT 3.16 9.3 0.0042 1.14 90 4.64 99 YES
SOIL-CEMENT 2206 0.020 4 0.0028B 48;20 4.0 2206 8.59 4.00 0.85 SUBCRIT' 3.62 9.7· 0.0041 1.29 80 5.29 ·90 YES
SOIL-CEMENT 2206 0.020 4 0.00283 37.43 4.5,2206 8.84 4.50 0.85 SUBCRIT 4.09 10.0 .0.0041 1.43 . 73 5.93 85 NO ~
SOIL-CEMENT 2206 0.020 4 0.00276 29.11 5.0 2206 8.98 5.00 0.84 SUBCRIT . 4.54 10.3 0.0040 1.56 69 6.56 82 NO
SOIL-CEMENT 2206 0.020 4 0.00263 22.70 5.5 2206 8.97 5.50 0.82 SUBCR IT 4.97 10.4 .0.0040 1.6'3 67 7.19 80 NO
SOIL-CEMENT 2206 0.020 .40.00255 ·16.97 6.0 2206 8.97 6.00 0.81 SUBCRIT 5.41 ·10.6· 0.0040 1. 81 ·65 7.81 79 NO .
SOIL-cEMENT 2206 0.020 4 0.00249 11.86 6.5 2206 8.96 6.50 O. 80 SUBCR IT 5.87 10.6 0.0040 1.94 64 8.44 . 79 NO
SOIL-CEMENT 2206 0.020 4 0.00247 7.10 7.0 2206 8.98 7.00 0.80 SUBCRIT 6.34 10.7 0.0040 2.06 63 9.06 80 NO
SOIL-CEMENT 2206 0.020 4 0.00246 2.76 7.5 2206 8.98 7.50 0.80 SUBCRIT 6.83 10.7 0.0040 2.19 . 63 9.69 80 NO
SOIL-CEMENT 2206 0.020 4 0.00239 0.00 8.0 22% 8.97 8.00 0.79 SUBCR IT 7.28 10.8 0.0040 2.31 64 10.31 82 NO
SOIL-CEMENT 2206 0.020 4 0.00221 0.00 B.5 2596 8.98 8.50 0.77 SUBCRIT 7.65 11.1 0.0039 2.44 68 10.94 88 NO
SOIL-CEMENT 2206 0.020 4 0.00205 0.00 9.0 2911 . 8.999.00 0.75 SUBCRIT 8.01 11.3 0.0038 2.56 72 11.56 93 NO

========================================================== ==========================================~=========== ===========

ROW @ 13,500 $/ACRE DROPS @ 475 $/Lf
EXC. @ 3.00 $/CY FENCE @ 0.00 $/lf

3 = DROP HEIGHT (fT) LINER @ 1.11 $/SF
0.009 =50g 9200 = Lt 1.0 = LINER t (rT) (4: 1) CHANSUlI3

------------------.--------------------------------------------------------------------------------------------------------
ROW TOTAL

CHANNEL Dave W COST EXC. COST LINER COST DROPS· COST FENCE COST COST
On CFn (FTl (ACRES) $ (CY) S (Sf) $ (EA) $ (LF) $ $
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TABLE 1-8

W.S. CHAN. CHAN.
CHANNEL Q n Z So b TRIAL Qn Vn Dn FROUDE FLOW Dc Vc Se FB tv - D Tv LOW

TYPE (CFS) (FT) (II') (FT) d(F'THCFS) (FPS) (FT) NO. REGIME (FT) (FPS) ('I') (rn (n) (n) (m FLOW

27-Jul-'33

CHANSUI13

L-Z/

JOB 9302
CHANNEL HVDRAULICS @ GIVEN g

WHITE TANKS FLOOD RETENTION STRUCTURE 14 INLET CHANNEL

CHANNEL CONFIGURATIONS WITH SOIL-CEMENT LINER, Vaax = 9 FPS, Faax = 0.85 (Subcritical)

KLS
FCD PROJECT NO. 92-3B

SOIL-CEMENT 220& 0.020 2 0,00420 457.80 1.0 2206 4.80 1.00 0.8S SUBCRIT 0.90 5.4 0.0061 1. 00 462 2.00 466 YES
SOIL-CEMENT 2206 0.020 2 0.00370 247.90 1.S 2206 5.86 1.50 0.95. SUBCR IT 1.35 6.5 0.0053 1. 00 254 2.50 258 YES
SOIL-CEMENT 220& 0.020 2 0.00336 160.58 2.0 2206 6.702.00 O. B5 SUBCRIT 1.79 7.5 0.0049 1.00 169 3.00 173 YES
SOIL-CEMENT 2206 0,020 2 0,00316 113.62 2.5 2206 7.442.50 0, 85 SUBCR IT 2.24 8.3 0.0046 1.00 124 3.50 128 YES
SOIL-CEMENT 220& 0.020 2 0.00304 84.92 3.0 2206 8.09 3.00 O. B5 SUBCRlT 2.70 9.0 0.0043 1.00 97 4.00 101 YES
SOIL-CEMENT 2206 0.020 2 0.00293 66.25 3.5 2206 8.61 3.50 0.85 SUBCRlT 3.15 9.7 0.0042 1.16 80 4,66 85 YES
SOIL-CEMENT 2206 0.020 2 0,00282 53.28 4.0 2206 9.00 4.00 0.84 SUBCRIT 3.59 10.2 0.0041 1.31 69 5.31 75 YES
SOIL-CEMENT 2206 0.020 2 0.00253 45.48 4.5 2206 9.00 4.50 0.81 SUBCRIT 3.9410.5' 0.0040 1.44 63 5.94 69 NO ~
SOIL-CEMENT 220& 0.020 2 0.00Z31 3'3.07 5.0 2206 9.99 5.00 0.78 SUBCIHT 4.28 10.8 0.0040 1.56 59 6.56 65 NO,
SOlL-CEMENT 2206 0.020 2 0.00215 33.62 5,5 2206 8.99 5.50 0.75 SUBCRlT 4.64 11.1 0.0039 1.69 56 7.19 62 NO
SOIL-CEMENT 2206 0.020 2 0,00203 2B.B8 6.0 2206 8.99 6.00 0.74 SUBCRlT 5.01 11.3 0.0039 1.81 53 7.81 flO· NO
SOIL-CEMENT 2206 0.020 2 0.00194 24.72 6.5 2206 9.00 6.50 0.72 SUBCRlT 5.39 11.5 ·0.0039 1.94 51 8.44 58 NO
SOIL-CEMENT 220& 0.020 2 0.00187 21.03' 7.0 2206 9.00 7.00 0.71 SUBCRIT 5.1811.7 0.0039 2.06 49 9.06 57 NO
SOIL-CEMENT 2206 0.020 2 0.00182 17.68 7.5 2206 9.00 7.50 0.70 SUBCRIT 6.1B 11.'3 0.0039 . 2.19 49 9.69 56 NO
SOIL-CEMENT 2206 0.020 2 0.00178 14.65 8.0 2206 9.00 8.00 0.69 SUBCRlT 6.60 12.0 0.0039 2.31 47 10.31 56 NO
SOIL-CEMENT 2206 0.020 2 0.00175 11.87 8.5 2206 8.99 8.50 0,68 SUBCRlT 7.03 12,1 0.0039 2.44 46 10.94 56 NO
SOIL-CEMENT 220& 0.020 2 0.00173 9.28 9.0 2206 8.98 9.00 0.68 SUBCRIT 7.47 12.2 0.0039 2.56 45 11. 56 5& NO

==============~======================================= =====================================================================

ROW @ 13,500 $/ACRE DROPS @ 450 $/LF
EXC. @ 3,00 S/CY rENCE @ 0.00 $/LF

3 = DROP HEIGHT (FT) BED LINER @ 1.11 $/SF BANK LINER @ 4.00 $/SF
0.009 =S09 9200 = Lt 1,0 = LINER t (FT) (2: 1) CHANSUM3

-----------------------------------------------------------.------------------------------------------------.-------------.
ROW TOTAL

CHANNEL Davt \I COST EXC. COST LINER COST DROPS COST FENCE COST COST
Dn (rT) (tT) (ACRES) $ (CY) $ (Sf) $ (EM $ (LF> $ $

--------.---------.--------------------------------------------------------------------------------------------------------
1.00 3.50 502 105.98 1,430,752 715,642 2,146,925 4,355,763 5,251,065 14.7 3, OB5, 459 18,400 .0 11,914,201
1. 50 4.00 294 62.05 B37,694 439,177 1,317,531 2,444,335 3,188,832 16.3 1,885,549 18,400 ° 7,229,606
2.00 4.50. 209 44.05 594,712 321,5% %4,788 1,662,4B2 2,3BO,429 17.3 1,343,225 lB,400 0 5,283,153
2.50 5.00 164 34.56 466,520 256,946 770,938 1,251,022 1,983,160 17.9 1,028,515 18,400 0 4,249,033
3.00 5.50 137 28.92 390,436 217,226 651,&78 1,007,714 1,773,005 18.3 830,175 IB,400 0 3,645,294
3.50 6.16 121 25.53 344,715 196,958 590,875 863,049 1,690,740 18,6 711,174 18,400 0 3,337,504
4.00 6.81 111 23.35 315,169 IB3,895 551,686 770,543 1,665,563 19.0 635,684 18,400 0 3,168,102
4,50 7,44 105 22,23 300,059 179.838 53'3,513 724,501 1.688,781 19,8 618,195 18,400 0 3,146,547 -E- --
5.00 8.06 101 21.40 298,901 .177,263 531,788 691,214 1,726,0&3 20.5 603,092 18,400 . 0 3,149,843
5.50 8.69 98 20,79 290,491 175,680 527,040 666,791 1,773,276 21.0 5B'3,631 18,400 0 3,170,438
&.00 9.31 96 20.30 274,106 174,806 524,417 648,904 1,827,755 21.4 578,421 18,400 0 3,204,699
6.50 9.94 94 19.95 269,376 174,610 523,830 636,359 1,888,183 21.7 569,728 18,400 0 3,251,117
7.00 10.56 93 19.70 265,983 175,019 525,058 628,126 1,953,357 21.9 563,668 1B,400 0 3,308,066
7.50 11.19 92 19.52 263,563 175,90'3 527,427 623,033 2,022,057 22.0 55'3,211 18,400 0 3,372,258
B.OO 11.81 92 19.41 262,049 177,08B 531,265 620,861 2,093,930 22.1 557,035 18,400 0 3,444,278
8.50 12.44 92 19.35 261,245 178,750 536,250 620,981 2,168,323 22,2 556,529 18,400 0 3,522,347
9.00 13.06 92 19.33 260,984 180,672 542,015 622,850 2,244,665 . 22,3 557,145 18,400 0 3,604,808
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===:====================================================================================================================
CHANSUM7

27-Jul-'33

JOB 9302
CHANNEL HYDRAULICS @ GIVEN Q

CHANNEL CONFIGURATIONS WITH SHOTCRETE LINER, Vmax = 15 FP AND FROUDE MAX =2

TABLE 1-9
========================':===============================================================================================
KLS WHITE TANKS fLOOD RETENTION STRUCTURE 14 INLET CHANNEL
FCD PROJECT NO. 92-38

W.S. CHAN. CHAN,
CHANNEL Q n Z So b TR IAL QIl Vn Dn FROUDE FLOW Dr. Vc Sc fB tlJ D Tw LOW

TYPE (CFS) (FT> (' I') (FT) d (FT(CFS) (FPS) (fT) NO. REGIME (FT> (FPS) (' I') (fT) (FT> (FT) (FTl FLOW

SHOTCRTE 2206 0.019 2 0:02110 193.80 1.0 2206 11. 27 1. 00 2.00 SPRCRIT 1.58 7.1 0.0046 2.00 198 3.00 206 YES
SHOTCRTE 2206 0.019 2 0.01870 104.35 1.5 2206 13.70 1. 50 2. 00 SPRCR IT 2.37 8.5 0.0040 2.00 110 3.50 118 YES
SHOTCRTE 2206 0.019 2 0.01590 69.58 2.0 2206 14.99 2.00 1. 92 SPRCRIT 3.06 9.5 0.0038 2.00 78 4.00 86 YES
SHOTCRTE 2206 0.019 2 0.01230 54.02 2.5 2206 14. '35 2.50 1.74 SPRCRIT 3.56 10.1 0.0037 2.00 64 4.50 72 YES
SHOTCRTE 2206 0.019 2 0.01020 43.15 3.0 2206 14.96 3.00 1.61 5PRCRIT 4.05 10.6 0.0036 2.00 55 5.00 63 NO
SHOTCRTE 2206 0.019 2 0.00880 35.20 3.5 2206 14.94 3.50 1.52 SPRCRIT 4.53 11.0 0.0036 2.00 4'3 5.50 57 NO
SHOTCRTE 2206 0.019 2 0.00790 28.88 4.0 2206 14.95 4.00 1. 45 SPRCRIT 5.01 11.3 0.0035 2.00 45 6.00 53 NO -=- -
SHOTCRTE 2206 0.019 2 0.00720 23,'31 4.5 2206 14 ,'30 4. 50 1.40 SPRCRIT 5.47 11.6 0.0035 2.00 42 6.50 50 NO
SHOTCRTE 2206 0.019 2 0.00684 19.46 5.0 2206 14.97 5.00 1. 37 SPRCRIT 5.96 11.8 0.0035 2.12 3g, 7.12 48 NO
SHOTCRTE 2206 0.019 2 0.00650 15.83 5.5 2206 14.95 5.50 1. 33 SPRCR IT 6.43 12.0 0.0035 2.24 38 7.74 47 NO
SHOTCRTE 2206 0.019 2 0.00634 12.51 6.0 2206 15.00 6.00 1.32 SPRCRIT 6.92 12.1 0.0035 2.37 37 8.37 46 NO
SHOTCRTE 2206 0.019 2 0.00620 9.63 6.5 2206 15.00 6.50 1.30 SPRCRIT 7.41 12.2 0.0035 2.50 36 9.00 46 NO
SHOTCRTE 2206 0,019 2 0.00240 16,36 7.0 2206 10.38 7.00 0.84 SUBCRlT 6.36 11. 9 0.0035 2.17 44 9.17 53 NO
SHOTCRTE 2206 0.019 2 0.00245 12.87 7.5 2206 10.56 7.50 0.84 SUBCRIT 6.87 12.1 0.0035 2.31 43 9.81 52 NO
SHOTCRTE 2206 0.019 2 0.00244 10.01 8.0 2206 10.60 8.00 0.84 SUBCR IT 7.34 12.2 0.0035 2.44 42 10.44 52 NO
SHOTCRTE 2206 0.019 2 0.00250 7.18 8.5 2206 10.73 8.50 o•85 SUBeR IT 7.85 12.3 0.0036 2.57 41 11.07 51 NO
SHOTCRTE 2206 0.019 2 0.00250 4.81 9.0 2206 10.75 9.00 0.84 SUBCRIT 8.34 12.3 0.0036 2.70 41 11.70 52 NO

=====================================================================================c=================================
ROW @ 13,500 ~/ACRE DROPS @ 325 $/LF

EXC.@ 3.00 $/CY FENCE @ 0.00 $/LF
3 : DROP HEIGHT (FT) LINER @ 2.80 $/SF

0.009 =50g 9200 =Lt 0.5 = LINER t (FT) CHANSUM7
------------------------------------------------------ ----------------------------------------------~------- -----------

ROW TOTAL
CHANNEL Dav~ W COST nc. COST LINER COST DROPS COST FENCE COST COST

Dn (FTl (fT) (ACRES) $ (CY) $ (SF) $ (EA) $ (IF) $ $

-----------------------------------------------------------------------------------------------------------------------
1. 00 4.50 242 51.07 589,430 347,406 1,042,219 1,968,106 5,510,698 NA 0 18,400 o7,242,347
1.50 5.00 154 32.60 440,089 216,406 649,21~ 1,165,738 3,264,067 NA 0 18,400 o4,353,375
2.00 5.50 1'"1 25.68 346,654 167,058 501,173 ,866,426 2,425,993 NA 0 18,400 o3,273,820.J.

2.50 6.00 108 22.81 307,9'3.1 148,749 446,247 743,846 2,082,76'3 NA ° 18,400 o2,837,007
3.00 6.50 99 20.94 282,700 136,666 409,997 664,414 1,860,358 'NA 0 18,400 o2,553,056
3.50 7.00 '33 1~.68 265,736 128,682 386,045 611,846 1,713,168 0.6 11,402 18,400 o2,376,350
4.00 7.50 89 18.77 253,418 122,772 368,317 574,273 1,607.965 3.4 57,974 18.400 . o2,287,675 -<
4.50 8.00 86 18.14 244, '350 118,961 356,882 54'3,121 1,537,53'3 " " 89,539 18,400 o2,228, '310,J • .J

5.00 8.62 84 17.73 239,338 117,686 353,057 533,707 1,494,380 6.6 103,209 18,400 o2,189,983
5.50 9.24 83 17.49 236,082 117,806 353,41'3 525, '305 1,472,533 7.7 116,610 18,400 o 2,178,644
6.00 9.87 82 17.32 233,811 118,173 354,520 521,317 1,459,687 8.2121,961 18,400 o2,169,980
6.50 10.50 82 17.24 232,728 11'3,197 357,592 520,535 1,457,4'3'3 8.6 127,31'3 18,400 o2, 115, 138
7.00 10.67 89 18.80 253,854 147,946 443,837 589,441 1,650,435 20.2 348,850 18,400 °2,696,976
7.50 11.31 88 18.61 251,182 147,512 442,537 583,596 1,634,070 20.1340,08'3 18,400 02,667,877
8.00 11. 94 88 18.53 250,209 148,603 445,810 583,188 1,632,927 20.1 338,378 18,400 o2,667,325
8.50 12.57 87 18.47 24~;396 14'3,277 447,832 583,326 1,633,313 1~. '3 333,435 18,400 .~, o2,663, '376
9.00 13.20 aa 18.50 249,779 151,219 453,658 587,281 1,644,387 19.9 334,305 18,400 o2,682,128

DIBBLE &ASSOCIATES CONSULTING ENGINEERS
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---~-------------------------------------------------------.------------------------------------------------------------

=========================================================================================================================

===============================================================================================================::========

37 NO
48 NO
41 NO
36 NO
31 NO
28 NO
25NO
22 NO
20 NO
18 NO
17 NO

CHANSUM2

194 YES
106 YES
74 YES
59 YES
49 t40
42 NO-<

27-Jul-93

TOTAL
COST
$

,37 S.OO
48 6.03
41 5.70
36 7.37
31 8.04
28 8.71
25 9.38
22 10.05
20 10.72
18 11.39
17 12.06

1'34 3.00
106 3.50
74 4.00
59 4.50
49 5.00
42 5.50

COST
$

2.00
2.00
2.00
2.00
2.00
2.00
2.00
1.53
1.70
1.aT'
2.04
2.21
2.38
" c:c:L.,J,J

2.72
2.8'3
3.06

JOB 9302
CHANNEL HYDRAULICS @ GIVEN Q

DROPS @ 270 $/LF
FENCE @, 10.00 $/LF
WALLS @ 18.00 S/LF(TO 4')

15.00 $/LF(TO 12') CHANSUM2

1.59 '7.2 0;0029
2.38 8.8 0.0026
3.04 9.9 0.0025
3.52 10.7 0.0025
3.98 11.3 0.0025
4.41 11.9 0.0026
4.82 12.4 _0.0026
4.04 11.4 0.0025
4.48 12.0 0.0026
4.92 12.6 0.oe27
5.37 13.2 0.0028
5.83 13.7 0.0029
6.28 14.2 0.0031
6.72 14.7 0.0033
7.18 15.2 0.0035
7.62 15.7 0.0037
8.0& 16.1 0.0040

COST DROPS, COST FENCE
$ (EA) $ (LF)

2.00 SPRCRIT
2.00 SPRCRIT
1. 87 SPRCRIT
1.67 SPRCRIT
1. 53 SPRCRIT
1. 41 SPRCR IT
1.32 SPRCRlT
0-.85 SUBCRIT
0.85 SUBCRlT
0.85 SUBCRlT
0.85 SUBCRlT
0.85 SUBCRIT
0.B5 SUBCRlT
0.85 SUBCRIT
0.85 SUBCRIT
0.85 SUBCR IT
0.85 SUBCRIT

13,500 $/ACRE
3.00 t/CY
2.00 $/SF

LINER
(SF)

COST
$

2206 11. 35 1. 00
2206 13.90 1.50
2206 15.00 2.00
2206 15.00 2.50
2206 15.00 3.00
2206 15.00 3.50
2206 14.994.00
2206 10.22 4.50
2206 10.75 5.00
2206 11.255.50
2206 11. 78 6.00
2206 12.28 6.50
2206 12.75 7.00
2206 13.17 7.50
2206 13.62 8.00
2206 14.04 8.50
2206 14.43 9.00

EXC.
(ey)

ROil @
EXC. @
BASE @

1.0 =LINER t (FT)

CHANNEL CONFIGURATIONS WITH CONCRETE LINER, Vmax = 15 FPAND FROUDE MAX =2

KLS WHITE TANKS FLOOD RETENTION STRUCTURE 14 INLET CHANNEL
FCD PROJECT NO. 92-38

3 = DROP HEIGHT (FTl
0.009 =S09 9200 =Lt

TABLEI-IO

W. S. CHAIt CHAN.
CHANNEL g n Z So b TRIAL Qn Vn Oil FROUDE FLOW Dc Vc Sc FB tlJ 0 T.. LOW

TYPE (CFS) (FT) (' I') (FT) d (FHCFS) (FPS) (FT> NO. REGIME (FT> (FPSJ (F I') (FT> (FT) (m (FT) FLOW

CONCRETE 220& 0.015 0.0 0.01330 194.40 1.0
CONCRETE 2206 0.015 0.0 0.01190 105.80 1.5
CONCRETE 220& 0.015 0.0 0;00976 73.56 2.0
CONCRETE 2206 0.015 0.0 0.00753 58.83 2.5
CONCRETE 2206 0.0150.0,0.00618 49.03 3.0
CONCRETE 2206 O.OIS 0.0 0.00530 42.01 3.5
CONCRETE 2206 0.015 0.0 0.00469 36.78 4.0
CONCRETE 2206 0.015 0.0 0.00180 47.98 4.5
CONCRETE 2206 0.015 '0.0 0.00184 41.06 5.0
CONCRETE 2206 0.015 0.0 0.001'30 35.66 5.5
CONCRETE 2206 0.015 0.0 0.00200 31.22 6.0
CONCRETE 2206 0.015 0.0 0.00212 27.62 6.5
CONCRETE 2206 0.015 0.0 0.00225 24.72 -7.0
CONCRETE 2206 0.015 0.0 0.00239 22.33 7.5
CONCRETE 2206 0.015 0.0 0.00257 20.24 8.0
CONCRETE 2206 O.OIS 0.0 0.00276 18.49 8;5
CONCRETE 2206 0.015 0.0 0.00297 16.99 9.0

=====================================~================ ==================================================================

------------------------------------------------------------------------------------------------------------------------
1.00 4.50 218 46.13 622,714 367,3871,102,162 1,871,280 5,067,360 NA o 18,400 184,aoo 6,976,236
1.50 5.00 130 27.41 370,095 219,710 659,131 1,065,360 3,326,720 NA o18,400 184,000 4,539,946
2.00 5.50 98 20.61 278,171 166,671 500,013 777,952 2,871,504 NA o18,400 184,000 3,833,688
2.50 6.00 83 17.49 236,172 144,411 433,232 651,636 2,738,472 4.5 71,607 18,400 184,000 3,663,483
3.00 6.50 73 15.42 208,231 129,730 389,1'30 570,676 2,696,152 8.6 114,485 18,400 184';000 3,5'32,058
3.50 7.00 66 13.'34 18B,215 119,288 357,865 515,292 2,704,984 11.3 128,705 18,400 184,000 3,563,769 <
4.00 7.50 61 12.84 173,303 111,639 334,916 476,376 2,746,752 13.2 131,260 18,400 184,000 3,570,232
4.50 7.53 72 15.20 205,237 144,590 433,771 579,970 2,%1,146 22.1 286,045 18,400 184,000 4,070,199
5.00 8.20 65 13.74 185,507 134,280 402,83'3 528,5'39 3,018,209 22.0 243,431 18,400 184,000 4, 033, ~85
5.50 8.B7 60 12.60 170,111 125,925 377,776 491,208 3,103,177 21.8 209,&47 18,400 184,000 4,044,711
6.00 9.54 55 11.66 157,452 118,611 355,832 462,732 3,207,062 21.5 180,%0 18,400 184,000 4,OB5,306
6.50 10.21 52 10.90 147,188 112,470 337,411 441,'384 3,326,403 21.1 157,351 18,400 184,000 4,152,353
7.00 10.88 4'3 10.29 138,'319 107,4'35 322,484 427,635 3,458,015 20.7 138,171 18,400 184,000 4,241,58'3
7.50 11.55 46 9.79 132,105 103,355 310,066 417,933 3,598,334 20.3 122,225 18,400 184,000 4,346,730
8.00 12.22 44 9.34 126,147 99,510 298,530 411,067 3,745,296 19.7 107,770 18,400 184,000 4,461,743
8.50 12.89 42 8.97 121,157 96,299 288,898 407,279 3,897,783 19.1 95,544 18,400 184;:000 ' 4,587,383
9.00 13.56 41 8.66 116,867 "33,502 280,507 405,736 4,054,628 18.5 84,815 18,400 184,000 4,720,816

ROil
CHANNEL Dave II COST

Dn (FT) (FT) (ACRES) $

nrBBLE ~ ASSOCIATES CONSULTING ENGINEERS
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QUANTITY AND PRICE DERIVATIONS FOR COST COMPARISONS . .
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UN II Pr<./~ OG.!<JVATlcN'S g iF rz...
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I<LS WH ITE TAN"'~S FLOOD RETENT ION STRUCTURE #4 INLET CHANNEL JOB 9302
FCD PROJECT NO. 92-38

STRAIGHT DROP SPILL.WAY HYDRAULICS - ·PLAIN RIPF~AP

STRTDRP1

STRTDRPl

27-JL.ll-'33

6.6

14.1

I<-----Lc =

: -< -----L.: =

-) I

-};

Q = 2206 CFS D = 3.32984
C = 3.4 Ld = 17. '51 FT.

Wdyop = 41 FT. D.j = 2.70 FT.
W.je-t = 41 FT. Ds = 6. '32 FT.

Wbasin = 41 Fy = 2.136
Dc(@DROP) = 4.04 FT. L = 48 FT.

H = 3.00 FT. L+Ld = 66 FT.
Do - 2.89 FT. V,') -- 18.65 FPS

q = 53.8 CFS/FT Vj = 19. '32 FPS
Vs = 7.8 FPS

Lc = 14.1 FT.

.,,.

STRAIGHT DROP SPILLWAY HYDRAULICS - EARTH CHANNEL

1.90 =Dc \<---Do = 1.36 WATER SURFACE
******** \ ----------------------------

3. 00 =H * \ ' 3. 51 =Ds
* o. '32 =D.j
*********************************:t.***:t.

9.0 =Ld---):' l (-- 24 =L -->:

2£-10 .

4.04 =Dc \<--~Do = 2.89 WATER SURFACE
******** \ ----------------------------

3.00 =H * \ ' 6.92 =Ds* 2.70 =D.j
**************************************

17.9 =Ld---)l 1<-- 48 =L -->1
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UN IT PRICE Orzt2.N4T7cN5 'J a::: /2--
=======================================================================

JOB '3302

STRTDRP1

STRTDF~P1

13.8;<-----L.: =-) ;

STRAIGHT DROP SPILLWAY HYDRAULICS - GROUTED RIPRAP

Q = 2206 CFS 0 = 2.64530
C = 3.4 Ld -- 16.8 FT.

Wdl"op = 46 FT. DJ = 2.45 FT.
W,j€'t = 46 FT. Ds -- 6.51 FT.

Wbasin = 46 Fl" = 2.205
D.: (@DF~OP) = 3. '33 FT. L - 45 FT.

H = 3.00 FT. L+Ld = 6'-' FT...::.•DCI = 2.81 FT. VCJ = 17.08 FPS
q = 48.0 CFS/FT V.j = 1'3.58 FF'S

Vs - 7.4 FF'S
Lc = 13.8 FT.

STRAIGHT DROP SPILLWAY HYDRAULICS - RENO MATTRESS

3.93 =Dc \(---00 = 2.81 WATER SURFACE
******** \ ----------------------------

3.00 =H * \ ' 6.51 =Ds* 2.45 =Dj

**************************************16.8 =Ld---)l 1<-- 45 =L --)1

KLS WHITE TANKS FLOOD RETENTION STRUCTURE #4 INLET CHANNEL
FCD PROJECT NO. 92-38
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.1
I
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tl

DIBBLE $ ASSOCIATES CONSULTING ENGINEERS

4.04 =Dc \<---00 = 2.89 WATER SURFACE
******** \ ----------------------------

3.00 =H * \ 6.92 =Ds* 2.70 =D.j

**************************************
17.9 =Ld--->: 1<-- 48 =L -->1

Q = 2206 CFS D = 3.32';'84
r' = 3.4 Ld = 17. '3 FT.-'

Wdrc:.p = 41 FT. OJ = 2.70 FT.
W.jt?t = 41 FT. Os = 6. '32 FT.

Wbasin = 41 Fr = 2.136
Dc (@DF.:OP) = 4.04 FT. L = 48 FT.

H = 3.00 FT. L+Ld = 66 FT.
D.;) = 2.8'3 FT. V':' - 18.65 FF'S

q = 53.8 CFS/FT V.j = 1'3.92 FPS
Vs = 7.8 FPS

L,: = 14. 1 FT.

",'

{,·'I·.;~:

i

1,1

,1,1

(I
;,'1~.~:.

t.,\,

'F
,.~ .

:1
1.1

il

-): :<-----L,: = 14. 1

27-JLll-'33
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=======================================================================

=======================================================================
STRAIGHT DROP SPILLWAY HYDRAULICS - SOIL-CEMENT (4:1 SLOPES) STRTDRP1

27-JLll-'33

14.3

13.8

I<-----Lc =

t <-----L.: =

- >~

-) t

Q = 2206 CFS 0 = 3.87636
C = 3.4 Ld = 18.6 FT.

Wdrop :: 38 FT •. DJ = 2.88 FT.
Wjt.-t =

.. 38 FT. Ds = 7.20 FT.
Wbasi t'! = 38 Fr = 2. ()'32

D,: (@DROP) = 4.0'3 FT. L .- 50 FT.
H = 3.00 FT. L+Ld = 68 FT.

D,:. = 2. '92 FT. Vo = 19.87 FPS
q = 58.1 CFS/FT V,j = 20.15 FPS

Vs = 8.1 FPS
Lc = 14.3 FT.

Q = 2206 CFS D = 2. E,4530
C = 3.4 Ld = 16.8 FT.

Wdl"op = 46 FT. DJ = 2.45 FT.
W.jt.-t = 46 FT. Ds = 6.51 FT.

Wbasin = 46 Fr = 2.2()5
Dc(@DROF') = 3. '34 FT. L = 45 FT.

H = 3.00 FT. L+Ld = 62 FT.
D.:, = 2.81 FT. Ve, 17.04 FPS

q = 48.0 CFS/FT V,j = 1'3.58 FPS
Vs = 7.4 FF'S

Lc = 13.8 FT.

.,...:

4.09 =Dc \<---00 = 2.92 WATER SURFACE
******** \ ----------------------------

3.00 =H * \ 7.20 =Os* 2.88 =Dj
**************************************

18.6 =Ld--->: 1<-- 50 =L -->1

3.94 =Dc \<---Do = 2.81 WATER SURFACE
******** \ ----------------------------

3.00 =H * \ 6.51 =Ds
:+: . 2.45 =Dj
*****:*=::t:::t.:*=:t.:t.***::\::**:t.****************::j::***

16.8 =Ld--->: 1<-- 45 =L -->1

STRAIGHT DROP SPILLWAY HYDRAULICS - SOIL-CEMENT (2:1 SLOPES) STRTDRP1

UN IT P«.. JC-£ O~.t:~:t Vfl:71~( S J0 a:= Iz.
=======================================================================
KLS WHITE TANKS FLOOD RETENTION STRUCTURE #4 INLET CHANNEL JOB 9302
FeD PROJECT NO. 92-38
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STRTDRPl

JOB '3302

STRTDRPl

17.5

13.9

: -< ---~-LI: =-) :

->:

STRAIGHT DROP SPILLWAY HYDRAULICS - SHOTCRETE

5.01 =Dc \<---Do = 3.58 WATER SURFACE
******** \ ----------------------------

3.00 =H * \ 8.31 =Ds* 3.63 =Dj
**************************************

21. 5 =Ld---) I 1<-- 57 =L --> I

STRAIGHT DROP SPILLWAY HYDRAULICS - CONCRETE

utJ IT PR/C€.. 06-R IVItTicN S "a=!Z,
=======================================================================
KLS WHITE TANKS FLOOD RETENTION STRUCTURE #4 INLET CHANNEL
FCD PROJECT NO. 92-38
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1

\

il\
3.98 =Dc \<---Do = 2.84 WATER SURFACE

******** \ ----------------------------
3.00 =H * \ 6.29 =Ds* 2.32 =Dj

**************************************
16.2 =Ld---)l 1<-- 43 =L -->1
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===========================================:=====================~======

==='====================================================================
STRAIGHT-DROP SPILLWAY - WEIR CONFIGURATION

KLS WHITE TANKS FRS #4 INLET CHANNEL
FCD PROJECT,NO. 92-38 CHANNEL HYDRAULICS @

WEIFU

.TOB 3302
Gi\/EN Q

CRITICAL DEPTH CALCS

CALC. Q = .2206 cfs
ACTUAL Q = 22()b cfs (ENTEfn

S = o. 0028 ft/ft
"1'"1 = O. 015
b = 5(> ft
:::: = (~-. 25 : 1

TRIAL DEPTH ~ 73 ft.6.

CRITICAL DEPTH = 3.90 FT
CRIT. VELOCITY = 11. 10 FP8
CRITICAL SLOPE = 0.0024 FT/FT
FROUDE NO. - 1.07

**
.~*

.~,*"

1. L~6

220E. CFS
3.73 FT

1 L 61 FPS

FT DEEP

********************
50.0 FT

I (--BASE WIDTH--} I

NORMAL DEPTH CALCS

**
**

**

52.6 FT
I (------CHANNEL WIDTH-------} I

** 51.9 FT *****
** I (-----TOP WIDTH------} I **
**------------------------**

FLOW=
NORtr1AL DEPTH=

N. ',,'ELOC I TY=
FREEBOARD=

FI'"r....:~.:~.~,'

!.

I
I
'I
~:·;·I·;"

I
'I
I

1,1

'·','1.'

"I'(

II~ ~

"'..

·1
II
,I

".

I,
I
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G oF7
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I
I
I

KLS WHITE TANKS FLOOD RETENTION STRUCTURE #4 INLET CHANNEL
FCD PROJECT NO. 92-38

STRAIGHT DROP SPILLWAY HYDRAULICS

JOB 9302

STRTDRP1

3.90 =Dc \{---Do = 2.79 WATER SURFACE
********. \ ----------------------------

3.00' =H * \ 6.23 =Ds
,~ 2.28 =Dj
**************************************

16. 0 =Ld---} I I (-- 43 =L --)

:·:··..·-··1t·

f·'·'··.;:·'.:I"f

I

-} I; I {-----Lc = 1>3.7

,I
,
~'

1:;.r~

1.•.•·1,-

,I
!I
i

II
I
,I

\1
:1

Q = ;;:2(>b CFS D = ,-. 23899c ..

C = .- 4 Ld = 16. (; FT.,.j.

Wd'r-'c,p ..- 50 FT. D' = 2. 28 FT..]

Wjet = 50 FT. Ds = 6. 23 FT.
L·Jbasi r, = 50 F'..... = -::. 256'-.

Dc (lpDROP) = .- 90 FT. L = L~3 FT.--.
H ,- 3. (>() FT. L+Ld = 59 FT.

DCI = 2._ 79 FT. VCI -- 15. 84 FPS
q = 44. 1 CFS/FT Vj = 19.34 FPS

'vs = 7. 1 FPS
Lc = 13. 7 FT.
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Horizontal seepage length, ft

Vertical seepage length, ft
Horizontal length from crest to upstream cutoff wall, ft

Horizontal length along face of drop structure, ft

Horizontal length along downstream basin, ft

Depth of cutoff wall, ft
Depthof cutoff at downstream end of basin, ft

Vertical drop height, ft

LLv = 2(Lc+ La)

FOT e > 45° - LLH = Ju + Lb Lt-I =40 '+- /.;01 = leo'

LLv = 2(Lc + La) + Le Ly = 4Lc. 4-3!

Figure 6.6
Definition Sketch for Welghted-ereep Theory for Nonporous Liner and Cutoffs

(Adapted from: Simons, Uand Associates 1981)

Lc

..t

where:

LH =
Lv =
Lu =
La =
Lb =
Lc =
Lei =
Le =
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APPENDIX IV - SELECTED CHANNEL DESIGN DATA

Horizontal Curves and Superelevation IV-1
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=======================================================================

===========~================='==========================================

SELECTED CHANNEL - HORIZONTAL CURVES AND SUPERELEVATION

CURVE LOCATION VELOCITY CHANNEL CHANNEL MIN. ACTUAL SUPER-
STATION TO STATION V Tw Dn RADIUS RADIUS ELEVATION

(fps) (ft) (ft) (ft) (ft) ( f t )
----------------------------------------------------------------------'-

16+34 TO 19+45 9.00 73.00 4.59 219.00 240.00 0.77

24+07 TO 27+59 9.00 73.00 4.59 219.00 350.00 0.52

38+68 TO 41+08 9.00 73.00 4.59 219.00 220.00 0 .. 83

53+25 TO 55+92 9.00 73.00 4.59 219.00 250.00 0.73

JOB 9302
HORI ZCRV

KLS WHITE TANKS FLOOD RETENTION STRUCTURE i~ INLET CHANNEL
FCD PROJECT NO. 92-38
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;3 .. 00 : 1

2::~O(:~} .. 0 c of .;:;
O.002·::!- ft / oft

'3'1 1;?J5
() • ()(),~. :t

...... ...~ "1,'-. .l:.1..
....j u ', ..~ ... j .:::. I :..-

71 "f~':;\,(i ft

JOB '3302
CHANNEL HYDRAULICS @ aiVEN Q'

r···,
l:,! ...-

'r,e --

G() ....

ZI:J _..
Z<:\'/"::;' _..

TI:;;: I/\L. DE:FTI..·I-

CRITICAL FLOW CALCULATIONS

('.)~~tl Ll·S'S (.4.qL~i;;\J. f()r'o C:·(:i. t:" !)-S'!::Jtl-°';)
:lO~903,'350 10,857,291

3.07350 3008670

d·::~&pt:-h (de:; ::::
\if.:" 1 CIC j. t"-:/ (\/c) ...
sl()p{~ (~3c) :::-.:

..,.. .
J ' ..

F'::: ... ,

·.1.··.1.·
.'j-, •.;.•

oft
fp\:;

0 .. 78

.,..
:

·::1· .. :23
:2:2::)5/1'3

FO'T l)[:EF'

7E..• ·3:Lf-3 ft
:~:. ·;:1-50 ft

WHITE TANKS FLOOD RETENTION STRUCTURE ~4 INLET CHANNEl

IN1-ERI~t C~'1ANNEL _... STA 47,+39 TO 5TA 52+1C)
C~IAN~lEL ~!YDRAUi... I!:S CHAI;~ACTERISTICS

**-----------~---------------**

z~\ ::!":::;::

I oF I

INTERIM CHANNEL 1-10 TO McDOWELL RD ~!TH SOIL-CEMENT LINER} Vmax = S FPS, fmax : 0.85 tSubcritical)

W.S. CHAN. CHAN.
CHANNEL Q ". b TRfAL Qn Vn On FROUOE FLOW Dc V<: Sc F"B tw 0 T!1i LOW~~;

TYPE (CFS) (FT) (' I r) (FT) d(FT) (CFS) JF"PS) (FD NO. REGIME I r"'T ", (FPS) U Jf) (FT) 't"T'I tr-T\ (FT) FLO~J\f t J 1,1) Ir I}

NORMAL FLOW CALCULATIONS

c:i'i::-·pt h (dn:> :::::
\i1;:~lclcit~/ (f.../n) .

roo- y' 0 Lt cl '::.." i'l Lt fil.b 'E:~ '( .

l7::n .....

~~===========:==:===================================== ===:=========================:=::====================================

KLS

==================:=:=:====================================================================================================
reD PROJECT NO. 92-32

SQIL-CEMENT 2206 0.020 3 0.00240 50.00 4.2 2206 8.32 4.23 0.78 SUBCRfT 3.64·9.9 0.0041 1.33 75 5.5& 83 YES
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======================================================================

======================================================================

FREEBRDl

CHANNEL
DEPTH
(FT)

REQ'D
FREEBOARD

(FT)

FLOW­
DEPTH
(FT)

5323 8.49 5.10 1. 55 6.65
5350 6.43 5.63 1. 57 7.20
5400 6.97 5.47 1. 56 7.03
5500 7.29 5.29 1. 53 6.82
5600 7.60 5.13 1. 51 6.64
5700 7.88 5.00 1. 49 6.49
5800 . 8.13 4.88 1. 48 6.36
5900 8.33 4.80 1. 47 6.27
6000 8.49 4.73 1. 46 6.19

STATION FLOW
VELOCITY

(FT)

I ex; I

CHANNEL FREEBOARD - NORTH OF MCDOWELL RD CULVERT

KLS WHITE TANKS FLOOD RETENTION STRUCTURE NO. 4 INLET CHANNEL JOB 9302
FCD PROJECT NO. 92-38

-----------------------7-----------~-------~--------------------------
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KLS WHITE TANKS FRS #4 INLET CHANNEL JOB 9302
FCD PROJECT NO. 92-38 CHANNEL HYDRAULICS @ GIVEN Q

I
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SIDe INLETS - EXISTING CHANNEL CALCULATIONS SIDEINLT

A.PROPOSED SIDE INLET CHANNEL BASED ON MAX FLOW OF 71 CFS

'-10

()" ()::~~

:L E, . ft
'::1' ::l

1.00 ft

120 c f ~=; CEi'HEFD
0.01 ft/ft

2,533
2, 6.:~·3

1 .. 0'3 f~'T

5.8'3 F"PG
0.0074 FTiFT

1.26

1:20 CFS

11"-4-

C,~\LC:: • Q '-'

,c..CTUf':>,L Q o-

S '-"

CRITICAL DEPTH CALCS

CRITICAL DEPTH CALCS

CALC. Cl -- 73 c of ';s

ACTW\L Q _... 71 c 'fsCENTEF::)
I~ - 0. 01 ft / oft'::l

j"'1 .00 o. 02
b - 8 oft
z ._- 4 . 1

n;;:L';L DEPTH -- 1 .00 ft

CPI TI e~\L DEPTH - 1- 11 FT
CF~ IT. ~/ELOCITY = 5.28 FP~3

CF.:ITIC/\L SLOPE 0·0 0.0057 FT/FT
FF.:OUDE NO. = 1,,2·::1·

CF::ITICAL DEPTH­
CRIT. VELOCITY­
CRITICAL SLOPE­
n::OLJDE~ NO.

VALUES - FOR CRITICAL DEPTH-->

73 eFS
1.00 FT
6.07 FPS
0.3'3

1" ()() F"T
t.~. 51~t· FFr 3

: (--BASE WIDTH-->:

** **
***********~********

8.0 FT
:<--8ASE WIDTH-->:

NORMAL DEPTH CALCS

NORMAL DEPTH CALes

** 16.0 FT ******* :<-----TOP WIDTH------>: **
**------------------------**

** 1.00 **
** FT DEEP **

FLDl·J==
NOf:;:MAL DEPTH::

N. VELDCITY=
FREEBOl'lF.:Dc-;::

** 24.0 FT ******* :(-----TOP WIOTH-----~>: **
**------------------------**
** 1.00 ** n =** FT DEEP ** b -

** ** z -
******************** TRIAL DEPTH -

1-6 II () F"T'

8. PROPOSED SIDE INLET CHANNEL BASED ON MAX FLOW OF

FLCJ~'J::::

Nm;;:11i~L DEPTH::::
N. t-/EUJCITY::-.:

F-F::EEBOl;!=<:D::::
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B. EXISTING SIDE-INLET FLOW DEPTH BASED ON HYDROLOGICALLY-DERIVED FLOW

-4477

SIDEII\ILT

STI\. 83+50

0.40 tT'
2.5') FPD

0.0175 FTIFT
0.83

3()3, t:'3.:.11::~

308,321

CRITICAL DEPTH CALCS

CRITICAL. DEPTH CALes

CALC. r-' .,. 259 <: is;,:

~,CTUAL Q - 2159 I: f s (EI\ITEF.::;
S ::: o. o 10~) ft/ ft
t'j - (> .. <)25
b _. 0 it
~~ 'M" 70 .1.

ndAL DEPTH ::: 1 • 00 ft

CALC. Q ::: 30 r: fs
ACTU/\L Q ::: 2'3 .: f 15 (EI'-.l TEF::)

S -- o. 0105 ft/ft
n - o. 025
b = 0 ft
z .- 70 : 1

Tf~: I ,1·\L DEPTH ..... 0 .. 44 it

CF.: I TI CAL DEPTH ,.- o. '38 FT
CHIT. VELOCITY .- 3',,'313 FPS
CF.:ITICAL SLOPE ...- 0.0117 FT/FT
FF.:OUDE NO. ::: 0.'36

CRITICAL DEPTH­
CRIT. VELOCITY­
CRITICAL SLOPE­
FF":OUDE:: NO.

r-",-r- i

VAL.UES ::: FOR CRITICAL DEPTH--)

259 cn:;)
1.00 FT
:;;.84 FPS
0.31

3() C:Ff::)

0.13

'0. ,::1·4

A. EXISTING SIDE CHANNEL CAPACITY BASED ON l' FLOW DEPTH

NORMAL DEPTH CALes

** 140.0 FT ******* :<-----TOP WIDTH------): **
**---------------~--------**

** 1.00 **** FT DEEP **
** **
********************

0.0 FT
:<--BASE WIDTH-->:

51 DE I j···JLETS .... EX I 8T 1 1'.113 CI'''I,t~~\II\JEL CP~U::ULi~T I o1'.1S

NOF~MAL DEPTH:::
N. '-.jEL.OCI TY=

FREEBOAF.:D==

KLS WHITE TANKS FRS #4 INLET CHANNEL JOB 9302
FCD PROJECT NO. 92-38 CHANNEL HYDRAULICS @ GIVEN Q

NORMAL DEPTH CALCS

b c;:>P ,f-
====:===========:==========================~:=========::=====================

** 151.6 FT ******* l<-----TOP WIDTH------>: **
**----~-------------------**
** 0.44 ~t

** FT DEEP **
** **
********************

(>.0 F-T
:<--BASE WIDTH-->:

FLDltJ:::
NOF:::lvIAL DEI::'TH::::

N. "JELDCI TV:::
F·F.:EEBOt1F.:D=::
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7 OF 1/

B. EXISTING SIDE-INLET FLOW DEPTH BASED ON HYDROLOGICALLY-DERIVED FLOW

'-1018

SIDEINLT

STA. SEl+50

0 .. '35 F'T
:3. '31 FPS

0.0117 FT/FT
0.8D

.,'
(). 25 F~T

2. 00 FP~3

0.01'35 FT 1FT
0.72

201,875
:;~O:2 , 813~3

CRITICAL DEPTH CALCS

CRITICAL DEPTH CALCS

CALC. G! .- 230 cfs
ACTUAL Q .- :23() .: f s (ENTEF.:)

S .- 0.008'3 ft / ft
t1 := () .. (125
b = 0 ft
z- - 65 : 1

TF.: I,6,L. DEPTH = 1.00 ft

Cr-:-~LC. Q _.. 8 C f=:>
,6,CTUt~IL Q = ~3 I: f~::; (EI\.ITEFU

S ..- o. OOS'3 oft / ft
t-I

_. o. (>25
b -- 0 oft
z _.

5~5 : 1
TF.: I AL DEPTH ...- o. :2'3 ft

CRITICAL DEPTH­
CRIT. VELOCITY­
CRITICAL SLOPE­
FROUDE NO. =

CRITICAL DEPTH­
CRIT. VELOCITY­
CRITICAL SLOPE­
FROUDE NO. =

VALUES = FOR CRITICAL DEPTH-->

23(> C:FS
1.00 FT
3.53 FF'S
0.30

8 Cj::-~:;

O. :;~'3 FT
1 • 5~5 FPf:3
O.OG

A. EXISTING SIDE CHANNEL CAPACITY BASED ON l' FLOW DEPTH

NORMAL DEPTH CALCS

SIDE INLETS - EXISTING CHANNEL CALCULATIONS

** 130.0 FT *****
** :<-----TOP WIDTH------>: **
**------------------------**

** 1.00 **** FT DEEP **
** **
**************~t****

0.0 FT
:<--BASE WIDTH-->:

** 37.7 FT *****
** :<-----TOP WIDTH------>: **
**------------------------**
** 0.29 **

** FT DEEP **
** **:*:::l;::t:*:*:*:*::1:::*::*:::1::::1:: :*:::1:::*: :*::*:::1::**

0.0 FT
: <--BASE WIDTH-->:

KLS WHITE TANKS FRS #4 INLET CHANNEL J08 9302
FTD PROJECT ~.IO.. '3:::,-3(-3 CI-lf\NNEL. HYDFU\UL I CS @ 13 I"/EN Q

NORMAL DEPTH CALCS

FLOl·J;::;
!'~OF::jvll~L DEr':'TH:::

N. VELOCITY=
FREEBOAF.:D:;;;

FLO"'J::
.Nm:;:I"1/IL DEPTH::::

N. \IEL.ClCITY::::
I=-F.:E I::' B(J I/~l F;;:D""

I
~,'..···I····':

/t
il

·
:··...··1··

!-:

~·~·,I:i.r~':'r:

I
I
I

I'·"I·"~·~

~
I

i,1>
t.·.:... ,.

tl,

J,I
;,·,'1,{:~ ,

~I
(

1'1'r...•r
<

'"1

':,1
,

,I



==============:=======================================================:=

:====:=========:===:=:======:~:===:=======~=================:=====:==========~:===

B. EXISTING SIDE-INLET FLOW DEPTH BASED ON HYDROLOGICALLY-DERIVED FLOW

B cFl/

'-1523

SIDEINLT

STA. 91+00

o ft
33 :1

1.00 it

120 cfs
120 ': fs (ENTEF.:)

0.00'35 ft/oft
0.025

26,417
2B,040

1.31 FT'
4.5,4 FF'S

0.0107 FT/FT
0.'3::5

CRITICAL DEPTH CALCS

CRITICAL DEPTH CALCS

Ct~Lt:: • G! = :253 I: fs
ACTUAI._ Q - 250 r: f s (El\.lTEI:;;: )

S ,- O. 00'35 ft/ft
n -, O. 025
b = (> ft
z = 33 .1.

TF':U'lL DEPTH - 1 .34 it

CF.:I TICAL DEPTH .- O. '35 FT
crr: IT. VELOCITY - '::1-.04 FF'~3

CF': I TI C,<~L SLOPE -- (). ()125 FT/FT
n::OUDE NO. = O. '31

CRITICAL DEPTH-­
CRIT. VELOCITY­
CRITICAL SLOPE­
n;;:OUDE NO.

-----~-----_._-----_ .._------_._--_.-

VALUES - FOR CRITICAL DEPTH-->

120 CFS
1.00 FT
3.55 FF'S
0.30

25:;: CFS
1. ~14 FT
,::!- • 4::l F'I::' t';
0.41

SIDE INLETS - EXISTING CHANNEL CALCULATIONS

A. EXISTING SIDE CHANNEL CAPACITY BASED ON l' FLOW DEPTH

NORMAL DEPTH CALCS

FLCJl·"J::'
NOF.:~·1!-1L DEPTI-,!:::

N.· 'v'ELDer TY==
F F.:EE BO ,c\ F.:D ::::

NORMAL DEPTH CALes

** 88.4 FT ******* :<-~---TOP WIDTH------>: **
**------------------------**
** 1.34 **

** FT DEEP **
** **********************

0.0 FT
: <: --·-BAt;E (,oj J: DTH--- >:

** 66.0 FT ***** CALC. Q =
** :<-----TOP WIDTH------>: ** ACTUAL'Q -
**------------------------** S -

:*::*: 1 • 00 ::j:::*: n :::
** FT DEEP - ** b =

*::j:: ::I=:::\:: z --'

******************** TRIAL DEPTH -
0.0 FT

:<--BASE WIDTH-->:

KLS WHITE TANKS FRS #4 INLET CHANNEL JOB 9302
FCD PROJECT NO. 92-38 CHANNEL HYDRAULICS @ GIVEN Q

FLCll.J",::
NOF;;:I"!,<\L DEF'TH::::

N. l,jELClCITYc.:;:
F'F.:EEBCi(iF;;:D::::

I
'··.·1I:.: .•.

,I
I
il
r,ilI

I
I
I

~··I<>
r"i],

11'".
Ii
,

i,l
:1,

J,I

,I
i

\1
I

."I
:1
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B. EXISTING SIDE-INLET FLOW DEPTH BASED ON HYDROLOGICALLY-DERIVED FLOW

'·-68

SIDEIl\ILT

STi\. '37+00

5, [l81
5, '34')

0.95 FT
:3" '3:5 FF'E;

0.0120 FT/FT
0.8'3

1..38 PT
,::1· ."7"7 FF';3

0.0106 FT/FT
0.'34

CRITICAL DEPTH CALCS

CRITICAL DEPTH CALCS

C/:LC. Q - 71 c f ~:;

t~C:TUI;L Q := ,4
C fs (ENTEF.: ); .i

S .- o. t)(i'31 ttl oft
t·\ .•. O. ():25
b - (-, ft••J

z - 20 : 1
H:;:IAL DEPTH = 1 .00 ft

CALC:. Q - 182 c is
ACTUAL Q .- 180 ': f~:; (EI\~TE!:;;:)

S - O. 00'31 HI ft
n - o. O:2~5

b - () ft
z .- :2(> : 1

TRIp.L DEPTH h_ 1 . ,::1·2 oft

CRITICAL DEPTH­
CRIT. VELOCITY·­
CRITICAL SLOPE­
FROUDE NO~ =

CRITICAL DEPTH­
CRIT. VELOCITY­
CRITICAL SLOPE­
Ff~OUDE NO. =

CFS
FT
FPS

VALUES = FOR tRITICAL DEPTH--)

71
1.00
3.57
0.30

182 CF"S
1.42 FT

. '~1-. 51 FPS
0.4:3

1.00
FT DEEP

NORMAL DEPTH CALCS

SIDE INLETS - EXISTING CHANNEL CALCULATIONS

••1.••.1..
.1".'"

** 40.0 FT ******* :<-----TOP WIDTH------>: **
**-----------------------7**

A. EXISTING SIDE CHANNEL CAPACITY BASED ON 1 r FLOW DEPTH

FLm,J=
NOF.:M,~L DEPTH::::

N. VELOCITY:::
FF.:EEBO,c,f<:D::::

KLS WHITE TANKS FRS #4 INLET CHANNEL JOB ~302

FCD PROJECT NO. 92-38 CHANNEL HYDRAULICS @ GIVEN Q

N0RMAl DEPTH CALCS

** 56.8 FT *****
~.~ :<~----TOP WIDTH------>: **
**------------------------**
** 1.42 **

** FT DEEP **
** **********************

0.0 FT
:<--BASE WIDTH-->:

9 OP II

FL..OW=
NOl-:::I··1AL DEPTH:::=

r-L VEL DC I TY=­
Fl:;;:EEBOi~F:D=:::

II·\-

il
11
i

,;1

,I
,I'

I
il
I

··~.'I;'·
<:. '
1
;

.1.·····.1r.
r

II
rl
1

I
I

;1
'I..

'I't.•.~"..,.
i,
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10 q:::. I[

KLS WHITE TANKS FRS #4 INLET CHANNEL JOB 9302
FCD PROJECT NO. 92-38 CHANNEL HYDRAULICS @ GIVEN Q

SIDEINL.T

STA.106+70

1.02 I=-T

0.01:t2 FT/FT
1.0,4

CRITICAL DEPTH CALCS

CALC. Q - 41'3 r:fs
ACTUAL Q - 41'3 0: of s ( Er,nE~: )

S -- 0.01:25 ft/ ft
tOl ::::: (). (>25
b - 0 ft
z --- 100 .1.

TF:: !t-)L DEPTH = 1 . 00 ft

CRITICAL DEPTH­
CRIT. VELOCITY =
CRITICAL SLoPE­
FROUDE NO. :::::

41~9 CFS
1.00 FT
4.1'3 FPS
0.32

** 200.0 FT *****
** :<--~--ToP WIDTH------>: **
**------------------------**

:*::*: 1 .00 :*::*:
** FT DEEP**

** **
********************

0.0 FT
:<--8ASE WIDTH-->:

NORMAL DEPTH CALCS

i\. EXIr:;THJG SIDE C:HANNEl_ Cf>,PACITY B",\SED ON l' FLDL.J DEPTH

SIDE INL.ETS - EXISTING CHANNEL CALCULATIONS

FLC)l.J:::
Nm;;:I'1,i\L. DEPTH==:

N. VELOCITY=
FF:EEBOI~F;;:D:::;:

I
'I
I

;1
I

'I
I
;1
rl
j"

() .. t) r..-·r

B. EXISTING SIDE-INLET FLOW DEPTH BASED ON HVDROLOGICALLY-DERIVED FLOW

** 54.0 FT ******* :<-----TOP WIDTH------): **

13'313

().25 .pol"
:;~.04 FP:3

0.0188 FOT /F-T
0.84

1,126,162
1 'I 11 :.2>, 25()

1_:;':ILL: • Q ..... 13 c f s;

I~CTUAL Q -- 1:3 ': f ~::; (EN TEF.~)

S -- () .0125 oft / oft
1"'1 .- 0 ... O:2~:5
l1 ..... 0 ft:
z == 100 : 1

TF.~ I I\L DEPTH (j. '-1"7' ft.- ..::. i

CRITICAL. DEPTH CALes

CRITICAL DEPTH­
CRIT. VELOCITY ==
CRITICAL SLOPE­
FROUDE NO. ==

W'.L.UE~; .- F-OF.: CfU TICAL DEPTH-- >

O. ::27

1:~ C:Ff:3
0.27 F-T
:t. n~j FPE;
0.013

FT DEE::F'

~*---_. __._-_._--_._---_._----_.**

F-LCl~·J~:

NOf;;:lvl(-~L DEF'n·!:::=
N. VELOCITY=::

FPEE80,<\ I:;': D=:::

: <--8ASE WIDTH-->:

NORMAL DEPTH CAL.eS

flr..•.·
~ ..

fl
l.··1
I

!

III,

i,1
\·'1t
;
!

'.1
,I
jl



======================================================:======:========:===~:===

/I of JI

SIDEINLT

8T r,. 111 +20

(> ft
:i 5 ~ 1

Gt3 c.fs
58 c °fs (HHEF)

1. ,,00 ft

().0:25
(1. 0 :L 4:5 f t / oft

z _.

["1 :=:

I.•U • __ 0

Cf\LC. C! ---
ACTUAL. Q ._.

c .-,..J

CRITICAL DEPTH CALCS

CF.: I T I Ci':-"'L DEPTH :L (i5 F~'_...
"

.. ,

CF~:IT. \)ELOC~ IOr'{ -- .::t- .()t3 FF~3

CF.: I TI Cl'lL SLOPE _. (i. eli 12 FTIFT
nmUDE NO. ::= 1 of .-,. .I. .,:~

58 crs
1.00 FT
,::1°,50 FP8

SIDE INLETS - EXISTING CHANNEL CALCULATIONS

A. EXISTING SIDE CHANNEL CAPACITY BASED ON l' FLOW DEPTH

NORMAL DEPTH CALCS

** 30.0 FT ******* :(-----TOP WIDTH------>: **
**------------------------**

::1::::1:: 1 , 00 ::1:::*:

** FT DEEP **** - ::[.:::~:

********************
0.0 FT

:<--BASE WIDTH-->:

FLDl·J:.":
1\IOF~:1"'1.6,L DEF'TH::-":

N. ')EL.OC r TY=
Fr.::EEBOt~F.:D":=

KLS WHITE TANKS FRS #4 INLET CHANNEL JOB 9302
FCD PROJECT NO. 92-38 CHANNEL HYDRAULICS @ GIVEN Q

I
:<:1

,I
il
el
f:>.'I-
",

I
'.1
I

f,goIfl~~ .

VALUES - FOR CRITICAL DEPTH--) ···1
4,523

B. EXISTING SIDE-INLET FLOW DEPTH BASED ON HYDROLOGICALL.Y-DERIVED

C,ciLC. (] - 64 c fs
ACTU,c.)L Q .- 6";: t: of ';:; (ENTEF~),J

;-. _. O. 0145 ft / ft;:)

n -- () .. 0:;2~5

b 0.- <) 'ft
z -- ~ 1:::- : :l.I. ,J

TF:::I AL DEPTH 0_- O. '38 ft

** 29.4 FT ******* :<-----TOP WIDTH------>: **
**------------------------**
** 0.98 **

** FT DEEP **
** **
********************

O.C FT
: <--BASE WIDTH-->:

NORMAL DEPTH CALCS CRITICAL DEPTH CALes

FLOW::::
1\IOf:::1'1AL DEF'TH":::

N. 'vIEL-DCITY::::
F·I~:EI:::BOt·i r';:D :::::

6,::1° ers
O. ';)(3 FT
,::\- • 4 ·::1· F P ~;3

CRItICAL DEPTH-·
CRIT. VELOCITY­
CRITICAL SLOPE­
FF.:OUDE NO.

1.03 PT
4.02 FT'S

O. <) :l 11 FOT / FOT
1.12
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APPENDIX V

"EXISTING CONDITIONS" HEC-2 INPUT AND OUTPUT - SUBCRITICAL



I
I
I
I~

'"

I:
Ii
Ii
.]
I,
I j

IJ
1
Ii}
:'~

I j

I'
;

"IJ
-IJ

1

. .=",

INPUT - SUBCRITICAL

EXISTING





I
0"" HEC-2 Input File: XTANKSUB.DAT Existing Channel, SUbcritical Flow

I
GR105.~. 1 238 1053.2 243 1052.2 253 1052.9 259 1053.2 300

,I.

I Xl 2'400 14 161 242 100 100 100

X3 141
GR1051. 4 100 1051. 9 123 1056.9 141 1056.8 161 1052.5 172

I) GR1049.6 187 1049.1 200 1049.6 211 1052.0 231 1053.6 242

GR1053.8 250 1053.1 262 1053.4 271 1053.4 303

I
Xl 2500 16 187 288 100 100 100

X3 139
GR1051.6 114 1058.8 139 1058.4 155 1057.9 157 1055.5 187

; GR1051. 8 206 1050.2 216 1049.8 228 1050.1 239 1051.2 249

Ii GR1051. 4 253 1055.8 288 1055.7 292 1053.7 297 1053.7 313

GR1053.8 328

I Xl 2600 17 194 301 100 100 100

X3 149
GR1052.6 120 1058.9 149 1059.0 159 1058.7 160 1058.1 194

:f GR1053.8 201 1052.4 210 1050.7 227 1050.3 240 1051. 0 255

I J GR1053.1 270 1054.5 285 1056.1 30 f 1056.2 311 1054.7 314

GR1054.5 335 1054.5 360
"':":;

11 Xl 2700 18 159 225 100 100 100
GR1054.2 97 1053.5 110 1053.9 111 1054.4 117 1057.4 135

GR1056.5 159 1053.9 165 1051.5· 180 1050.8 193 1051.1 205
,,'i GR1051.4 209 1054.5 220 1055.1 225 1056.4 267 1056.5 274

I GR1054.8 278 1055.0 286 1054.9 323

,
Xl 2800 18 108 172 100 100 100

Ii GR1055.4 70 1055.0 83 1055.8 85 1056.6 93 1056.3 108

GR1055.7 111 1052.3 123 1051.9 139 1052.4 157 1054.7 164

GR1055.4 172 1056.0 176 1055.7 182 1054.2 192 1055.2 219

Ii GR1055.7 229 1055.2 232 1055.2 249

Xl 2900 15 80 148 100 100 100
GR1056.3 54 1055.7 70 1055.7 80 1053.6 88 1052.8 97

I GR1052.7 108 1052.9 125 1053.9 128 1056.1 139 1058.7 148

GR1058.0 150 1056.7 166 1055.9 175 1056.1 193 1056.3 208

I
Xl 3000 12 65 132 100 100 100

GR1057.0 48 1056.6 65 1053.8 75 1053.5 95 1053.8 114

";''-'"'1
GR1054.8 122 10·56.0 ' 128 1057.8 132 1058.5 1-39 1057.1 157

II
GR1057.0 180 1057.0 195

Xl 3145 17 132 193 145 145 145

GR10S8.1 100 1058.1 118 1057.2 132 1056.1 136 1055.2 148

I GR1054.7 164 1055.1 180 1056.3 193 1057.7 193 1057.7 197

GR10S8.9 203 1059.6 210 1058.1 226 1058.1 250 1058.7 300

GR10S8.7 350 1058.7 400

I,
Xl 3200 16 132 203 55 55 55

I

II) V -2

I



I
-- ,HEC-2 Input File: XTANKSUB.DAT EJdsting Channel, Subcritical Flow

I GRI05$.5 100 1058.5 118 1057.6 132 1056.6 135 1055.6 145
GRI054.5 164 1055.6 181 1056.6 193 1057.7 197 1059.2 203

I GRI05'9.9 212 1058.6. 228 1058.6 250 1059.1 300 1059.1 350
GR1059.1 400

I) Xl 3300 16 132 202 100 100 100
GR1059.3 100 1059.3 118 1058.3 132 1057.5 134 1056.3 144
GR1055.3 163 1056.4 183 1057.2 192 1058.6 198 1059.8 202·

I' GR1060.3 215 1059.5 231 1059.5 250 1059.9 300 1059.9 350
GR1059.9 400

Xl 3400 16 131 201 100 100 100
.::-:Ii GR1060.1 100 1060.0 118 1059.0 131 1058.4 133 1057.0 143

GR1056.1 163 1057.2 186 1057.8 192 1059.5 199 1060.3 201

.' :
GR1060.8 218 1060.4 234 1060.4 250 1060.6 300 1060.7 350

-

Ii GRI060.? 400

Xl 3500 16 131 201 100 100 100
~ GRI060.8 100 1060.8 118 1059.7 131 1059.4 132 1057.7 142I) GR1056.9 163 1058.0 188 1058.4 192 1060.4 199 1060.9 201

GR1061. 3 221 1061. 4 237 1061. 3 250 1061. 4 300 1061. 5 350
'.: :':.:'~ GR1061.5 400
":",.1Ii Xl 3600 16 ·131 200 100 100 100

GR1061. 6 100 1061.5 118 1060.4 131 1060.3 131 1058.4 141

f
GR1057.7 162 1058.8 190 1058.9 191 1061.3 200 1061. 4 200
GR1061.8 225 1062.3 241 1062.2 250 1062.2 300 1062.3 350
GR1062.3 400

Ii Xl 3645 13 131 200 45 45 45
GR1061. 9 100 1061. 9 118 1060.7 131 1058.7 141 1058.1 162
GR1059.2 191 1061. 7 200 1062.0 226 1062.7 242 1062.6 250

18
GR1062.5 300 1062.7 350 1062.9 400

Xl 3700 13 132 202 55 55 55
GR1062.6 100 1062.5 118 1061. 2 132 1059.1 141 1058.5 163

I GR1059.6 193 1062.2 202 1062.5 225- 1063.1 240 1063.0 247
GR1063.0 300 1063.2 350 1063.4 400

i
Xl 3800 13 133 205 100 100 100

I GR1063.8 100 1063.6 119 1062.1 133 1059.7 142 1059.3 166
GR1060.5 195 1063.1 205 1063.3 222 1063.8 236 1063.7 241VI
GR1063.9 300 1064.0 350 1064.2 400", -'j

I J

Xl 39DO 13 135 208 100 100 100
GR1064.9 100 1064.6 120 1063.3 135 1060.4 143 1060.1 169

I' GR1061. 3 198 1064.1 208 1064.2 219 1064.5 232 1064.4 236
GR1064.7 300 1064.8 350 1065.0 400

.,

Ii Xl 4000 13 136 211 100 100 100,
GR1066.1 100 '1065.7 121 1064.0 136 1061.0 143 1060.9 171

II V - 3

I









. . ~

NC

GRI07B .7 224

HEC-2 Input File:

127
155
296

125

142
175
400

129
157
297

200

155
220

144
188
280

143
175
240

131
160
299

124 1085.0

126 1084.5
145 1078.9
250 1084.3
400

171 1074.4

129 1083.9
149 1078.0
250 1083.1
400

131 1083.4
152 1077.2
250 1082.0
400

139 1077.8
160 1075.6
207 1079.7

138 1076.8
165 1074.9
213 1079.0

140 1078.7
167 1080.4
350 1081.4

145 1075.3
204 1077.4

Existing Channel, Subcritical Flow

100
1085.0

100
1084.5
1078.8
1084.1
1084.7

27
1073.5

50
1075.9
1077.4

100
1079.2
1075.4
1079.5

100
1083.4
1077.1
1081. 9
1082.5

100
1078.8
1077.0
1081. 2

100
1083.9
1078.0
1083.0
1083.6

100
1079.5
1074.6
1079.0

100 100
1084.8 120

.3

v - 7

100 100
1084.6 119
107,9.0 136
1083.8 200
1084.5 350

27 27
1074.8 146
1078.8 225

100 100
1080.9 136
1074.8 157
1078.4 194

100 100
1081.8 134
1075.6 156
1079.4 185
1080.1 340

100 100
1082.8 ,133
1076.3 163
1080.9 300

50 50
1079.9 137
1074.2 200

100 100
1084.3 119
1078.1 139
1082.8 200
1083.4 350

100 100
1084.0 119
1077.3 142
1081.7 200
1082.3 350

XTANKSUB.DAT

.1

.025

125 161
1085.1 112

127 164
1084.7 113
1079.9 135
1083.1 164
1084.2 304

131 171
1084.1 117
1079.1 140
1081.3 171
1082.0 301

129 168
1084.4 115
1079.5 137
1082.2 168
1083.1 303

136 213
1082.1 121
1075.7 152
1017.3 192

137 225
1081.2 122
1073.7 170

133 175
1083.7 118
1076.3 155
1080.8 250

123 225
1080.5 123
1077.2 220

, 134 185
1082.9 120
1076.0 148
1077.1 179
1079.9 307

.04.04

Xl 6100 19
GRI085.4 100

Xl 6000 19
GRI085.1 100
GR1082.9 130
GRI081. 0 157
GRI084.6 299

NC

Xl 5700 15
GRI084.0 100
GRI076.4 145
GRI080.6 200

Xl 5400 11
GRI081.6 100
GRI074.1 158
GR1078.8 225

Xl 5500 15
GR1082.4 100
GR1076.1 145
GRI075.1 189

Xl 5800 19
GRI084.4 100
GRI080.2 137
GRI078.3 164
GR1082.1 300

Xl 5600 18
GR1083.2 100
GRI076.2 145
GR1076.1 178
GRI079.7 273

Xl 5350 8
GRI080.9 100
GR1076.9 201

Xl 5900 19
GR1084.7 100

- GR1081. 5 133
GR1079.7 161
GR1083.3 300

I
I
I'
1"1.:,

I
I
Ii

.¥

11

I
j

\

I;
Ii

I
I j

""'j

1',1-'

I
Ii

I
,;

"

I











18 119
100 1119.0
129 1114.3
163 1118.0
263 1119.4

19 119
100 1118.2
127 1113.5
161 1117.1
242 1118.5

v - 12

100 100
1117.7 116
1113.5 141
1118.2 182
1118.7 265

124
151
177
211
349

124
151
171
188
332

123
150
183
233
366

152
318

123
150
219
282

123
150
189
256
383

127
156
251

125
153
235

1110.1
1110.7
1114.7
1114.4
1113.8

1110.0
1111.5

1111.2
1111.5
1115.2
1114.6
1115.1

1112.4
1112.2
1115.7
1114.8
1116.5

1113.5
1113.0
1116.2
1115.0
1117.8

1114.6
1114.8
1117.4
1114.8

117
150
167
187
309

150
315

117
149
169
209
318

118
149
170
230
327

118
14'8
172
252
336

118
148
195
279
400

119 1115.3
150 1115.7
206 1118.3
300

119 1116.0
152 1116.6
217 1119.3

100
1114.9
1110.1
1115.5
1115.6
1115.1

100
1114.0
1109.3
1114.9
1114.9
1113.8

100
1115.9
1111.0
1116.2
1116.3
1116.3

1108.4
1112.5

Existing Channe.l, Subcritical Flow

100
1116.8
1111.8
1116.8
1117.0
1117.6

100
1117.7
1112.7
1116.7
1115.2
1119.1

100
1118.8
1113.6
1117.7
1118.7

100
1119.9
1114.4
1118.7

100
116
139
164
205
265

100
116
138
164
191
254

100
116
138
165
178
243

138
300
400

100
116
139
163
218
276

100
116
139
174
274
345

100
1114.0
1110.0
1115.0
1115.6
1114.7

100
1114.9
1110.9
1115.4
1116.3
1115.7

1108.2
1112.5
1114.0

100
1115.7
1111.8
1115.8
1117.0
1116.6

100
1116.6
1112.7
1117.5
1117.7
1118.9

100 100
1118.7 117
1114.3 143
1118.9 189
1119.7 299

100
.1113.2

1109.1
1114.6
1114.9
1113.8

166
102
131
166
256

169
102
133
169
281

117 162
1114.0 103
1109.0 129
1114.3 164
1114.4 176
1114.4 189

117 159
1114.9 103
1109.9 129
1114.4 162
1114.7 188
1114.5 213

XTANKSUB.DAT

1108.1 129
1112.8 232
1113.2 350

118 164
1115.7 102
1110.9 129
1114.5 161
1114.9 199
1114.7 236

118 172
1116.6 102
1111. 8 129
1114.6 159
1115.2 211
1114.8 260

118 174
1117.4 102
1112.7 129
1116.2 163
1117.7 231
1117.6 287

Xl 9300 25
GR1114.2 100
GR1110.2 126
GRl114.3 162
GRll14.8 176
GRl114 . 3 188

Xl 9600 25
GR1116.6 100
GRl113.6 125
GRll14.7 153
GR1ll6.8 208
GR1114.7 259

HEC-2 Input File:

GRll 0.9 . 1 126,.
GRll14.2 165
GR111'2.7 322

Xl 9400 25
GRl115.0 100
GR1111. 3 126
GR1114.4 159
GR1ll5.5 187
GRll14.4 212

Xl 9500 25
GRll15.8 100
GR1112.5 125
GR1114.6 156
GRll16.1 197
GR1114.6 235

Xl 9700 24
GR11l? . 4 100
GRll14.7 125
GR1114.7 158
GRl115.4 222
GRll15.0 284

Xl 9900
GRlll9 .1
GRll16.1
GRll16.3
GRll18.3

Xl 9800
GRll18.2
GR1ll5.4
GRll15.5
GRll16.8

I
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HEC-2 Input File: XTANKSUB.DAT Existing Channel, Subcritical Flow
I
I

GR1131.5
GR1134.0

EJ
ER

150
331

1133.2
1134.8

164 1132.9 212 1134.1
350 1135.2 400

v - 15

241 1134.6 313



I
I
I
I l

I;

Ii
. ,
:.:;

II
1"'1.,

ji

f
I
I'
I
1

1
~::t
'iJ

II
I·
II
,

., ..•. (!.

. ,
i

I

.,
.. . . I •

OUTPUT - SUBCRITICAL

EXISTING



I
I
I

;;)I)
Ii
I'

I

I
I
I:
I

• _*************** ••*************************
• HEC-2 WATER SURFACE PROFILES •· .
• Version 4.6.2r May 1991 *
* *
• RUN DATE 29JUL93 TIME 09:46:53'*
*************.*******************.~*******.*

x X XXXXXXX XXXXX XXXXX
X X X X X X X
X X X X )(

XXXXXXX )(XX){ X XXXXX X){XXX
X X X X X
X X X X )( X
X X XXXXXXX XXXXX XXXXXXX

V -16

**********************,.**.*.*******•••
U.S. ARMY CORPS OF ENGINEERS

• HYDROLOGIC ENGINEERING CENTER
* 609 SECOND STREET,- SUITE' D
• DAVIS, CALIFORNIA 95616-4687
• (916) 756-1104 •
.****.****.**** ••*****.~***************
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I 29JUL93 09:46:53 PAGE 1

I
" ..

**************.*****•••*******.*****.
HEC-2 WATER SURFACE PROFILES

Version 4.6.2: May 1991
****.****************.*••••**********

THIS RUN EXECUTED 29JUL93 09:46:53

Tl WHITE TANKS #4 FLOOD RETENTION INLET CHANNEL
T2 DESIGN CONCEPT REPORT 7/28/93
T3 EXIST CHANNEL, SUBCRITICAL FLOW (0100-2206 CFS)
T4 STATION 17+48 TO 115+50

J3 VARIABLE CODES FOR SUMMARY PRINTOUT

'I

" ...:
~ 1

'

<:1
, .. :'

I
.. ~

tI;
I
Iii

Jl ICHECK

-10

J2 NPROF

-1

100

INQ

IPLOT

NINV

PRFVS

105

IDIR

XSECV

STRT

-1

XSECH

150

METRIC

FN

HVINS

.3

ALLOC

-1

Q

2206

IBW

WSEL

CHNIM

FQ

ITRACE

Ii'

I
V -17
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NOTE- ASTERISK (0) AT LEFT OF CROSS-SECTION NUMBER INDICATES MESSAGE IN SUMMARY OF ERRORS LIST

I
I

._.***_.***.-._._.**•.•_.-*•.. *-.-._.
HEC-2 WATER SURFACE PROFILES

Version 4.6.2: May 1991
_••• ***-* ••••*-_ .••••*••_.*.*-**-*_••

THIS RUN EXECUTED 29JUL93 09:47:15

. EXIST CHANNEL, SUBCRITIC

SUMMARY PRINTOUT TABLE 100

1069.58 1069.00 2143.26

1072.19 1073.00 2206.00

1078.67 1080.00 2206.00

6.81 1069.41

6.58 1072.19

8.49 1079.12

EGVCHCWSEL

1068.69

1071.51

1078.00

DEPTH

5.99

6.21

5.10

.00

.43

.00

H3CLASS

30.00

10.00

2.00

OWEIR

55.16

.00

.00

QPRELTRDEGPRSELLC

1066.70

1070.30

1077.40

EGLWC

1068.78

1071.58

1079.12

SECNO

4248.000

4712.000

5323.000

,.. -~

I,
I~

I

I'··i.j

I i
.1

I
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EXIST CHANNEL, Sl1BCRITIC

SUMMARY PRINTOUT TABLE

I SECNO CWSEL

105

HL OLOSS TOPWID OLOB OCH OROB

------------------------------------------------------------------------------------------

------------------------------------------------------------------------------------------
4186.000 1066.84 .02 .15 72.31 3.59 2197.88 4.53

4197.000 1066.56 .01 .29 53.99 .00 2206.00 .00

* 4248.000 1068.69 1.28 .00 72.49 .07 2204.56 1.37

4300.000 1068.60 .04 .13 67.40 .73 2204.96 .31

------------------------------------------------------------------------------------------
4645.000 1070.14 .06 .08 74.23 .00 2206.00 .00

4660.000 1070.25 .02 .02 53.99 .00 2206.00 .00

4712.000 1071.51 .99 .00 54.00 .00 2206.00 .00

,4733.000 1071.76 .01 .05 125.90 106.22 2012.04 87.74

5200.000 1076.13

.00

.00

.00

.00

.00 2206.00

.00 2206.00

.00 2206.00

.00 2206.00

79.50

SO .99

50.99

90.90

.19

.14

.00

.03

.27

.09

1.29

.051078.205350.000

* 5235.000 1076.08

5323.000 1078.00

"

I
I'
,,1

f
11
"JIj'

I
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I
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I 29JUL93 09:46:53 PAGE 40

25.00 .00 .00 1072.00 2206.00 1076.08 1075.86 1077.83

88.00 1080.00 1077.40 1072.90 2206.00 - 1078.00 .00 1079.12

.00 1073.70 2206.00 1078.31 1078.01 1079.49

.00 1074.60 2206.00 1079.51 1079.51 1080.73

.00 1075.40 2206.00 1080.81 1080.81 1081.80

.00 1076.30 2206.00 1082.10 1082.10 1082.96

.00 1077.10 2206.00 1083.15 1083.15 1084.04

.00 1078.00 2206.00 1084.19 1084.i9 1085.09

.00 1078.80 2206.00 1085.26 1085.26 1086.14

.00 1079.70 2206.00 1086.25 1086.25 1087.14

.00 1080.50 2206.00 1087.24 1087.24 1088.15

.00 1081.40 2206.00 1088.32 1088.32 1089.16

.00 1082.30 2206.00 1089.29 1089.29 1090.16

.00 1083.20 2206.00 1090.22 1090.22 1091.14

.00· 1084.10 2206.00 1091.20 1091.20 1092.14

.00 1085.00 2206.00 1092.07 1092.07 1093.09

.00 1086.00 2206.00 1092.75 1092.75 1093.92

.00 1087,10· 2206.00 1093.56 1093.56 1094.78

.00 1088.10 2206.00 1094.35 1094.35 1095.57

.00 1089.10 2206.00 1094.83 1094.83 1096.19

.00 1090.10.. 220.6.00 1095.67 1095.67 1097.05

.00 1073.50 2206.00

.01KAREA

208.10 476.94

259.89 675.38

274.49 335.21

253.82 312.45

273.75 311.15

376.09 383.15

448.48 397.59

444.39 396.56

444.34 409.13

458.72 417.20

460.85 429.48

453.35 428.·70

467.89 446.13

455.55 438.84

431.35 433.01

419.78 428.09

382.09 408.30

346.22 389.21

338.70 386.24

329.39 388.67

265.53 320.34

255.88 317.25.

274.07 322.39

320.11 348.04

336.81 347.57

352.58 334.67

9.42

8.83

8.80

8.79

VCH

10.60

8.49

8.04

8.69

8.98

8.74

8.63

8.77

8.75

8.73

8.69

8.83'

8.53

8,64

8.74

8.78

9.04

9.56

9.75

9.69

9.53

9.57

21.39

10.67

43.31

49.85

50.27

33.15

30.79

30.95

29.07

27.96

26.38

26.48

24.45

25.27

25.95

26.55

29.• 19

32.13

32.62

32.21

47.42

48.35

46.82

40.17

40.28

43.45

10*KSEGCRIWSCWSEL

1078.20 1077.76 1079.20

1096.54 1096.54 1097.85

1097.52 1097.52 1098.62

1098.34 1098.34 1099.39

1099.05 1099.05 1100.05

oELMIN

.00 1091.10 2206.00

.00 1092.00 2206.00

.00 1092.90 2206.00

.00 1093.80 2206.00

.00

.00

.00

,00

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

ELTRDXLCH

27.00

50.00

100.00

100.00

100.00

100.00

100.00

100.00

100.00

100.00

100.00

100.00

100.00

100.00

100~OO

100.00

100.00

100.00

100.00

100.00

100.00

100.00

100.00

100.00

6300.000

SEclio

5235.000

.. 5323.000

.. 5350.000

5400.000

.. .5500.000

.. .5600.000

.. 5700.000

5800.000

6000.000

.. 6100.000

.. 5900.000

.. 6200.000

.. 7100.000

6400.000

.. 6500.000

6600.000

6700.000

6800.000

6900.000

.. 7000.000

7200.000

.. 7300.000

7400.000

7500.000

7600.000

,.f
J

I
,;
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I
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29JUL93 09:46:53
PAGE 43

EXIST'CHANNEL, SUBCRITIC

SUMMARY PRINTOUT TABLE 150

SECNO Q CWSEL DIFWSP DIFWSX DIFKWS TOPWID XLCH

1748.000 2206.00 1049.72 .00 .00 .00 140.52 .00

1800.000 2206.00 1049.96 .00 .24 .00 86.28 52.00

1900.000 2206.00 1050.88 .00 .9.2 .00 64.92 100.00

* 2000.000 2206.00 1051.66 .00 .78 .00 85.92 100.00

2100.000 2206.00 1052.19 .00 .53 .00 72.31 100.00

2200.000 2206.00 1053.19 .00 1.00 .00 135.50 100.00

2300.000 2206.00 1053.81 .00 .62 .00 128.77 100.00

2400.000 2206.00 1054.70 .00 .89 .00 136.64 100.00

2500.000 2206.00 1054.91 .00 .21 .00 124.85 100.00

2600.000 2206.00 1055.27 .00 .35 .00 141.23 100.00

* 2700.000 2206.00 1055.72 .00 .45 .00 159.16 100.00

2800.000 2206.00 1056.42 .00 .70 .00 168.03 100.00

* 2900.000 2206.00 1057.17 .00 .76 .00 136.56 100.00

3000.000 2206.00 1057.72 .00 .54 .00 129.76 100.00

*. 3145.000 2206.00 1059.17 .00 1.45 .00 291.13 145.00

3200.000 2206.00 1059.41 .00 .24 .00 287.62 55.00

3300.000 2206.00 1060.15 .00 .74 .00 293.15 100.00

3400.000 2206.00 1060.84 .00 .69 .00 300.00 100.00

3500.000 2206.00 1061.55 .00 .71 .00 300.00 100.00

3600.000 2206.00 1061.92 .00 .37 .00 128.75 100.00

3645.000 2206.00 1062.25 .00 .33 .00 131.67 45.00

* 3700.000 2206.00 1062.64 .00 .40 .00 128.62 55.00

3800.000 2206.00 1063.28 .00 .63 .00 98.16 100.00

3900.000 2206.00 1064.00 .00 .72 .00 80.74 100.00

v -25
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PAGE 44

SECNO Q CWSEL DIFWSP DIFWSX DIFKWS TOPWID XLCH

4000.000 2206.00 1064.65 .00 .65 .00 79.58 100.00

4100.000 2206.00 1065.36 .00 .71 .00 78.09 100.00

4145~000 2206.00 1065.87 .00 .51 .00 74.75 45.00

4150.000 2206.00 1066.97 .00 loll .00 96.63 5.00

4186.000 2206.00 1066.84 .00 -.14 .00 72.31 11.00

4197.000 2206.00 1066.56 .00 -.28 '.00 53.99 11.00

4248.000 2206.00 1068.69 .00 2.13 .00 72.49 51.00

4300;000 2206.00 1068.60 .00 -.09 .00 67.40 52.00

4350.000 2206.00 1068.16 .00 -.44 .00 50.90 50.00

4400.000 2206.00 1068.24 .00 .08 .00 50.14 50.00

4450.000 2206.00 1068.39 .00 .16 .00 50.96 50.00

4500.000 2206.00 1068.60 .00 .21 .00 49.22 50.00

4550.000 2206.00 1068.86 .00 .26 .00 49.07 50.00

4600.000 2206.00 1069.73 .00 .87 .00 54.68 50.00

4645.000 2206.00 1070.14 .00 .41 .00 74.23 45.00

4660.000 2206.00 1070.25 .00 .11 .00 53.99 15.00

4712.000 2206.00 1071.51 .00 1.26 .00 54.00 52.00

4733.000 2206.00 1071.76 .00 .25 .00 125.90 21.00

4739.000 2206.00 1071.46 .00 -.30 ' .00 67.06 6.00

* 4750.000 2206.00 1071.68 .00 .22 .00 65.20 11.00

4800.000 2206.00 1072.21 .00 .53 .00 74.10 50.00

4900.000 2206.00 1073.21 .00 1.00 .00 89.18 100.00

* 5000.000 2206.00 1074.20 .00 .99 .00 95.51 100.00

5100.000 2206.00 1075.44 .00 1.24 .00 130.10 100.00

5145.000 2206.00 1075.92 .00 .48 .00 250.61 45.00

520,0.000 2206.00 1076.13 .00 .22 .00 79.50 55.00

v -26
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6300.000 2206.00 1088.32

6400.000 2206.00 1089.29

7600.000 2206.00 1099.05

* 6500.000 2206.00 1090.22

6600.000 2206.00 1091.20

* 6700.000 2206.00 1092.07

6800.000 2206.00 1092.75

6900.000 2206.00 1093.56

7000.000 2206.00 1094.35

7100.000 2206.00 1094.83

7200.000 2206.00 1095.67

7300.000 2206.00 1096.54

7400.000 2206.00 1097.52

PAGE 45

100.00

100.00

100.00

100.00

100.00

100.00

100.00

100.00

100.00

100.00

100.00

100.00

50.00

100.00

100.00

100.00

100.00

100.00

100.00

100.00

100.00

100.00

100.00

XLCH

25.00

,88.00

27.00

TOPWID

50.99

50.99

90.90

83.09

142.02

204.09

265.78

268.53

278.25

300.00

300.00

300.00

300.00

300.00

300.00

300.00

247.40

185.90

169.37

168.22

134.66

126.69

147.12

171.32

180.49

202.48

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

DIFKWS

.68

.81

.79

.48

.83

.87

.98

.82

.72

.87

.93

.98

DIFWSX

-.05

1.92

.20

.11

1.20

1.29

1.29

LOS

1.04

1.07

1.00

.99

1.07

.98

DIFWSP

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

CWSEL

1098.34

Q

09:46:53

SECN"

7500.000 2206.00

29JOL93

5235.000 2206.00 1076.08

5323.000 2206.00 1078.00

* 5350.000 2206.00 1078.20

5400.000 2206.00 1078.31

5500.000 2206.00 1079.51

5600.000 2206.00 1080.81

5700.000 2206.00 1082.10

5800.000 2206.00 1083.15

5900.000 2206.00 1084.19

6000.000 2206.00 1085.26

6100.000 2206.00 1086.25

6200.000 2206.00 1087.24

,'1Ii

'IA,~

I

Ii
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I
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29JUL93 09:46:53

'SECN;' Q CWSEL DIFWSP DIFWSX DIFKWS TOPWID XLCH

* 10300.000 2206.00 1123.42 .00 1.00 .00 271. 61 100.00

* 10400.000 2206.00 1124.43 .00 1.01 .00 282.44 100.00

10500.000 2206.00 1125 ;42 .00 .99 .00 283.93 100.00

* 10600.000 2206.00 1126.43 .00 1.01 .00 284.76 100.00

10700.000 2206.00 1127.40 .00 .98 .00 284.17 100.00

* 10800.000 2206.00 1128.00 .00 .59 .00 274.91 100.00

* 10900.000 2206.00 1128.70 .00 .70 .00 265.50 100.00

* 11000.000 2206.00 1129.41 .00 .71 .00 242.92 100.00

11100.000 2206.00 1130.07 .00 .67 .00 222.62 100.00

* 11200.000 2206.00 1130.93 .00 .86 .00 227.41 100.00

* 11300.000 2206.00 1131. 78 .00 .,85 .00 212.87 100.00

* 11400.000 2206.00 1132.75 .00 .97 .00 200.81 100.00

* 11500.000 2206.00 1133.59 .00 .85 .00 169.58 100.00

* 11550.000 2206.00 1133.90 .00 .31 .00 137.09 50.00

v - 29
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29JUL93 09:46:53 PAGE 48

SUMMARY OF ERRORS AND SPECIAL NOTES

CAUTION SECNO- 1748.000 PROFILE- ·1 CRITICAL DEPTH ASSUMED

CAUTION SECNO- 1800.000 PROFILE- 1 CRITICAL DEPTH ASSUMED
CAUTION SECNO= 1800.000 PROFILE- 1 MINIMUM SPECIFIC ENERGY

CAUTION SECNO- 1900.000 PROFILE- 1 CRITICAL DEPTH ASSUMED
CAUTION SECNo- 1900.000 PROFILE- 1 MINIMUM SPECIFIC ENERGY

CAUTION SECNo- 2000.000 ~PROFILE- 1 CRITICAL DEPTH ASSUMED
CAUTION SECNo- 2000.000 PROFILE- 1 MINIMUM SPECIFIC ENERGY

CAUTION SECNo- 2300.000 PROFILE- 1 CRITICAL DEPTH ASSUMED
CAUTION SECNO- 2300.000 PROFILE- 1 MINIMUM SPECIFIC ENERGY

WARNING SECNo- 2400.000 PROFILE- 1 CONVEYANCE CHANGE OUTSIDE ACCEPTABLE RANGE

CAUTION SECNo- 2700.000 PROFILE- 1 CRITICAL DEPTH ASSUMED
CAUTION SECNo- 2700.000 PROFILE- 1 MINIMUM SPECIFIC ENERGY

CAUTION SECNO- 2800.000 PROFILE- 1 CRITICAL DEPTH ASSUMED
CAUTION SECNo- 2800.000 PROFILE- 1 MINIMUM SPECIFIC ENERGY

CAUTION SECNo- 2900.000 PROFILE- 1 CRITICAL DEPTH ASSUMED
CAUTION SECNo- 2900.000 PROFILE- 1 MINIMUM SPECIFIC ENERGY

CAUTION SECNo- 3000.000 PROFILE- 1 CRITICAL DEPTH ASSUMED
CAUTION SECNo- 3000.000 PROFILE- 1 MINIMUM SPECIFIC ENERGY

CAUTION SECNo- 3145.000 PROFILE- 1 CRITICAL DEPTH ASSUMED
CAUTION SECNo- 3145.000 PROFILE- 1 MINIMUM SPECIFIC ENERGY

CAUTION SECNo- 3200.000 PROFILE- 1 CRITICAL DEPTH ASSUMED
CAUTION SECNo- 3200.000 PROFILE- 1 MINIMUM SPECIfIC ENERGY

CAUTION SECNo- 3300.000 PROFILE- 1 CRITICAL DEPTH ASSUMED
CAUTION SECNo- 3300.000 PROFILE- 1 MINIMUM SPECIFIC ENERGY

CAUTION SECNo- 3400.000 PROFILE- 1 CRITICAL DEPTH ASSUMED
CAUTION SECNo- 3400.000 PROFILE- 1 MINIMUM SPECIFIC ENERGY

CAUTION SECNo- 3500.000 PROFILE- 1 CRITICAL DEPTH ASSUMED
CAUTION SECNo- 3500.000 PROFILE- 1 MINIMUM SPECIFIC ENERGY

CAUTION SECNO- 3600.000 PROFILE- 1 CRITICAL DEPTH ASSUMED
CAUTION SECNo- 3600.000 PROFILE- 1 MINIMUM SPECIFIC ENERGY

CAUTION SECNo- 3645.000 PROFILE- 1 CRITICAL DEPTH ASSUMED
CAUTION SECNO= 3645.000 PROFILE- 1 MINIMUM SPECIFIC ENERGY

CAUTION SECNo- 3700.000 PROFILE- 1 CRITICAL DEPTH ASSUMED
CAUTION SECNO- 3700.000 PROFILE- 1 MINIMUM SPECIFIC ENERGY

v - 30



09:46:53

v - 31

PROFILE- 1 CRITICAL DEPTH ASSUMED
PROFILE- 1 MINIMUM SPECIFIC .ENERGY

PROFILE- 1 CRITICAL DEPTH ASSUMED
PROFILE- 1 MINIMUM SPECIFIC ENERGY

PROFILE- 1 CRITICAL DEPTH ASSUMED
PROFILE- 1 MINIMUM SPECIFIC ENERGY

PROFILE- 1 CRITICAL DEPTH ASSUMED
PROFILE- 1 MINIMUM SPECIFIC ENERGY

PROFILE- 1 CRITICAL DEPTH ASSUMED
PROFILE- 1 MINIMUM SPECIFIC ENERGY

PROFILE- 1 CRITICAL DEPTH ASSUMED
PROFILE- 1 MINIMUM SPECIFIC ENERGY

I
I 29JUL93

CAUTION SE'eNo-

I
CAUTION SF:CNo-

CAUTION SECNO-
CAUTION SECNo-

CAUTION SECNo-

1\ CAUTION SECNo-

CAUTION SECNo-
CAUTION SECNo-

CAUTION SECNo-
CAUTION SECNo-

I WARNING SECNo-

WARNING SECNo-

CAUTION SECNo-

I
WARNING SECNo-

WARNING SECNo-

CAUTION SECNC>-
CAUTION SECNo-

I': CAUTION SECNo-
CAUTION SECNo- .

CAUTION SECNC>-
! CAUTION SECNo-

Ii CAUTIONI SECNo-
') CAUTION SECNo-

CAUTION SECNC>-
-.:<~ CAUTION SECNe-
"<

I'
CAUTION SECNe-
CAUTION SECNC>-

CAUTION SECNCl-
CAUTION SECNC>-

. ]

I'~
CAUTION SECNC>-
CAUTION SECNo-

CAUTION SECNCl-
CAUTION SECNo-

CAUTION SECNo-

I' CAUTION SECNO-

Ii
I
I j

.. '''-'I,j

I
I]
I
I

3800.000 PROFILE- 1 CRITICAL DEPTH ASSUMED
3800.000 PROFILE~ 1 MINIMUM SPECIFIC ENERGY

3900.000 PROFILE- 1 CRITICAL DEPTH ASSUMED
3900.000 PROFILE- 1 MINIMUM SPECIFIC ENERGY

4000.000 PROFILE- 1 CRITICAL DEPTH ASSUMED
4000.000 PROFILE- 1 MINIMUM SPECIFIC ENERGY

4100.000 PROFILE- 1 CRITICAL DEPTH ASSUMED
4100.000 PROFILE- 1 MINIMUM SPECIFIC ENERGY

4145.000 PROFILE- 1 CRITICAL DEPTH ASSUMED
4145.000 PROFILE- 1 MINIMUM SPECIFIC ENERGY

4150.000 PROFILE- 1 CONVEYANCE CHANGE OUTSIDE ACCEPTABLE RANGE

4186.000 PROFILE- 1 CONVEYANCE CHANGE OUTSIDE ACCEPTABLE RANGE

4248.000 PROFILE- 1 HYDRAULIC JUMP D.S.
4248.000 PROFILE- 1 CONVEYANCE CHANGE OUTSIDE ACCEPTABLE RANGE

4350.000 PROFILE- 1 CONVEYANCE CHANGE OUTSIDE ACCEPTABLE RANGE

4400.000 PROFILE- 1 CRITICAL DEPTH ASSUMED
4400.000 PROFILE- 1 MINIMUM SPECIFIC ENERGY

4450.000 PROFILE- 1 CRITICAL DEPTH ASSUMED
4450.000 'PROFILE- 1 MINIMUM SPECIFIC ENERGY

4500.000 PROFILE- 1 CRITICAL DEPTH ASSUMED
4500.000 PROFILE-.1 MINIMUM SPECIFIC ENERGY

4550.000 PROFILE- 1 CRITICAL DEPTH ASSUMED
4550.000 PROFILE- 1 MINIMUM SPECIFIC ENERGY

4739.000
4739.000

4750.000
4.750.000

4800.000
4800.000

4900.000
4900.000

5000.000
5000.000

5100.000
5100.000

PAGE 49
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29JUL93 09:46:53 PAGE 50

,g~giig:
SECNo- 5145.000 PROFILE- 1 'CRITICAL DEPTH ASSUMED
SECNo- 5145.000 PROFILE- 1 MINIMUM SPECIFIC ENERGY

CAUTION SECNO= 5200.000 PROFILE= 1 CRITICAL DEPTH ASSUMED
CAUTION SECNO= 5200.000 PROFILE- 1 MINIMUM SPECIFIC ENERGY

WARNING SECNo- 5235.000 PROFILE- 1 CONVEYANCE CHANGE OUTSIDE ACCEPTABLE RANGE

CAUTION SECNO- 5323.000 PROFILE- 1 HYDRAULIC JUMP D.S.
WAJUIING SECNo- 5323.000 PROFILE- 1 CONVEYANCE CHANGE OUTSIDE ACCEPTABLE RANGE

WA....'lING SECNo- 5350.000 PROFILE- 1 CONVEYANCE CHANGE OUTSIDE ACCEPTABLE RANGE

CA:rTION SECNO- 5500.000 PROFILE- 1 CRITICAL DEPTH ASSUMED
CAUTION SECNO- 5500.000 PROFILE- 1 MINIMUM SPECIFIC ENERGY

CAUTION SECNo- 5600.000 PROFILE- 1 CRITICAL DEPTH ASSUMED
CAUTION SECNO- 5600.000 PROFILE- 1 MINIMUM SPECIFIC ENERGY

CA:rTION SECNo- 5700.000 PROFILE- 1 CRITICAL DEPTH ASSUMED
CAUTION SECNO- 5700.000 PROFILE- 1 MINIMUM SPECIFIC ENERGY

CAUTION SECNo- 5800.000 PROFILE- 1 CRITICAL DEPTH ASSUMED
CAUTION SECNo- 5800.000 PROFILE= 1 MINIMUM SPECIFIC ENERGY

CMTl'ION SECNO- 5900.000 PROFILE- 1 CRITICAL DEPTH ASSUMED
CAU1'ION SECNo- 5900.000 PROFILE- 1 MINIMUM SPECIFIC ENERGY

CAU1'ION SECNo- 6000.000 PROFILE- 1 CRITICAL DEPTH ASSUMED
CAUTION SECNO= 6000.000 PROFILE= 1 MINIMUM SPECIFIC ENERGY

CAUTION SECNO- 6100.000 PROFlLE- 1 CRITICAL DEPTH ASSUMED
CAUTION SECNo- '6100.000 PROFILE- 1 MINIMUM SPECIFIC ENERGY

CAUTION SECNo- 6200.000 PROFILE- 1 CRITICAL DEPTH ASSUMED
CAUTION SECNO= 6200.000 PROFILE- 1 MINIMUM SPECIFIC ENERGY

CAUTION SECNo- 6300.000 PROFILE- 1 CRITICAL DEPTH ASSUMED
CAUTION SECNO= 6300.000 PROFILE- 1 MINIMUM SPECIFIC ENERGY

CAUTION SECNo- 6400.000 PROFILE- 1 CRITICAL DEPTH ASSUMED
CAUTION SECNo- 6400.000 PROFILE- 1 MINIMUM SPECIFIC ENERGY

CAUTION SECNO= 6500.000 PROFILE- 1 CRITICAL DEPTH ASSUMED
CAUTION SECNo- 6500.000 PROFILE- 1 MINIMUM SPECIFIC ENERGY

CAUTION SECNo- 6600.000 PROFILE- 1 CRITICAL DEPTH ASSUMED
CAUTION SECNo- 6600.000 PROFILE- 1 MINIMUM SPECIFIC ENERGY

CAUTION SECNO- 6700.000 PROFILE- 1 CRITICAL DEPTH ASSUMED
CAUTION SECNO- 67.00.000 PROFILE- 1 MINIMUM SPECIFIC ENERGY

C~.:::ION SECNO- 6800.000' PROFILE- 1 CRITICAL DEPTH ASSUMED
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CAUTION SECNo- 10400.000 PROFILE- 1 MINIMUM SPECIFIC ENERGY

CAUTION SECNo- 10500.000 PROFILE- 1 CRITICAL DEPTH ASSUMED
CAUTION SECNo- 10500.000 PROFILE- 1 MINIMUM SPECIFIC ENERGY

CAUTION SECNo- 10600.000 PROFILE- 1 CRITICAL DEPTH ASSUMED
CAUTION SECNo- 10600.000 PROFILE- 1 MINIMUM SPECIFIC ENERGY

CAUTION SECNo- 10700.000 PROFILE- 1 CRITICAL DEPTH ASSUMED
CAUTION SECNo- 10700.000 PROFILE- 1 MINIMUM SPECIFIC ENERGY

CAUTION SECNo- 10800.000 PROFILE- 1 CRITICAL DEPTH ASSUMED
CAUTION SECNo- 10800.000 PROFILE- 1 MINIMUM SPECIFIC ENERGY

CAUTION SECNo- 10900.000 PROFILE- 1 CRITICAL DEPTH ASSUMED
CAUTION SECNO- 10900.000 PROFILE- 1 MINIMUM SPECIFIC ENERGY

CAUTION SECNO- 11000.000 PROFILE- 1 CRITICAL DEPTH ASSUMED
CAUTION SECNo- 11000.000 PROFILE- 1 MINIMUM SPECIFIC ENERGY

CAUTION SECNo- 11100.000 PROFILE- 1 CRITICAL DEPTH ASSUMED
CAUTION SECNo- 11100.000 PROFILE- 1 MINIMUM SPECIFIC ENERGY

CAUTION SECNo- 11200.000 PROFILE- 1 CRITICAL DEPTH ASSUMED
CAUTION SECNo- 11200.000 PROFILE- 1 MINIMUM SPECIFIC ENERGY

CAUTION SECNo- 11300.000 PROFILE- 1 CRITICAL DEPTH ASSUMED
CAUTION SECNOo 11300.000 PROFILE- 1 MINIMUM SPECIFIC ENERGY

CAUTION SECNO- 11400.000 PROFILE- 1 CRITICAL DEPTH ASSUMED
CAUTION SECNo- 11400.000 PROFILE- 1 MINIMUM SPECIFIC ENERGY

CAUTION SECNo- 11500.000 PROFILE- 1 CRITICAL DEPTH ASSUMED
CAUTION SECNo- 11500.000 PROFILE- 1 MINIMUM SPECIFIC ENERGY

CAUTION SECNo- 11550.000 PROFILE- 1 CRITICAL DEPTH ASSUMED
CAUTION SECNo- 11550.000 PROFILE- 1 MINIMUM SPECIFIC ENERGY
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APPENDIX VI

. "EXISTING CONDITIONS" HEC-2 INPUT AJ.'ID OUTPUT - SUPERCRITICAL
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INPUT - SUPERCRITICAL

EXISTING



I
",,;

HEC-2 Input File: XTANKSPR.DAT Existing Channel, Supercritica1 Flow

I
.. , T1, WHITE TANKS #4 FLOOD RETENTION INLET CHANNEL, ,.

I
T2 DESIGN CONCEPT REPORT 7/28/93
T3 EXIST CHANNEL, SUPERCRITICAL FLOW (Ql00= 2200 CFS)
T4 STA 115+50 TO STA 17+48

T ;

I~ J1 -10 1 -1 .3 2206

J2 -1 -1
;":~1 J3 100 105 150

. ,1\ NC .04 .04 .025 .1 .3

.. ··i
Xl 11550 18 113 164 50 50 50I: GR1132.8 99 1132.8 100 1132.5 111 1133.5 113 1132.9 116
GR1128.6 123 1127.7 134 1127.1 136 1127.0 141 1127.4 148

I GR1131.5 150 1133.2 164 1132.9 212 1134.1 241 1134.6 313

j GR1134.0 331 1134.8 350 1135.2 400

Xl 11500 21 113 152 100 100 100'y1
• f GR1132.4 99 1132.4 100 1132.1 111 1133.1 113 1132.5 116r GR1128.5 122 1127 .3 132 1126.8 134 1126.6 141 1127.0 148

GR1127.5 149 1131.3 152 1132.8 168 1132'.6 217 1133.3 245
"J GR1133.6 246 1133.4 249 1134.0 311 1133.6 335 1134.3 357

11 GR1134.7 404

Xl 11400 21 114 155 100 100 100, GR1131.5 99 1131.5 100 1131.2 112 1132.2 114 1131.8 116
"

GR1128.2 121 1126.5 129 1126.2 130 1125.9 141 1126.2 147

<." i GR1127.7 150 1130.8 155' 1131.9 175 1131. 9 226 1131.8 252
GR1132.5 256 1132.0 265 1132.9 307 1132.8 343 1133.3 371

11 GR1133.6 411

,
Xl 11300 ·21 115 158 100 100 100

II GR1130.7 100 1130.7 100 1130.3 112 1131. 3 115 1131.1 116
GR1127 . 9 120 1125.7 125 1125.5 126 1125.1 140 1125.3 147
GR1128.0 151 1130.3 158 1131.0 183 1131.2 236 1130.3 260

I
GR1131.5 266 1130.7 280 1131.7 304 1132.1 350 1132.3 386
GR1132.6 4"18

I' .!

Xl 11200 17 116 161 100 100 100r GR1l29.8 100 1129.4 113 1130.4 116 1124.9 122 1124.4 140
GR1124.5 146 1128.2 152 1129.8 161 1130.1 190 1130.5 245

"] GR1128.8· 267 1130.4 276 1129.3 296 1130.6 300 1131.3 358

I: GR1131. 3 400 1131.5 425

Xl 11100 18 116 159 100 100 100
.'1

GR1128.9 100 1128.9 100 1128.5 113 1129.6 116 1124.1 124Ii GR1123.7 140 1123.8 146 1126.7 151 1128.5 159 1128.9 183
GR1129.7 230 1128.4 259 1129.7 275 1128.7 298 1129.9 304

i.,.i GR1130.4 358 1130.6 400 1130.8 420

1.1 Xl 11000 18 117 157 100 100 100

II,
VI - 1

I'











NC

NC

HEC-2 Input File:

Xl 5350 8
GRI080.9 100
GR1076.9 201

155
220

200

199

145

150
194

147
187

157
206

1072

148.
186.
400.

145 1075.3
204 1077.4

171 1074.4

1072.9

144 1073.0
221

144 1070.9
189 1074.6

142 1071.9
177 1071. 3
350 1076.1

148 1069.6
180 1069.4

146 1070.5
177 1070.2

198.99 1078.2

88

1075.9
1077.4

27
1073.5

1072.9 198.99 1079.2 199

1072 .0

216
35

55
1075.6
1075.6

45
1072.5
1071.2
1075.7

100
1071. 4
1073.8

100
1069.9
1069.4

100
1070.7
1070.0

Existing Channel, Supercritical Flow

27
146
225

88

3
35

137
200

55
137
202

45
133
175
300

100
135
180

100
131
165
222

100
136
172
223

148.01

148.01

88

51
35

1080

1072.9

1072.0

199

148

148

.3 .5

122 1079.9
170 1074.2

225 27
123 1074.8
220 1078.8

221 55
123 1077.1
193 1074.9

.1 .3

194 45
122 1075.1
170 1070.8
250 1075.9

202 100
122 1073.1
168 1068.9
217 1073.1

189 100
122 1074.6
175 1070.9

195 100
122 1073.8
162 1069.6
212 1073.9

70
199

1077.4

1081. 0

137
1077.7
1072 .1

1082.0

3
148

1

148

.025

1081.2
1073.7

VI - 9

.015

123
1080.5
1077.2

XTANKSPR.DAT

133
1076.5
1070.9
1075.6

136
1073.8
1069.1
1073.1

135
1075.4
1070.8

131
1074.6
1070.0
1073.8

.03

.04

.03

.04

NC

NC

Xl 5145 15
GR1077.0 100
GR1071.8 167
GR1074.0 194

Xl 5323 6
X3 10
GR1080.4 100
GRI078:7 224

SB 1. 05 1. 6
Xl 5235 6
X2
X3 10
GR1079.0 100
GR1078.2 227

GR1081.6 100
GR1074.1 158
GR1018.8 225

Xl 4900 13
GR1074.3 100
GR1069.1 156
GR1072.7 202

Xl 5100 11
GR1075.8 100
GR1070.3 159
GR1074.6 250

Xl 5000 13
GRJ075.0 100
GR1070.0 156
GR1073.3 195

Xl 5200 9
GR1078.2 100
GR1072.0 171

I
I
I
lit

' ..

I,
;c,,>_;;

Ii
',i'.. _\

1
'1.)

If:.IT

I
tc.l.1

,'",
,

I'
I
I
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1

".1
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HEC-2 Input File: XTANKCI.DAT

CI 2,02

Xl 11750
CI 164

* Match Existing Channel
Xl 11825
CI 136

EJ
ER

100

75

100

75

-36

100
-30

75
.01

Channel Improvements

.7

.6

I;

I
\'
I

I'
I :....

I
'r':"i. '-.'.

l
e."1,1

y

"

I'
Ii

;

It
I
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OUTPUT-SUBCRITICAL
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********************************************
• HEC-2 WATER SURFACE PROFILES •. .

Version 4.6.2; May 1991 •
•

• RuN. DAit 28JOL93 TIME 11:10:54 *
**********************************~*********

x X XXXXXXX XXXXX XXXXX
X X X X X X X
X X X X X
XXXXXXX XXXX x XXXXX XXXXX
X X X X X
X X X X X X
X X XXXXXXX XXXXX XXXXXXX
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• u.s. ARMY CORPS OF ENGINEERS •
• HYDROLOGIC ENGINEERING CENTER •
• 609 SECOND STREET, SUITE D
• DAVIS, CALIFORNIA 95616-4687 *
* (916) 756-1104 *
***************************************



I
I 28JUL93 11:10:54 PAGE 1

Tl WHITE TANKS #4 FLOOD RETENTION INLET CHANNEL
T2 DESIGN CCNCEPT REPORT 7/28/93
T3 CHANNEL IMPROVE, SUBCRITICAL FLOW (0100 - 2206CFSl
T4 STATION 17+48 TO 115+50

J3 VARIABLE CODES FOR SUMMARY PRINTOUT

Version 4.6.2: May 1991
.******--**••_*_.*.****-***.*._. __ ._.

**************t**********************
HEC-2 WATER SURFACE PROFILES

11:10:54

ITRIICE

FQ

THIS RUN EXECUTED 28JUL93

WSEL

1048.65

CHNIM

7

Q

2206

IBW

HVINS

.3

ALLDC

-1

FN

METRIC

XSECH

STRT

XSECV

IDIRNINV

PRFVSIPLOT

INQ

.'1,.

Jl ICHECK

-10

J2 NPROF

-1

I
I'

I
I

100 105 120 150

I

I
I
I
I

I
I

I
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28JUL93 11:10:54 PAGE 44

I: *************************************
HEC-2 WATER SURFACE PROFILES

Version 4.6.2: May 1991
-************************************

THIS RUN EXECUTED 28JUL93 11:11:19

NOTE- ASTERISK (*) AT LEFT OF CROSS-SECTION NUMBER INDICATES MESSAGE IN SUMMARY OF ERRORS LIST

CHANNEL IMPROVE, SUBCRIT

SUMMARY PRINTOUT TABLE

1069.24 1069.00

1072.19 1073.00

1078.45 1080.00

5.68 1068.38

6.22 1071.52

5.10 1078.00'

EG

7.18 1069.18

6.56 1072.19

8.49 1079.12·

VCHCWSELDEPTH

.00

.43

.00

H3CLASS

30.00

10.00

2.00

QWEIR

16.01

.00

.00

QPR

2184.41

2206.00

2206.00

ELTRDEGPRSELLC

1066.70

1010.30

1077 .40

100

EGLWC

1068.78

1071.58

1079.12

SECNO

4248.000

4712.000

5323.000

I
I

I
I
I
I
I
I
i
I

I
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I
I 28JUL93 11:10:54 PAGE 45

CHANNEL IMPROVE, SOBCRIT

SUMMARY PIUNTOUT TABLEI SECNO CWSEL

105

HL OLOSS TOPWIO OLOB OCH OROS

------------------------------------------------------------------------------------------

------------------------------------------------------------------------------------------

------------------------------------------------------------------------------------------
4186.000 1066.46 .02 .12 69.35 1.70 2202.16 2.14

4197.000 1066.22 .02 .34 53.99 .00 2206.00 .00

4248.000 1068.38 1.09 .00 58.22 .00 2205.79 .21

4300.000 1068.26 .04 .16 59.96 .00 2206.00 .00

··:i

I
I
I
I

•

I
I
I

••":'..

.... ,

I

4645.000 1070.15

4660.000 1070.26

4712.000 1071.52

4733.000 "1071.77

5211.000 1075.39

5235.000 1075.86

* 5323.000 1078.00

5350.000 1078.65

.06

.02

.99

.01

.00

.OB

1.31

.03

.09

.02

.00

.05

.22

.15

.00

.14

74 .26

53.99

54.00

126.10

64.89

50.99

SO .99

76.03

.00 2206.00

.00 2206.00

.00 2206.00

106.67 2011.22

.00 2206.00

.00 2206.00

.00 2206.00

.00 2206.00

VII - 22
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I
I 28JUL93 11:10:54 PAGE 46

CHANNEL ~PROVE, SUBCRIT

SUMMARY P~INTOUT TABLE 120

SECNO CWSEL. EG

1634.000 1048.65 1048.98

1748.000 1048.81 1049.33

1800.000 1048.92 1049.56

1900.000 1049.21 1050.20

DEPTH TOPWID

4.44 125.52

1053.10

1052.87

1053.72

1055.31

1056.14

1051.67

1050.53

1052.54

1055.81

1054.52

1056.32

1057.08

1057.82

1058.64

1059.06

1059.88

1060.60

1060.55

1061.38

1062.20

STCHR RBEL

257.38 1049.81

288.75 1049.88

253.92 1050.65

247.49 1051. 37

244.33

229.33

237.06

245.02

246.30

251.39

292.96

305.48

247.83

189.88

170.28

161.32

147.68

294.81

295.87

298.06

299.80

287.60

289.80

291.96

1056.13

1055.70

1056.88

1057.70

1057.60

1058.30

1059.00

1060.31

1059.70

1060.40

144.88 100000.00

STCHL XLBEL

120.00 1050.00

179.98 1048.69

146.84 1049.96

58.47

72.20

53.10

196.94

132.00

132.00

131.00

201.36

131.00

131.00

148.51 1052.96

134.37 100000.00

13"4.62 100000.00

139.83 100000.00

142.86 100000.00

140.00 100000.00

.178.60 1056.17

180.76 1058.33

131.88 1056.88

85.00 ,1055.80

BW

90.00

70.00

61.00

44.00

36.00

36.00

36.00

36.00

36.00

36.00

36.00

36·.00

36.00

36.00

36.00

36.00

36.00

36.00

36.00

36.00

36.00

36.00

36.00

36.00

CLSTA

190.00

232.00

199.00

199.00

199.00

189.00

189.50

196.00

199.00

201.50

237.50

247 .50

192.00

140.00

114.00

114.00

98.50

244.00

244,'00

244.00

244.00

244.00

244.00

244.00

76.06

69.11

73.28

72.99

72.99

72.91

72.86

68.98

73.15

73.23

110.15

95.96

79.70

72.35

75.12

75.51

75.56

75.85

75.85

75.88

75.93

75.98

76.03

4.37

4.37

4.46

4.54

4.89

4.94

4.95

4.98

4.99

4.99

5.00

5.00

5.01

5.01

4.14

4.66

4.62

4.62

4.n
4.60

4.12

4.65

4.65

20.03

33.22

42.63

68.90

88.84

21.97

21.15

21.06

20.47

20.47

20.41

20.32

20.22

20.13

20.06

41.18.

26.38

27.16

27.16

27.38

27.54

41.78

26.73

26.52

10*KSVCH

4.61

5.77

6.43

7.99

8.96

8.12

8.01

8.00

7.92.

7.92

7.91

7.90

7.88

7.87

7.86

10.14

8.66

8.75

8 •.75

8.78

8.80

10.19

8.71

8.68

1050.62

1050.86

1051.08

1051.29

1051.50

1051.71

1051.91

1()52.11

1052.32

1052.52

1052.72

1055.49

1055.85

1056.25.

1056.40

1056.67

1056.95

1059.89

1060.26

1060.53

1049.38

1049.84

1050.08

1050.30

1050.53

1050.73

1050.94

1051.15

1051.35

1051.56

1051.76

1053.89

1054.69

1055.06

1055.21

1055.48

1055.75

1058.27

1059.08

1059.36

3000.000

1945.000

2000.000

2100.000

2200.000

2300.000

2400.000

2500.000

2600.000

2700.000

2800.000

2900.000

2901.000

3145.000

3200.000

3300.000

3400.000

3401.000

3500.000

3600.000
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4000.000 1063.39 1064.63

4660.000 1070.26 1071.20

4712.000 1071.52 1072.19

3645.000 1059.47 1060.65

3700.000 1059.61 1060.80

3800.000 1059.88 1061.07

• 3801.000 1062.66 1063.93

3900.000 1062.90 1064.30

RBELS'l'CHR

292.71 1062.51

294.04 1063.00

296.47 1063.89

284.31 1063.85

278.19 1064.60

253.01 1065.33

226.47 1065.91

224.33 1066.87

223.79 1066.80

221.93 1066.80

220.00 1066.80

195.00 1065.50

207.00 1069.00

207.00 1068.10

197.00 1068.10

185.00 1068.30

184.00. 1068.60

185.00 1068.90

183.00 1069.10

183.00 1069.20

192.00 1069.50

216.00 1070.20

207.00 1073.00

207.00 1072.50

207.00 1067.90

213.00 1071.50

XLBELS'l'CHL

131.00 1060.70

132.00 1061.20

133.00 1062.10

206.60 1063.12

135.00 1063.30

136.00 1064.00

138.00 1064.90

135.68 1066.86

136.42 1066.72

137.00 1066.70

137.00 1066.70

133.00 1065.50

153.00 1068.20

153.00 1068.60

139.00 1068.20

133.00 1068.80

132.00 1069.30

132.00 '1069.60

132.00 1070.00

132.00, 1070.40

137.00 1070.60

141.00 1070,.60

153.00 1073.00

153.00 1072.50

153.00 1067.90

123.00 1072.60

.01

.01

.01

.01

.01

.01

.01

.01

.01

.01

.01

50.00

.01

.01

BW

36.00

36.00

36.00

36.00

36.00

36.00

39.00

, 48.00

49.00

54.00

54.00

.01

CLS'l'A

244.00

244.00

244.00

244.00

236.00

209.00

182.00

180.00

180.00

180.00

180.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

180.00

58.22

59.96

50.04

50.11

50.96

49.22

49.07

54.55

74.26

53.99

54.00

126.10

73.21

53.99

'l'OPWID

73.18

73.06

72.94

144.02

70.80

72.50

73.79

74.42

74.30

74.09

68.24

69.35

3.72

5.68

5.16

4.45

4.63

4.39

4.40

4.36

5.01

4.65

5.26

6.22

6.37

3.72

DEP'l'H

4.64

4.62

4.61

4.39

4.35

4.57

4.73

4.94

4.95

5.02

3.56

4.06

26.66

26.98

27.31

31.41

34.17

28.58

22.68

15.28

14.96

12.55

41.01

13.75

25.42

6,.64

,10.72

22.59

22.8,1

22.56

23.00

23.06

12.67

12.17

8.56

5.06

3.32

41.22

10*KSVCH

8.70

8.73

8.77

9.15

9.50

8.91

8.25

7.29

7.24

6.86

10.14

8.77

11.00

7.18

8.51

11.26

11.28

11.17

11.33

11.36

9.17

8.07

7~78

6.56

5.85

10.32

EG

1071.16

1072 .26

1073.27

CWSELSECNo

4645.000 1070.15

4733.000 1071.77

4739.000 1071.62

4100.000 1063.84 1064.90'

4145.000 1064.19 1065.02

4150.000 1064.21 1065.03

4175.000 1064.36 1065.09

• 4176.000 1065.91 1067.51

• 4186.000 1066.46 1067.65

4197.000 1066.22 1068.09

• 4248.000 1068.38 1069.18

4300.000 1068.26 1069.39

4350.000 1067.85 1069.82

• 4400.000 1068.23' 1070.20

• 4450.000 1068.39 1070.33

• 4500.000 1068.60 1070.59

• 4550.000 1068.86 1070.86

4600.000 1069.71 1071.02
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5400.000 1018.58 1019.40

6300.000 1083.33 1084.52

6400.000 1083.59 1084.19

6401.000 1086.13 1087.73

5235.000 1075.86 1077.81

" 5323.000 1018.00 1079.12

5350.000 1078.65 1079.29

RBELSTCRR

214.38 1071.90

220.90 1072..27

222.25 1073.10

222.00 1013.18

223.34 1074.60

222.80 1074.82

221.00 1075.60

221.00 1075.60

221.00 1075.60

260.24 1019.00

286.09 1079.78

289.38.1080.88

292.10 1081. 99.

296.02 1083.10

300.45 1084.48

287.57 1084.26

290.94 1085.39

294.92 1086.66

298.07 1087.13

300.66 1088.66

289.41 1088.84

291.90 1089.75

PAGE 48

XLBELSTCHL

136.00 1080.90

137.00 1019.90 225.00 1016.41

148.00 1081.00 199.00 1078.20

148.00 1082.00 199.00 1079.20

123.00 1080.50' 225.00 1078.80

145.00 1011.90

142.00 1072..30

136.00 1073.10

131.00 1013.80

135.00 1074.60

133.00 1015.10

132.42 1077.30

132.41 1011.29

137.00 1077.10

203.09 1019.48

199.74 1080.60

196.64 1081.65

193.65 1082.68

190.99 1083.62

202.23 1083.81

199.08 1084.88

196.12 1085.90

194.06 1086.70

191.35 1087.65

203.84 1087.53

201.06 1088.50

50.00

50.00

50.00

50.00

50.00

50.00

50.00

50.00

.01

.01

46.00

BW

50.00

36.00

36.00

36.00

36.00

36.00

36.00

36.00

36.00

36.00

36.00

36.00

36.00

36.00

36.00

CLSTA

180.00

179.00

178.00

244.00

194.00

220.00

244.00

244.00

244.00

244.00

244.00

244.00

244.00

244.00

244.00

244.00

244.00

176.00

175.00

174.00

174.00

174.00

.174.00

.00

.00

180.00

90.09

76.86

76.50

16.22

76.18

68.43

67.00

64.89

50.99

50.99

76.03

81.98

10.69

18.34

76.95

75.89

15.01

74.33

73.82

69.15

73.25

73.05

73.05

72.91

69.12

73.27

TOPWID

3.86

5.10

5.63

5.42

5.29

5.12

4.99

4.88

4.79

4.73

4.14

4.66

4.63

4.62

4.60

4.14

4.66

DEPTH

4.23

4.56

4.48

4.42

4.37

4.36

4.26

4.24

3.72

26.01

18.78

19.61

20.64

21.44

21.54

25.29

25.82

40.76

25.51

10.67

10.40

14.56

26.39

16.25

18.45

20.39

22.20

23.74

24.99

41.02

26.44

27.01

27.00

27.38

41.13

10"KS

6.43

1.27

VCH

8.79

7.58

7.77

7.90

8.00

8.01

8.75

8.87

10.32

11.21

8.49

7.29

7.63

7.91

8.15

8.35

8.50

10.13

8.67

8.74

8.74

8.78

10.14

8.67

EG

1073.70

1013.91

1074.13

1074.23

CWSEL

11:10:54

1072.16 1013.35

1072.60 1013.49

1013.26 1014.45

1073.21 1014.49

1075.39 1077.05

1072.76

1012.94

1013.14

1073.23

1083.06 1084.25

1078.73 1079.56

1078.87 1079.78

1079.02 1079.99

1086.93 1088.09

SECNO

4750.0,00

4800.000

4900.000

5000.000

5100.000

5145.000

5200.000

5210.000

5211.000

5500.000

5600.000

5700.000

6200.000

6500.000

28JUL93

5800.000 1019.19 1080.22

5900.000 1019.38 1080.46

6000.000 1079.60 1080.72

" 6001.000 1082.01 1083.61

6100.000 1082.81 1083.97
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7800.000 1096.53 1097.72

7875.0~0 1096.73 1097.92

7876.000 1099.22 1100.86

7900.000 1099.73 1100.98

8100.000 1100.34 1101.55

8200.000 1100.62 1101.83

8300.000 1100.90 1102.11

8400.000 1101.18 1102.39

8500.000 1101.46 1102.67

7400.000 1092.39 1093.59

7500.000 1092.66 1093.87

7501.000 1095.21 1096.81

7600.000 1096.01 1097.17

7700.000 1096.26 1097.45

RBELSTCHR

295.13 1099.63

295.00 1090.80

298.24 1091. 89

300.76 1092.80

303.26 1093.71

291.24 1093.70

293.68 1094.59

296.20 1095.50

298.70 1096.41

301.08 1097.28

303.37 1098.13

305.56 1098.96

293.39 1098.92

296.80 1100.33

300.26 1101. 48

302.38 i102.21

288.79 1101.82

290.39 1102.29

294.06 1103.48

297.67 1104.67

301.16 1105.82

301.32 1106.14

301.50 1106.47

301.99 1106.87

289.81 1106.82

290.11 1107.18

XLBELSTCHL

200.61 1097.70

198.39 1089.45

195.87 1090.36

193.19 1091.31

190.87 1092.17

204.45 1091.78

200.78 1092.98

197.37 1094.11

194.14 1095.20

192.68 1095.84

191.21 1096.49

189.56 1097.18

201.11 1097.29

199.80 1098.18

194.84 1099.70

192.88' 1100.40'

207.15 1099:83

204.63 1100.53

200.18 1101.93

196.63 1l<l3.09

192.92 1104.30

191.94 1104.83

194.26 1104.52

189.80 1105.92

204.00 1105.37

198.79 1106.95

36.00

36.00

36.00

36.00

36.00

36.00

36.00

36.00

36.00

36.00

36.00

36.00

36.00

36.00

36.00

36.00

BW

36.00

36.00

36.00

36.00

36.00

36.00

36.00

36.00

36.00

36.00

244.00

244.00

244.00

244.00

244.00

244 .00

244.00

244;00

244.00

244.00

244.00

244.00

244.00

244.00

CLSTA

244.00

244.00

244.00

244.00

244.00

244.00

244.00

244.00

244.00

244.00

244.00

244.00

73.28

73.06

73.02

72.96

68.77

72.30

72.71

72.71

72.70

72.70

72.69

72.69

69.12

73.27

ToPwrD

73.06

73.02

72.91

72.85

69.12

73.06

73.14

73.05

72.92

72.84

72.77

69.11

4.66

.4.59

4.59

4.59

4.59

4.14

4.66

.4.63

4.62

4.61

4.10

4.54

4.59

4.59

DEPTH

4.63

4.62

4.61

4.60

4.14

4.64

4.64

4.62

4.61

4.60

4.59

4.14

27.98

28.00

28.01

28.01

41.14

26.40

26.97

27.09

27.• 24

42.79

29.17

27.96

27.97

10*KS

26.98

27.09

27.38

27.56

41.13

26.97

26.76

27.00

27.36

27.57

27.80

41.17

26.38

VCH

8.73

8.75

8.78

8.80

10.14

8.73

8.71

8.74

8.78

8.80

8.83

10.14

8.66

8.73

8.75

8.76

10.28

8.98

8.84

8.85

8.85

8.85

8.85

8.85

10.14

8.67

EGCWSEL

1087.18 1088.37

1087.45 1088.64

1087.72 1088.91

1087.99 1089.19

1090.53 1092.13

1091.31 1092.50

1091.59 1092.77

1091.85. 1093.04

1092.12 1093.31

1100.06 1101.27

1104.01 1105.61

1104.81 1105.97

SECNO

6600.000

6700.000

6800.000

6900.000

6901.000

7000.000

7100.000

7200.000

7300.000

8501.000

8600.000

8000.000
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9900.000 1114.36 1115.56

8800.000 1105.33 1106.52

8700.000 1105.06 1106.25

10800.000 1122.93 1124.12

RBELSTCHR

290.36 1107.52

294.49 1108.83

298.41 1110.09

301.38 1111.11

289.07 1111.04

290.09 1111.57

292.81 1112.53

296.76 1113.80

300.40 1114.99

288.22 1114.91

291.26 1115.95

293.91 1116.90

298.88 1118.70

299.00 1119.01

288.97 1119.53

289.04 1119.83

293.40 1121.20

295.78 1122.07

298.31 1122.99

300.45 1123.80

303.07 1124.74

291.14 1124.76

293.54 1125.64

296.07 1126.55

297.22 1127.12

296.45 1117.8l

XLBELSTCHL

195.90 1116.73

197.84 1107.47

194.66 1108.54

191.95 1117.99

189.45 1118.90

201.93 1118.81

200.16 1119.53

198.87 1120.13

197.26 1120.82

193.68 1121.99

190.08 1123.17

186.65 1124.31

198.25 1124.41

194.12 1125.57

191.16 1126.74

189.64 1127.40

191.97 1109.50

189.09 1110.50

201.76 1110.33

196.41 1111. 95

190.67' 1113.66

186.84 1114.90

185.71 1115.46

197.04 1115.60

196.25 1116.08

196.00 1116.42

BW

36.00

36.00

36.00

36.00

36.00

36.00

36.00

36.00

36.00

36.00

36.00

36.00

36.00

36.00

36.00

36.00

36.00

36.00

3'6.00

36.00

36.00

36.00

36.00

36.00

36.00

36.00

CLSTA

244.00

244.00

244.00

244.00

244.00

244.00

244.00

244.00

244 .00

244.00

244.00

244.00

244.00

244.00

244.00

244.00

244.00

244.00

244.00

244.00

244.00

73.06

73.02

12.91

12.91 244.00

72.85' 244.00

72.77 244.00

69.11 244.00

73.28 244.00

72.85

69.13

73.27

73.06

73.01

TOPWIO

73.06

73.02

72.91

72.85

69.13

73.27

73.06

73.01

12.91

69.13

73.27

73.06

73.01

4.62

4.61

4.61

4.60

4.14

4.66

4.63

4.62

4.61

4.60

4.59

4.14­

4.66

4.63

4.62

4.60

4.14

4.66

4.63

4.62

4.61

4.14

4.66

4.63

4.62

DEPTH

4.63

27.38

27.57

27.38

27.56

41.10

26.41

26.98

27.10

27.38

41.11

26.41

26.98

27.10

41.10

26.41

26.98

27.10

27.38

27.56

27.77

41.18

26.38

26.97

27.08

10*KS

26.97

27.09

8.80

VCH

8.73

8.75

8.78

8.80

10.13

8.67

8.73

8.75

8.78

10.13

8.67

8.73

8.75

8.78

10.13

8.67

8.73

8.75

8.78

8.80

8.82

10.14

8.66

8.73

8.75

EG

1111.19

1119.44

1118.53

CWSEL

1109.21 1110.37

1116.93

1122.66 1123.85

SECNO

9400.000 1110.00

9100.000

9901.000

8900.000 1105.60 1106.79

9000.000 1105.87 1107.07

9001.000 1108.41 1110.01

9200.000 1109.46 1110.65

9300.000 1109.73 1110.92

9401.000 1112.50 1114.10

9500.000 1113.30 1114.46

9600.000 1113.55 1114.74

9700.000 1113.82 1115.01

9800.000 1114.09 1115.28

10700.000

10300.000 1118.52 1119.71

10400.000 1118.79 1119.99

10500.000 1119.06 1120.27

10501.000 1121.61 1123.21

10600.000 1122.41 1123.57

10000.000 1117.73 1118.89

10100.000 1117.98 1119.17

10200.000 1118.25
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'SEcNO CWSEL EG VCII 10*KS DEPTII TOPWID CLSTA BW STCIIL XLBEL STCIIR RBEL

10900.000 1123.20 1124.39 8.78 27.37 4.61 72.92 244.00 36.00 189.86 1127.63 298.35 1127.68

11000.000 1123.47 1124.• 67 8.80 27.56 4.60 72.85 244.00 36.00 188.86 1128.15 298.93 1128.10

11001.000 1126.01 1127.61 10.14 41.14 4.14 69.12 244.00 36.00 199.68 1128.45 288.44 1128.48

11100.000 1126.81 1127.97 8.67 26.40 4.66 73.27 244.00 36.00 197.98 1129.15 289.65 1129.06

11200.000 1127.06 1128.25 8.73 26.97 4.63 73.06 244.00 36.00 195.17 1130.14 290.66 1129.59

11300.000 1127.33 1128.52 8.75 27.09 4.62 73.02 244.00 36.00 192.69 1131.04 296.75 li31.40

11400.000 1127.60 1128.79 8.78 27.37 4.61 72.92 244.00 36.00 190.36 1131. 90 301.14 1132.77

11500.000 1127.87 1129.07 8.80 27.56 4.60 72.85 244.00 36.00 188.21 1132.72 304.67 1133.94

11501.000 1130.41 1132.01 10.13 41.10 4.14 69.13 244.00 36.00 200.41 1132.67 292.19 1133.82

11550.000 1130.83 1132.43 10.12 40.98 4.14 69.15 239.00 36.00 195.75 1133.00 287.94 1134.43

11650.000 1131.67 1133.27 10.12 40.98 4.14 69.15 202.00 36.00 113.00 1134.20 249.31 1134.86

11750.000 1132.84 1134.49 10.30 40.74 4.47 65.77 164.00 30.00 113.00 1134.90' 202.95 1134.36

11825.000 1135.88 1137.31 9.88 29.51 6.88 136.62 .00 .01 113.00 1135.50 164.00 J:l35.20
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CHANNEL IMPROVE, SUBCRIT

SUMMARY PRINTOUT TABLE 150

.00 1044;21 2206.00 1048.65 1046.76 1048.98

.00 1044.44· 2206.00 1048.81 1047.38 1049.33

.00 1044.54 2206.00 1048.92 1047.73 1049.56

.00 1044.74 2206.00 1049.21 1048.52 1050.20

.00 1044.83 2206.00 1049.38 1048.97 1050.62

.00 1044.94 2206.00 1049.84 1049.08 1050.86

.00 1045.15 2206.00 1050.08 1049.29 1051.08

.00 1045.35 2206.00 1050.30 1049.49 1051.29

.00 1045.55 2206.00 1050.53 1049.69 1051.50

.00 1045.75 2206.00 1050.73 1049.89 1051.71

.00 1045.95 2206.00 1050.94 1050.09. 1051.91

.00 1046.15 2206.00 1051.15 1050.29 1052.11

.00 1046.35 2206.00 1051.35 1050.49 1052.32

.00 1046.55 2206.00 1051.56 1050.69 1052.52

.00 1046.75 2206.00· 1051.76 1050.89 1052.72

.00 1049.75 2206.00 1053.89 1053.89 1055.49

.00 1050.03 2206.00 1054.69 1054.17 1055.85

.00 1050.44 2206.00 1055.06 1054.58 1056.25

.00 1050.59 2206.00 1055.21 1054.73 1056.40

.00 1050.87 2206.00 1055.48 1055~01 1056.67

.00 1051.15 2206.00 1055.75 1055.29 1056.95

.00 1054.15 2206.00 1058.27 1058.27 1059.89

.00 1054.43 2206.00 1059.08 1058.58 1060.26

.00 1054.71 2206.00 1059.36 1058.85 1060.53

478.46 492.87

382.58 .382.74

342.95 3.37.85

275.98 265.77

246.18 234.05

271.68 470.62

275.39 479.66

275.79 480.66

278.61 487.57

278.60 487.55

278.91 488.30

279.36 489.42

279.85 490.63

280.29 491.70

280.61 492.50

217.52 343.75

254.59 429.47

251. 98 423.28

251.98 423.28

251.27 421.59

250.76 420.39

216.42 341.28

253.41 426.67

254.13 428.39

.01KAREA

8.68

VCH

4.61

5.77

6.43

7.99

8.96

8.12

8.01

8.00

7.92

7.92

7.91

7.90

7.88

7.87

7.86

10.14

8.66

8.75

8.75

8.78

8.80

10.19

8.71

20.03

33.22

42.63

68.90

88.84.

21.97

21.15

21.06

20.47

20.47

20.41

20.32

20.22

20.13

20.06

41.18

26.38

27.16

27.16

27.38

27.54

41.78

26.73

26.52

10*KSEGCRIWSCWSELoELMINELLC

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

ELTRDXLCH

100.00

.00

114.00

52.00

100.00

45.00

55.00

100.00

100.00

100.00

100.00

100.00

100.00

100.00

100.00

1.00

100.00

145.00

55.00

100.00

100.00

1.00

100.00

100.00

* 2901.000

3000.000

3145.000

3200.000

3300.000

3400.000

3401.000

3500.000

3600.000

SECNO

1634.000

1748.000

1800.000

1900.000

1945.000

2400.000

2500.000

2600.000

2700.000

2800.000

2900.000

* 2000.000

2100.000

2200.000

2300.000

~ - -!

I

I
I

I
I
I
•
I
I
r

I

I
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ELMIN Q

1054.84 2206.00

1054.99 2206.00

1055.27 2206.00

1058.27 2206.00

1058.55 2206.00

1058.83 2206.00

1059.11 2206.00

1059.25 2206.00

1059.27 2206.00

1059.34. 2206.00

1062.35 2206.00

1062.40 2206.00

1062.50 2206.00

307.67 856.00

259.20 . 673.78

195.92 464.10'

195.56 461.89

197.52 464.48

194.65 460.02

194.12 459.40

240.63 619.66

273.42 632.38

283'.55 754.00

336.04 981.06

483.59 1211.39

214.19 343.59

I
I
I
I
I
I

'. :~

I
I
I
I
I
I
I

I
I
I
I

·0

28Jt1L93

SECNCD

3645.000

3700.000

3800.000

3801.000

3900.000

4000.000

4100.000

4145.000

4150.000

4175.000

4176.000

4186.000

4197.000

4248.000

4300.000

4350.000

4400.000

4450.000

4500.000

4550.000

4600.000

4645.000

4660.000

4712.000

4733.000

4739.000

11:10:54

XLCH

45.00

55.00

100.00

1.00

100.00

100.00

100.00

51.64

5.00

25.00

1.00

11.00

J.l.OO

51.00

52.00

50·.00

50.00

50.00

50.00

50.00

50.00

45.00

15.00

52.00

21.00

6.00

ELTRD

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

1069.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

1073.00

.00

.00

ELLC

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

1066.70

.00

.00

.00

.00

.• 00

.00

.00

.00

.00

1070.30

.00

.00

1062.70

1063.10

1063.40

1063.60

1064.00

1064.20

1064.50

1064.70

1065.50

1065.00

1065.30

1065.40

1067.90

2206.00

2206.00

2206.00

2206.00

2206.00

2206.00

2206.00

2206.00

2206.00

2206.00

2206.00

2206.00

2206.00

CWSEL

1059.47

1059.61

1059.88

1062.66

1062.90

1063.39

1063.84

1064.19

1064.21

1064.36

1065.91

1066.46

10.66.22

1068.38

1068.26

1067.85

1068.23

1068.39

1068.60

1068.86

1069.71

1070.15

1070.26

1071.52

1071",77

1071.62

CRIWS

1058.98

1059.13

1059.41

1062.66

1062.68

1062.98

1063.14

1062.99

1062.97

1062.89

1065.91

1065.80

1066.22

.00

1067.28

1067.85

1068.23

1068.39

1068.60

1068.86

1068.92

1069.43

1068.72

.00

1069.20

1071.62

EG

1060.65

1060.80

1061.07

1063.93

1064.30

1064.63

1064.90

1065.02

1065.03

1065.09

1067.51

1067.65

1068.09

1069.18

1069.39

1069.82

1070.20

1070.33

1070.59

1070.86

1071.02

1071.16

1071.20

·1072.19

1072 .26

1073.27

lOOKS

26.66

26.98

27.31

31.41

34.17

28.58

22.68

15.28

14.96

12.55

41.01

13.75

25.42

6.64

10.72

22.59

22.81

22.56

23.00

23.06

12.67

12.17

8.56

5.06

3.32

41.22

VCH

8.70

8.73

8.77

9.15

9.50

8.n.
8.25

7.29

7.24

6.86

10.14

8.77

11.00

7.18

8.51

1l.26

11.28

11.17

11.33

11.36

9.17

8.07

7.78

6.56

5.85

10.32

PAGE 53

AR£A

253.67

252.57

251.50

273.29

232.31

247.48

267.31

302.80

304.66

321. 60

217.54

254.73

200~62

.01K

427.28

424.68

422.14

393.63

377.36

412.65

463.19

564.41

570.42

622.67

344.49

594.82

437.57

I
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I

25.00 .00 .00 1072.00 2206.00 1075.86 1075.86 1077.81

88.00 1080.00 1077.40 1072.90 2206.00 1078.00 .00 1079.12

27.00 .00 .00 1073.02 2206.00 1078.65 1076.84 1079.29

.00 1073.16 2206.00 1078.58 1077.28 1079.40

.00 1067.93 2206.00 1072.16 1071.60 1073.35

.01K

578.05

4'75.28

302.53 547.28

289.12 513.59

278.99 488.51

270.70 468.23

264.32 452.77

259.55 441.32

217.84 344.45

254.39 429.00

252.49 424.49

252.50 424.51

251.28 421. 61

217.62 343.96

254.55 429.38

AREA

252.06 438.69

248.60 434.10

213.80 345.55

196.80 436.73

259.91 675.45

343.09 684.00

303.47

275.33

254.56 432.01

293.01 509.10

283.97 497.34

279.38 485.59

275.77 476.41

PAGE 54

7.58

7.77

7.90

8.00

8.01

8.75

8.79

VCH

8.87

10.32

11.21

8.49

6.43'

7.27

7.29

7.63

7.91

8.15

8.35

8.50

10.13

8.67

8.74

8.74

8.78

10.14

8.67

16.25

18.45

20.39

22.20

23.74

24.99

41.02

26.44

27.01

27.00

27.38

41.13

26.39

14.56

26.07

18.78

19.67

20.64

21.44

21.54

25.29

25.82

40.76

25.51

10.67

10.40

EGCRIWSCWSEL

1086.13 1086.13 1087.73

1086.93 1086.42 1~88.09

1079.02 1078.17 1079.99

1075.39 1075.39 1077.05

1073.23 1072.49 1074.23

oELMIN

.00 1081.99 2206.00

.00 1082.27 2206.00

.00 1074.03 2206.00

.00 1074.31 2206.00 1079.19 1078.45 1080.22

.00, 1074.59' 2206.00 1079.38 1078.73 1080.46

.00 1074.87 2206.00 1079.60 1079.02 1080.72

.00 1077.87 2206.00 1082.01 1082~01 108~.61

.00 1078.15 2206.00 1082.81 1082.29 1083.97

.00 1078.43 2206.00 1083.06 1082.57 1084.25

.00 1078.71 2206.00 1083.33 1082.85' 1084.52

.00 1078.99 2206.00 1083.59 1083.13 1084.79

.00 1069.01 2206.00 1073.26 1072.71 1074.45

.00 1069.03 2206.00 1073.27 1072.74 1074.49

.00 1068.87 2206.00

.00 1071.67 2206.00

.00 1068.05 2206.00 1072.60 1071.67 1073.49

.00 1068.29 2206.00 1072.76 1071.91 1073.70

.00 1068.53 2206.00 1072.94 1072.15 1073.91

.00 1068.77 2206.00 1073.14 1072.39 1074.13

.00 1073.44 2206.00 1078.73 1077.58 1079.56

,.00 1073.75 2206~DO 1078.87 1077.89 1079.78

ELLC

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

ELTRD

50.00

11.00

XLCH

112.60

100.00

100.00

100.00

100.00

1.00

100.00

100.00

100.00

100.00

1.00

100.00

100.00

50.00

100.00

100.00

100.00

45.00

55.00

10.00

1.00

11:10:54

5600.000

5700.000

5800.000

5900.000

6000.000

6001.000

6100.000

6200.000

6300.000

6400.000

6401.000

6500.000

5350.000

5400.000

4750.000

5500.000

SECNO

28JUL93

4800.000

4900.000

5000.000

5100.000

5H5.000

5200.000

5210.000

5211.000

5235.000

'. 5323.000

I

I

I
I

I

I

I

I

I

I
I
I

I
I
I
I
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249.93- 418.~2

217.55 3~3.81

I
I
I
I

I
I
I
I
j

*

*

28JUL93

SECNO

6600.000

6700.000

6800.000

6900.000

6901.000

7000.000

7100.000

7200.000

7300.000

7400.000

7500.000

7501.000

7600.000

7700.000

7800.000

7875.000

7876.000

7900.000

8000.000

8100.000

8200.000

8300.000

8400.000

8500.000

8501.000

8600.000

11:10:54

XLCH

100.00

100.00

100.00

100.00

1.00

100.00

100.00

100.00

100.00

100.00

100.00

1.00

100.00

100.00

100.00

75.00

1.00

25.00

100.00

100.00

100.00

100.00

100.00

100.00

1.00

100.00

ELTRO

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

• 00

.00

.00

.00

.00

.00

.00

ELLC

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

•.00

ELKIN

1082.55

1082.83

1083.11

1083.39

1086.39

1086. 67

1086.95

1087.23

1087.51

1087.79

1088.07

1091. 07

1091.35

1091. 63

1091. 91

1092.12

1095.12

1095.19

1095.47

1095.75.

1096.03

1096.31

1096.59

1096.87

1099.87

1100.15

Q

2206.00

2206.00

2206.00

2206.00

2206.00

2206.00

2206.00

2206.00

2206.00

2206.00

2206.00

2206.00

2206.00

2206.00

2206.00

2206.00

2206.00

2206.00

2206.00

2206.00

2206.00

2206.00

2206.00

2206.00

2206.00

2206.00

CWSEL

1087.18

1087.45

1087.72

1087.99

1090.53

1091.31

1091.59

1091.85

1092.12

1092.39

1092.66

1095.21

1096.01

1096.26

1096.53

1096.73

1099.22.

1099.73

1100.06

1100.3~

1100.62

1100.90

1101.18

1101.46

1104.01

1104.81

CRIWS

1086.69

1086.97

1087.25

1087.53

1090.53

1090.82

1091.09

1091.37

1091. 65

1091.93

1092.21

1095.21

1095.50

1095.77

1096.05

1096.26

1099.22

1099.34

1099.61

1099.89

1100.17

1100.45

1100.73

1101.01

1104.01

110~ .30

EG

1088.37

1088.64

1088.91

1089.19

1092.13

1092.50

1092.77

1093.04

1093.31

1093.59

1093.87

1096.81

1097.17

1097 .~5

1097.72

1097.92

1100.86

1100.98

1101.27

1101.55

1101.83

1102.11

1102.39

1102.67

1105.61

1105.97

10*KS

26.98

27.09

27.38

27.56

41.13

26.97

26.76

27.00

27.36

27.57

27.80

41.17

26.97

27.09

27.24

42.79

29.17

27.96

27.97

27.98

28.00

28.01

28.01

41.14

26.40

VCH

8.73

8.75

8.78

8.80

10.14

e. 73

8.71

8.74

8.7B

8.80

8.83

10.14'

8.66

.8.73

8.75

8.76

10.28

8.98

8.84

8.85

8.85

8.85

8.85

8.85

10.14

e.67

PAGE 55

AREA

252.59

252.21

251.28

250.69

217.62

252.61

253.33

252.53

251.33

250.65

254.60

252.62

252.23

251. 72

21~. 62

245.70

249.~1

249.38

249.33

249.29

249.26

2~9.25

217.60

2S~. 54

.01K

~24.72

423.83

421. 61

420.23

343.96

424.76

426. ~8

424.57

421. 74

420.12

429.49

~24.78

.423.87

422.67

337.25

408.47

~17.20

417 .12 .

417.01

416.91

416.85

416.83

343.92

429.36

I
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.00 1109.20 2206.00 1113.82 1113.34 1115.01

.00 1100.43 2206.00 1105.06 1104.57 1106.25

.00 1100.71 2206.00 1105.33 1104.85 1106.52

.00 1100.99 2206.00 1105.60 1105.13 1106.79

.00 1101.27 2206.00 1105.87 1105.41 1107.07

.00 1104.27 2206.00 1108.41 1108.41 1110.01

.00 1104.55 2206.00 1109.21 1108.70 1110.37

.00 1104.83 2206.00 1109.46 1108.97 1110.65

.00 1105.11 2206.00 1109.73 1109.25 1110.92

.00 1105.39 2206.00 1110.00 1109.53 1111.19

.00 1108.36 2206.00 1112.• 50 1112.50 1114 .10

.00 1108.64 2206.00 1113.30 1112.79 1114.46

.00 1108.92 2206.00 1113.55 1113.06 1114.74

.00 1109.48 2206.00 1114.09. 1113.62 1115.28

.00 1109.76 2206.00 1114.36 1113.90 1115.56

.00 1112.79 2206.00 1116.93 1116.93 1118.53.

.00 1113.07 2206.00 1117.73 1117.22 1118.89

.00 1113.35 2206.00 1117.98 1117.49 1119.17

.00 1113.63 2206.00 1118.25 1117.77 1119.44

.00 1113.91 2206.00 1118.52 1118.05 1119.71

.00 1114.19 2206.00 1118.79 1118.33 '1119.99

.00 1114.47 2206.00 1119.06 1118~61 1120.27

.00 1117.47 2206.00 1121.61 1121.61 1123.21

.00 1117.75 2206.00 1122.41 1121.90 1123.57

.00 1118.03 2206.00 1122.66 1122.17 1123.85

.00 1118.31 2206.00 1122.93 1122.45 1124.12

252.20 423.79

.01K

424.79

423.89

252.62

252.24

251.25 421.55

250.67 420.18

250.01 418.61'

217.53 343.77

254.60 429.49

AREA

252.62 424.80

252.23 423.97

251.27 421. 59

250.67 420.18

217.68 344.09

254.52 4'29.30

252.59 424.72

252.20 423.79

251.25 421.55

217.67 344.07

254.52 429.30

252.59 424.72

252.20 423.79

251.25 421.55

250.66 420.16

217.68 344.09

254.52 429.30

2·52.59 424.72

8.75

VCH

8.78

8.80

10.13

8.67

8.73

8.75

8.78

8.80

8.82

10.14

8.66

8.73

8.75

8.73

8.75

8.78

8.80

10.13

8.67

8.73

8.75

8.78

10.13

8.67

8.73

27.10

27.38

27.57

41.10

26.41

26.98

27.10

27.38

27.56

27.77

41.18

26.38.

26.97

27.08

26.97

27.09

27.38

27.56

41.10

26.41

26.98

27.10

27.38

41.11

26.41

26.98

10*KSEGCRIWSCWSELELMINELLC

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

ELTRD

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

100.00

100.00

100.00

100.00

100.00

1.00

100.00

100.00

100.00

100.00

1.00

100.00

100.00

100.00

XLCH

100.00

100.00

100.00

100.00

1.00

100.00

100.00

100.00

100.00

1.00

100.00

100.00

9700.000

9800.000

SECNO

8700.000

8800.000

8900.000

9000.000

9001.000

9100.000

9200.000

9300.000

9400.000

9401.000

9500.000

9600.000

10300.000

10400.000

10500.000

10501.000

10600.000

10700.000

10800.000

9900.000

9901.000

10000.000

10100.000

10200.000

'". --.,.~

I

I

I

I
I

I
I
I
I

I
I
I
i
I
I
I
I
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28JUL93 11:10:54 PAGE 57

SECNO XLCH ELTRD ELLC ELMIN 0 CWSEL CRIWS EG 10*KS VCH AREA .01K

10900.000 100.00 .00 .00 1118.59 2206.00 1123.20 1122.73 1124.39 27.37 8.78 251.30 421. 66

11000.000 100.00 .00 .00 1118.87 2206.00 1123.47 1123.01 1124.67 27.56 8.80 250.70 420.25

11001.000 1.00 .00 ~OO 1121. 87 2206.00 1126.01 1126.01 1127.61 41.14 10.14 217.61 343.94

11100.000 100.00 .00 .00 1122.15 2206.00 1126.81 1126.30 1127.97 26.40 8.67 254.53 429.32

11200.000 100.00 .00 .00 1122.43 2206.00 1127.06 1126.57 1128.25 26.97 8.73 252.61 424.78

11300.000 100.00 .00 .00 1122.71 2206.00 1127.33 1126.85 1128.52 27.09 8.75 252.23 423.87

11400.000 100.00 .00 .00 1122.99 2206.00 1127.60 1127.13 1128.79 27.37 8.78 251.29 421. 64

11500.000 100.00 .00 .00 1123.27 2206.00 1127.87 1127.41 1129.07 27.56 8.80 250.70 420.25

11501.000 1.00 .00 .00 1126.27 2206.00 1130.41 1130.41 1132.01 41.10 10.13 217.68 344.11

11550.000 50.00 .00 .00 1126.69 2206.00 1130.83 1130.83 1132.43 40.98 10.12 217.89 344.59

11650.000 100.00 .00 .00 1127.53 2206.00 1131.67 1131.67 1133.27 40.98 10.12 217.89 344 .59

11750.000 100.00 .00 .00 1128.37 2206.00 1132.84 1132.84 1134.49 40.74 10.30· 214.12 345.62

J.1825.000 75.00 .00 .00 1129.00 2206.00 1135.88 1135.88 1137.31 29.51 9.88 278.58 406.06
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28JUL93 11:10:54 PAGE 58

CHANNEL IMPROVE, SUBCRIT

SUMMARY PRINTOUT TABLE 150

SECNO 0 CWSEL DIFWSP DIFWSX DIFKWS TOPWID XLCH

1634.000 2206.00 1048.65 .00 .00 .00 125.52 .00

1748.000 2206.00 1048.81 .00 .16 .00 110.15 114.00

1800.000 2206.00 1048.92 .00 .11 .00 95.96 52.00

1900.000 2206.00 1049.21 .00 .29 .00 79.70 100.00

1945.000 2206.00 1049.38 .00 .17 .00 72.35 45.00

2000.000 2206.00 1049.84 .00 .46 .00 75.12 55.00

2100.000 2206.00 1050.08 .00 .25 .00 75.51 100.00

2200.000 2206.00 1050.30 .00 .21 .00 75.56 100.00

2300.000 2206.00 1050.53 .00 .23 .00 75.85 100.00

2400.000 2206.00 1050.73 .00 .20 .00 75.85 100.00

2500.000 2206.00 1050.94 .00 .21 .00 75.88 100.00

2600.000 2206.00 1051.15 .00 .21 .00 75.93 100.00

2700.000 2206.00 1051.35 .00 .21 .00 75.98 100.00

2800.000 2206.00 1051.56 .00 .20 .00 76.03 100.00

2900.000 2206.00 1051. 76 .00 .20 .00 76.06 100.00

2901.000 2206.00 1053.89 .00 2.13 .00 69.11 1.00

3000.000 2206.00 1054.69 .00 .80 .00 73.28 100.00

3145.000 2206.00 1055.06 .00 .37 .00 72 .99 145.00

3200.000 2206.00 1055.21 .00 .15 .00 72.99 55.00

3300.000 2206.00 1055.48 .00 .27 .00 72.91 100.00

3400.000 2206.00 1055.75 .00 .27 .00 72.86 100.00

* 3401.000 2206.00 1058.27 .00 2.52 .00 68.98 1.00

3500.000 2206.00 1059.08 .00 .81 .00 73.15 100.00

3600.000 2206.00 1059.36 .00 .27 .00 73.23 100.00
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28JUL93 11:10:54 PAGE 63

SECNO 0 CWSEL DIFWSP DIFWSX DIFKWS TOPWID XLCH

10900.000 2206.00 1123.20 .00 .27 .00 72.92 100.00

11000.000 2206.00 1123.47 .00 .27 .00 72.85 100.00

11001.000 2206.00 1126.01 .00 2.54 .00 69.12 1.00

11100.000 2206.00 1126.81 .00 .80 .00 73.27 100.00

11200.000 2206.00 1127.06 .00 .25 .00 73.06 100.00

11300.000 2206.00 1127.33 .00 .27 .00 73.02 100.00

11400.000 2206.00 1127.60 .00 .27 .00 72.92 100.00

11500.000 2206.00 1127.87 .00 .27 .00 72.85 100.00

11501.000 2206.00 1130.41 .00 2.54 .00 69.13 1.00

11550.000 2206.00 1130.83 .00 .42 .00 69.15 50.00

11650.000 2206.00 1131. 67 .00 .84 .00 69.15 100.00

11750.000 2206.00 1132.84 .00 1.17 .00 65.77 100.00

11825.000 2206.00 1135.88 .00 3.04 .00 136.62 75.00
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28JUL93 11:10:54 PAGE 64

.,.
SUMMARY 9F ERRORS AND SPECIAL NOTES

WARNING SECN<J- 2000.000 PROFILE- 1 CONVEYANCE CHANGE OUTSIDE ACCEPTABLE RANGE

CAUTION SECNOo 2901.000 PROFILE- 1 CRITICAL DEPTH ASSUMED
CAUTION SECN<J- 2901.000 PROFILE- 1 MINIMUM SPECIFIC ENERGY

CAUTION SECNo- 3401.000 PROFILE- 1 CRITICAL DEPTH ASSUMED
CAUTION SECNo- 3401.000 PROFILE- 1 MINIMUM SPECIFIC ENERGY

CAUTION SECNO- 3801. 000 PROFILE- 1 CRITICAL DEPTH ASSUMED
CAUTION SECNO- 3801.000 PROFILE- 1 MINIMUM SPECIFIC ENERGY

CAUTION SECN<J- 4176.000 PROFILE- 1 CRITICAL DEPTH ASSUMED
CAUTION SECN<J- 4176.000 PROFILE- 1 MINIMUM SPECIFIC ENERGY

WARNING SECN<J- 4186.000 PROFILE- 1 CONVEYANCE CHANGE OUTSIDE ACCEPTABLE RANGE

CAUTION SECN<J- 4197.000 PROFILE- 1 CRITICAL DEPTH ASSUMED
CAUTION SECN<J- 4197.000 PROFILE- 1 MINIMUM SPECIFIC ENERGY

CAUTION SECNO- 4248.000 PROFILE- 1 HYDRAULIC JUMP.D.S.
WARNING SECNO- 4248.000 PROFILE- 1 CONVEYANCE CHANGE OUTSIDE ACCEPTABLE RANGE

CAUTION SECN<J- 4350.000 PROFILE- 1 CRITICAL DEPTH ASSUMED
CAUTION SECN<J- 4350;000 PROFILE- 1 MINIMUM SPECIFIC ENERGY

CAUTION sECN<J- 4400.000 PROFILE- 1 CRITICAL DEPTH ASSUMED
CAUTION SECNO- 4400.000 PROFILE- 1 MINIMUM SPECIFIC ENERGY

CAUTION SECNO= 4.450.000 PROFILE- 1 CRITICAL DEPTH ASSUMED
CAUTION SECN<J- 4450.000 PROFILE- 1 MINIMUM SPECIFIC ENERGY

CAUTION SECNO- 4500.000 PROFILE- 1 CRITICAL DEPTH ASSUMED
CAUTION SECNO- 4500.000 PROFILE- 1 MINIMUM SPECIFIC ENERGY

CAUTION SECNO- 4550.000 PROFILE- 1 CRITICAL DEPTH ASSUMED
CAUTION SECNo- 4550.000 PROFILE- 1 MINIMUM SPECIFIC ENERGY

CAUTION sECNO- 4739.000 PROFILE- 1 CRITICAL DEPTH ASSUMED
CAUTION sECN<J- 4739.000 PROFILE- 1 MINIMUM SPECIFIC ENERGY

CAUTION SECNO- 5211.000 PROFILE- 1 CRITICAL DEPTH ASSUMED
CAUTION SECNO- 5211.000 PROFILE- 1 MINIMUM SPECIFIC ENERGY

CAUTION SECNO- 5235.000 PROFILE- 1 CRITICAL DEPTH ASSUMED
CAUTION SECNO= 5235.000 PROFILE- 1 MINIMUM SPECIFIC ENERGY

CAUTION SECNO- 5323.000 PROFILE- 1 HYDRAULIC JUMP D.s.
WARNING SECNo- 5323.000 PROFILE- 1 CONVEYANCE CHANGE OUTSIDE ACCEPTABLE RANGE

CAUTION SECNO- 6001. 000 PROFILE- 1 CRITICAL DEPTH ASSUMED
CAUTION SECNO- 6001.000 PROFILE- 1 MINIMUM SPECIFIC ENERGY
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CAUTION SECNo- 6401. 000 PROFILE- 1 CRITICAL DEPTH ASSUMED

I CAUTION SllCNO= 6401.000 PROFILE- 1 MINIMUM SPECIFIC ENERGY

CAUTION SECNo- 6901.000 PROFILE- 1 CRITICAL DEPTH ASSUMED
CAUTION SECNo- 6901.000 PROFILE- 1 MINIMUM SPECIFIC ENERGY

CAUTION SECNo- 7501.000 PROFILE- 1 CRITICAL DEPTH ASSUMED

I
CAUTION SECNO= 7501. 000 PROFILE- 1 MINIMUM SPECIFIC ENERGY

CAUTION SECNo- 7876.000 PROFILE- 1 CRITICAL DEPTH ASSUMED
CAUTION SECNo- 7876.000 PROFILE- 1 MINIMUM SPECIFIC ENERGY

CAUTION SECNo- 8501.000 PROFILE- 1 CRITICAL DEPTH ASSUMED

I
CAUTION SECNo- 8501.000 PROFILE- 1 MINIMUM SPECIFIC ENERGY

CAUTION SECNO- 9001. 000 PROFILE- 1 CRITICAL DEPTH ASSUMED
CAUTION SECNo- 9001. 000 PROFILE- 1 MINIMUM SPECIFIC ENERGY

CAUTION SECNO- 9401. 000 PROFILE- 1 CRITICAL DEPTH ASSUMED
CAUTION SECNO= 9401. 000 PROFILE- 1 MINIMUM SPECIFIC ENERGY

I CAUTION SECNO- 9901. 000 PROFILE- 1 CRITICAL DEPTH ASSUMED
CAUTION SECNo- 9901. 000 PROFILE- 1 MINIMUM SPECIFIC ENERGY

"•.. ~l

CAUTION SECNo- 10501.000 1 CRITICAL DEPTH ASSUMED.... PROFILE-
CAUTION SECNo- 10501.000 PROFILE- 1 MINIMUM SPECIFIC ENERGY

I CAUTION SECNo- 11001.000 PROFILE- 1 CRITICAL DEPTH ASSUMED
. CAUTION SECNO- 11001. 000 PROFILE- 1 MINIMUM SPECIFIC ENERGY

:.~..:') CAUTION SECNO- 11501.000 PROFILE- 1 CRITICAL DEPTH ASSUMED, CAUTION SECNo- 11501.000 PROFILE- 1 MINIMUM SPECIFIC ENERGY

I CAUTION SECNO= 11550.000 PROFILE- 1 CRITICAL DEPTH ASSUMED
CAUTION SECNO= 11550.000 PROFILE- 1 MINIMUM SPECIFIC ENERGY

.; CAUTION SECNo- 11650.000 PROFILE- 1 CRITICAL DEPTH' ASSUMED
' . CAUTION SECNO- 11650.000 PROFILE- 1 MINIMUM SPECIFIC ENERGY

.' ~l

I CAUTION SECNo- 11750.000 PROFILE- 1 CRITICAL DEPTH ASSUMED
CAUTION SECNO= 11'750.000 PROFILE- 1 MINIMUM SPECIFIC ENERGY

CAUTION SECNO= 11825.000 PROFILE- 1 CRITICAL DEPTH ASSUMED
CAUTION SECNO- 11825.000 PROFILE- 1 MINIMOM SPECIFIC ENERGY

I
I
I
I

,

I
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1

I
I
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I
HEC-~ Input File: ·XTANKSPR.DAT Existing Channel, Supercritical Flow

I :",'.. ,.
Xl 3200 16 132 203 55 55 55

I GR105'S .5 100 1058.5 118 1057.6 132 1056.6 135 1055.6 145
GR1054.5 164 1055.6 181 1056.6 193 1057.7 197 1059.2 203
GR1059.9 212 1058.6 228 1058.6 250 1059.1 300 1059.1 350

It GRl059.1 400

Xl 3145 17 132 193 45 45 45
GR1058.1 100 1058.1 118 1057.2 132 1056.1 136 1055.2 148, GR1054.7 164 1055.1 180 1056.3 193 1057.7 193 1057.7 197
GR1058.9 203 1059.6 210 1058.1 226 1058.1 250 1058.7 300

r:' . GR1058.7 350 1058.7 400

I Xl 3001 1 1 1

!.-",-;', Xl 3000 12 65 132 100 100 1001\ GR1057.0 48 1056.6 65 1053.8 75 10.53.5 95 1053.8 114
GR1054.8 122 1056.0 128 1057.8 132 1058.5 139 1057.1 157

1('
GR1057.0 180 1057.0 195

Xl 2900 15 80 148 100 100 100
":''') GRI056.3 54 1055.7 70 . 1055.7 80 1053.6 88 1052.8 97t-,-· \
.. ,,)

GR1052.7 108 1052.9 125 1053.9 128 1056.1 139. 1058.7 148I' GRI058.0 150 1056.7 166 1055.9 175 1056.1 193 1056.3 208

tJ
Xl 2800 18 108 172 100 100 100
GRI055.4 70 1055.0 83 1055.8 85 1056.6 93 1056.3 108
GR1055.7 111 1052.3 123 1051.9 139 1052.4 157 1054.7 164
GRI055.4 172 1056.0 176 1055.7 182 1054.2 192 1055.2 219

I: GR1055.7 229 1055.2 232 1055.2 249

Xl 2700 18 159 225 100 100 100
GR1054.2 97 1053.5 110 1053.9 111 1054.4 117 1057.4 135Ii GRI056.5 159 1053.9 165 1051.5 180 1050.8 193 1051.1 205
GR1051.4 209 1054.5 220 1055.1 225 1056.4 267 1056.5 274
GR1054.8 278 1055.0 286 1054.9 323

I Xl 2600 17 194 301 100 100 100
X3 149

I'
GR1052.6 120 1058.9 149 1059.0' 159 1058.7 160 1058.1 194

;J GR1053.8 201 . 1052.4 210 1050.7 227 1050.3 240 1051. 0 255
GR1053.1 270 1054.5 285 1056.1 301 1056.2 311 1054.7 314

II GR1054.5 335 1054.5 360
'..1'

Xl 2500 16 187 288 100 100 100
X3 139

I
GR1051. 6 114 1058.8 139 1058.4 155 1057.9 157 1055.5 187
GR1051.8 206 1050.2 216 1049.8 228 1050.1 239 1051.2 249
GR10510 4 253 1055.8 288 1055.7 292 1053.7 297 1053.7 313

I J
GR1053.8 328

I VI - 13
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HEC-2 File: XTANKSPR.DAT Existing Channel, Supercritical FlowInput

I Xl 2~00 14 161 242 100 100 100
" X3 141

I GR105'l . 4 100 1051. 9 123 1056.9 141 1056.8 161 1052.5, 172
GR1049.6 187 1049.1 200 1049.6 211 1052.0 231 1053.6 242
GR1053.8 250 1053.1 262 1053.4 271 1053.4 303

j Xl 2300 15 160 238 100 100 100
x3 146

"'-'1
GR1051.0 100 1051. 9 132 1056.0 146 1055.7 160 1053.2 171I:' GR1048.8 189 1048.3 200 1048.1 207 1051. 8 222 1051.3 225
GR1054.1 238 1053.2 243 1052.2 253 1052.9 259 1053.2 300

........ ,~

'-:"'J
Xl 2200 15 156 236 100 100 100

I~ X3 142

"'""1- GR1051.2 100 1052.1 128 1055.4 142 1055.3 156 1051.1 173
;-,;."\

GRI048.2 190 1047.6 200 1048.2 210 1051.9 233 1053.1 236

I GR1053.1 246 1052.0 251 1052.9 256 1052.8 280 1052.9 300

......• / Xl 2100 14 149 230 100 100' . 100

IJ X3 137
GR1051.0 100 1051. 7 126 1055.1 137 1055.3 149 1050.7 169

,c., GR1047.4 189 1046.8 200 ' 1047.7 210 1052.4 230 1052.8 235..... ,.{

1\ GR1051.9 ' 242 1052.6 250 1052.8 280 1053.0 300

Xl 2000 11 151 227 100 100 100, X3 138
" GR1049.5 100 1050.4 124 1055.4 138 1055.3 151 1046.5 191

GR1046.0 200 1047.0 211 1050.5 227 1050.7 245 1052.4 260
I GR1052.9 300,i Xl 1900 11 161 237 100 100 100

X3 145
1 GR1049.7 100 1050.2 133 1052.8 145 1052.6 161 1045.9 190

1.1 GR1045.6 200 1046.7 215 1051. 7 237 1051. 0 259 1052.0 260
GR1052.9 300

I
Xl 1800 14 170 228 52 52 52
X3 134
GRI049.2 100 1049.2 132 1050.1 134 1049.7 170 1046.5 180

sJ
GR1045.4 188 1044.8 200 1045.0 209 1046.2 '218 1050.4 228
GR1050.5 248 1050.8 260 1049.8 277 1051.0 305

'·.1
Xl 1748 11 204 260 0 0, 0

I X3 165
GRI047.8 115 1048.4 130 1049.0 165 1048.2 204 1045.0 219
GR1044.5 230 1045.3 248 1049.4 260 1050.0 285 1049.1 312

I
GR1049.9 330

EJ
[

','\ ERIJ
j
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*******************-************************
* HEC-2 WATER SURFACE PROFILES *
** Version 4.6.2; May 1991 .'

, ' .
• RUN DAiE 28JUL93 TIME 11:07:29 *
t**.t*ttt'**"_"'****"*_'_'*"*'*""'_*'.

x X XXXXXXX XXX XX XXXXX
X X X X X X X
X X X X X
XXXXXXX XXXX X xxxxX XXXXX
X X X X X
X X X X X X
X X XXXXXXX XXXXX XXXXXXX

VI - 15
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• u.s. ARMY CORPS OF ENGINEERS •
HYDROLOGIC ENGINEERING CENTER

* 609 SECOND STREET, SUITE D
• DAVIS, CALIFORNIA 95616-4687
* (916) 756-1104 •
********'***********************~T.W*.*



I
I 28JUL93 11:07:29 PAGE 1

T1 WHITE TANKS t4 FLOOD RETENTION INLET CHANNEL
T2 DESIGN CONCEPT REPORT 7/28/93
T3 EXIST CHANNEL, SUPERCRITICAL FLOW (0100- 2200 CFS)
T4 STA 11S+50 TO STA 17+48

J1 ICHECK INO NINV IDIR STRT METRIC HVINS 0 WSEL FO

-10 1 -1 .3 2206

J2 NPROF IPLOT PRFVS XSECV XSECH FN ALLDC IBW CHNIM ITRACE

-1 -1

J3 VARIABLE CODES FOR SUMMARY PRINTOUT

100 lllS 150

I
I '.

"

,

'- ':':~
··'.r

I',

I
I J

1"1, '

I

****************._.*****************.
HEC-2 WATER SURFACE PROFILES

Version 4.6.2: May 1991
*************************************

VI - 16

THIS RUN EXECUTED 28JUL93 11:07 :29



I
I 28JUL93 11:07:29 PAGE 49

NOTE- ASTERISK (*) AT LEFT OF CROSS-SECTION NUMBER INDICATES MESSAGE IN SUMMARY OF ERRORS LIST

I,
************************.**********.*
HEC-2 WATER SURFACE PROFILES

Version 4.6.21 May 1991
•••***** •••******.****••• ********••••

EXIST CHANNEL, SUPERCRIT

THIS RUN EXECUTED 28JUL93 11:08 :07

SUMMARY PRINTOUT TABLE 100

1073.00 2206.00

1069.00 2199.07

6.11 1078.11 7.07 1078.8~

14.97 1071.2l

7.13 1069.02I'

I
,"

"

I
IJ

I

I

I
I
, .{

"

SECNO

5235.000

4660.000

4197.000

EGLWC

1078.04

1071.21

1068.37

ELLC

1077.40

1070.30

1066.70

EGPRS

1078.74

1069.67

1069.04

ELTRD

1080.00

QPR

2206.00

QWEIR

.00

.00

.54

CLASS

10.00

3.00

30.00

H3

.00

.00

.00

DEPTH

2.73

5.73

CWSEL

1067.73

1068.23"

VCH EG

I
VI - 17



EXIST CHANNEL, SUPERCRIT

SUMMARY PRINTOUT TABLE 105

I
I
I

28JUL93

SECNO

11:07:29

CWSEL HL OLOSS TOPWID OLOB OCH oaOB

PAGE 50

Ii

1\

"Iff
..Ii
I

." -,
j.,.)
;,

I,.. ;
j

'

:'::.1
.)-

I

------------------------------------------------------------------------------------------
5350.000 1077 .29 .16 .1S 84.33 .00 2206.00 .00

5323.000 1076.15 .19 .22 50.99 .00 2206.00 .00

5235.000 1078.11 .00 .00 51.00 .00 2206.00 .00

5200.000 1075.25 .06 .65 67.48 .00 2206.00 .00

------------------------------------------------------------------------------------------
4733.000 1067.73 .04 .72 54.00 .00 2206.00 .00

4712.000 1067.74 .22 .23 53.99 .00 2206.00 .00

4660.000 1067.73 .87 .00 53.99 .00 2206.00 .00

4645.000 1069.02 .07 .10 70.S9 .00 2206.00 .00

------------------------------------------------------------------------------------------
4300.000 1066.93 .03 .08 54.62 .00 2206.00 .00

* 424S .000 1066.02 .06 .10 53.99 .00 2206.00 .00

4197 •.000 1068.23 .64 .00 91.49 .67 2205.33 .00

4186.000 1064.79 .02 .79 62 •. 00 .00 2206.00 .• 00

VI - 18



I
EXIST CH~NEL, SUPERCRITI 28JUL93 11:07:29 PAGE 51

SECNO XLCH

SUMMARY I?RINTOUT TABLE

.01KAREA

279.61 330.55

242.59 315.98

174.89 252.25

161.72 226.96

200.65 252.02

215.60 258.97

215.31 262.30

205.43 257.54

193.39 242.75

222.32 270;78

196.24 237.26

187.98 228.42

192.95 229.65

187.71 221. 76

194.50 221.74

221.12 252.09

232.49 254.73

227.10 246.39

231.32 247.09

212.01 208.02

262.63 260.71

272.17 283.19

247.50 268.67

221.16 241.40

VCH

9.72

11.18

13.18

13.74

12.35

12.36

12.54

12.81

12.73

10.98

12.06

12.45

12.47

12.78

12.77

11.77

11.81

12.09

12.17

12.53

10.89

11.05

12.01

12.60

44 .54

48.74

76.48

94.48

76.62

72.56

70.73

73.37

82.58

66.37

86.45

93.27

92.28

98.96

98.97

76.58

75.00

80.16

79.71

10*KS

112.47

71.60

60.68

67.42

83.51

EGCRIWSCWSEL

1133.88 1133.88 1135.26

1117.40 1118.18 1119.64

1114.22 ,1115.05 1116.58

oELMIN

.00 1127.00 2206.00

.00 1126.60 2206.00 1133.13 1133.59 1134.98

.00 1125.90 2206.00 1131.58 1132.74 1134.26

.00 1125.10 2206.00 1130.45, 1131.78 1133.38

.00 1124.40 2206~00 1129.99 1130.93 1132.31

.00 1123.70 2206.00 1129.27 1130.14 1131.56

.00 1122.90 2206~OO 1128.51 1129.42 1130.84

.00 1122.20 2206.00 1127.71 1128.73 1130.11

.00 1121.40 2206.00 1126.89 1128.02 1129.33

.00 1120.70 2206.00 1126.71 1127.43 1128.50

.00 1119.90 2206.00 1125.49 1126.43 1127.69

.00 1119.10 2206.00 1124.40 1125.42 1126.77

.00 1118.30 2206.00 1'l23.46 1124.46 1125.84

.00 1117.50 2206.00 1122.37 1123.42 1124.88

.00 1116.70 2206.0Q, 1121.41 1122.43 1123.87

.00 1115.90 2206.00 1120.88 1121.67 1122.93

.00 1115.10 2206.00 1120.12 1120.82 1122.17.

.00 1114.30 2206.00 1119.23 1119.95 1121.39

.00 1113.50 2206.00 1118.44 1119.16 1120.59

.00 1112.70 2206.00

.00 1111.80 2206.00 1117.02 1117.53 1118.67

.00 1110.90 2206.00 1116.29 1116.93 1118.00

.00 1109.90 2206.00 1115.27 1115.99 1117.35

.00 1109.00 2206.00

ELLC

.00

.00

.00

.00

.00

.00

.00,

.00

.00

.00

.00

.00

.00

.00

ELTRD

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

150

100.00

100.00

100.00

100.00

100.00

100.00

100.00

100.00

50.00

100.00

.00

100.00

100.00

100.00

100.00

100.00

100.00

100.00

100.00

100.00

100'.00

100.00

100.00

100.00

10600.000

10500.000

10400.000

10300.000

. 10200.000

10100.000

10000.000

9900.000

9800.000

9700.000

9600.000

9500.000

9400.000

9300.000

11550.000

11500.000

11400.000

11300.000

* 11200.000

11100.000

11000.000

10900.000

10800.000

10700.000

ji
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XLCH EL'l'RD

9200.000 100.00

9100.000 100.00

9000.000 100.00

8900.000 100.00

8800.000 100.00

8700.000· 100.00

8600.000 100.00

8500.000 100.00

8400.000 100.00

8300.000 100.00

8200.000 100.00

8100.000 100.00

8000.000 100.00

7900.000 100.00

7800.000 100.00

.00 1094.70 2206.00 1099.13 1099.95 1101.58 107.62

.00 1093.80 2206.00 1098.45 1099.~6 1100.42 . 101.10

.00 1092.90 2206.00 1097.89 1098.35 1099.52 69.93

.00 1092.00 2206.00 1096.97 1097.50 1098.77 76.70

.00 1091.10 2206.00 1096.06 1096.56 1097.98 79.65

.00 1090.10 2206.00 1095.13 1095.65 1097.15 84.36

.• 00 1089.10 2206.00 1094.33 1094.85 1096.31 80.97

.00 1088.10 2206.00 1094.02 1094.27 1095.62 43.82

.00 1087.10 2206.00 1092.89 1093.56 1095.03 62.96

.00 1086.00 2206.00 1091.91 1092.75 1094.32 74.49

;00 1085.00 2206.00 1091.10 1092.07 '1093.54

AREA .0lK

207.06 222.17

232.78 227.49

248.36 225.79

255.50 221.46

272.12 226.81

260.74 '211.23

282.11 249.47

260.99 257.24

231.88 245.42

219.39 240.86

210.13 239.02

211.66 230.61

215.32 227.40

224.26 222.75

229.97 217.82

217.19 246.34

PAGE 52

VCH

13.31

13.04

13.38

13.70

13.86

13.34

11.89

11.62

11.87

11.86

11.83

12.30

12.67

13.03

13.40

13.05

13.69 240.89 212.65

11.81 241.40 219.39

10.65 261.07 263.80

10.98 233.37 251.89

11.20 ,210.77 247.17

11.45 198.17 240.19

11.34 207.25 245.16

10.83 275.83 333.25

12.36 236.38 278.01

12.94 218.63 255.59

78.20

73.54

80.80

83.88

85.18

91.50

94.11

98.08

80.19

10*KS

98.59

94.03

95.46

99.23

94.60

109.07

102.57

EGCRIWSCWSELoELMIN

.00 1108.10 2206.00 1113.02 1114.01 1115.65

.00 1107.20 2206.00 1112.19 1113.04 1114.63

.00 1106.30 2206.00 ·1111.23 1112.02 1113.68

.00 1105.30 2206.00 1110.25 1111.02 1112.70

.00 1104.40 2206.00 1109.36 1110.10 1111.70

.00 1103.40 2206.00 1108.38 1109.09 1110.67

.00 1102.50 2206.00 1107.83 1108.43 1109.67

.00 1101.70 2206.00 1107.07 1107.69 1108.91

.00 1100.80 2206.00 1106.12 1106.79 1108.13

.00 1100.00 2206.00 1105.24 1105.91 1107.30

:00 1099.10 2206.00 1104.37 1105.04 1106.45

.00 1098.20 2206.00 1103.32 1104.05 1105.55

.00 1097.30 2206.00 1102.28 1103.05 1104.61

.00 1096.50 2206.00 1101.24 1102.04 1103.65

.00 1095.60 2206.00 1100.17 1101.01 1102.64

ELLC

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

,.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

11:07:29

100.00

100.00

10'0.00

100.00

100.00

100.00

100.00

100.00

100.00

100.00

100.00

SEC$O

28JOL93

7700.000

* 7600.000

7500.000

7400.000

7300.000

7200.000

7100.000

* 7000.000

6900.000

6800.000

6700.000
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I

88.00 1080.00 1077.40 1072.00 2206.00 1078.11 999999.00 1078.89

11:07:29

XLCH ELTRD .01KAREA

211.85 242.93

201.47 235.12

204.00 234.59

196.36 228.41

193.75 228.34

188.15 -226.66

197.29 225.01

193.36 220.73

207.43 218.81

207.13 213.36

155.03 191.38

151.49 178.48

168.30 192.63

194.15197.99

166.07 333.68

312.12 896.53

160.57 166.84

195.47 219.80

259.21 314.74

201.15 244.80

187.53 224.41

191.83 233.06

186.69 223.57

177.18 337.52

125.40 206.23

131.97 223.93

PAGE 53

VCH

13.34

13.72

13.83

14.11

14.23

14 .13

14.09

14.23

14 .19

14.23

14.59

14.56

13.11

11.36

13.28

1.07

13.74

12.13

10.08

11.20

11. 76

11.50

11.82

12.45

17 .59

16.72

43.71

6.05

174.83

10*KS

82.46

8-8.03

88.43

93.28

93.33

94.73

96.12

99.88

101. 64

106.90

132.87

152.76

131;15

124.14

100.73

49.13

81.21

96.64

89.59

97.36

42.72

114.42

97.04

EGCRIWSCWSELoELM IN

.00 1084.10 2206.00 1090.14 1091.21 1092.71

.00 1083.20 2206.00 1089.09 1090.24 1091.84

.00 1082.30 2206.00 1088.18 1089.27 1090.96

.00 1081.40 2206.00 1087.14 1088.34 1090.04

.00 1080.50 2206.00 1086.14 1087.34 1089.10

.00 1079.70 2206.00 1085.19 1086.40 1088.16

.00 1078.80 2206.00 1084.27 1085.35 1087.19

.00 1078.00 2206.00 1083.19 1084.24 1086.20

.00 1077.10 2206.00 1082.23 1083.21 1085.17

.00 1076.30 2206.00 1081.17 1082.15 1084.12

-.00 1075.40 2206.00 1079.60 1080.83 1082.90

.00 1074.60 2206.00 1078.18 1079.51 1081.47

.00 1073.70 2206.00 1077.21 1078.01 1079.87

.00 1013.50 2206.00 1077.29 1077.78 1079.30

.00 1072;90 2206.00 1076.15 1076.77 1078.89

.00 1072.00 2206.00 1075.25 1076.13 1078.18

.00 1070.80 2206.00 1074.98 1075.74 1077.23

.00 1070.30 2206.00 1075.28 1075.43 1076.78

.00 1069.60 2206.00 1073.83 1074.20 1075.77

.00 1068.90 2206.00 1072.72 1073.22 1074.87

.00 1068.20 2206.00 1071.85 1072.21 -- 1073.91

.00 1067.60 2206.00. 1071.26 1071.66 1073.43

.00 1067.90 2206.00 1070.88 1071.47 1073.29

.00 1065.40 2206.00 1067.73 1069.20 1072.53

.00 1065.30 2206.00 1067.74 1069.02 1072.08

ELc.C

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00 -

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

50.00

27.00

100.00

100.00

100.00

100.00

100.00

ioo.oo
100.00

100.00

100.00

100.00

100.00

100.00

100.00

35.00

55.00

45.00

100.00

100.00

100.00

50.00

11.00

6.00

21.00

SECNO

6600.,000

6500.000

6400.000

6300.000

6200.000

4712.000

28JUL93

4733.000

6100.000

6000.000

5900.000

5800.000

5700.000

5600.000

5500.000

5400.000

5350.000

5323.000

5235.000.

,* 5200.000

5145.000

5100.000

5000.000

4900.000'

4800.000

4750.000

4739.000
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I

*

1073.00 1070.30 1065.00 2206.00 1067.73 999999.00 1071.21

.00 .00 1065.50 2206.00 1069.02 1069.45 1071.09

.00 .00 1064.70 2206.00 1068.52 1068.91 1070.90

XLCH ELTRD

.00 1064.50 2206.00 1068.88 1068.88 1070.86

.00 1064.20 2206.00 1068.18 1068.60 1070.67

.00 1064.00 2206.00 1067.80 1068.38 1070~48

.00 1063.60 2206.00 1067.86 1068.23 1070.26

.00 1063.40 2206.00 1067.16 1067.85 1070.04

.00 1063.10 2206.00 1066.93 1067.29 1069.18

.00 1062.70 2206.00 1066.02 1066.43 1068.38

.01KAREA

223.73 273.17

147.32 267.30

190.88 360.30

177.99 390.77

195.09 462.90

174.23 388.15

167.87 '362.77

177.15 397.92

161. 94 348.15

183.18 396.37

178.79 364.34

312.28 863.91

148.59 250.91

191.45 214.49

PAGE 54

14.97

11.56

11.52

9.86

13.14

12.45

13.62

12.04

12.34

7.13

14 .85"

12.39

11.31

12.66

VCH

31.87

22.71

32.30

36.98

30.73

40.15

30.97

36.66

6.52

77 .30

65.22

10*KS

68.11

37.49

105.78

EGCRIWSCWSEL

1068.23 .00 1069.02

1064.79 1065.78 1068.21

1065.17 1065.61 1067.23

1065.88 1065.88 1067.39

oELMIN

1062.50 2206.00

1062.40 2206.00

1061.70 2206.00

1062.00 2206.00.00

ELLC

1066.70

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

1069.00

.00

.00

11:07:29

52.00

15.00

45.00

50.00

50.00

50.00

50.00

50.00

50.00

52.00

51.00

11.00

36.00

5.00

28JUL93

4145.000

SECNO

4660.000

* 4645.000

4600.000

4550.000

4500.000

4450.000

4400.000

* 4350.000

4300.000

4248.000

4197.000

4186.000

4150.000

I

I
I
Ii

.00 1060.90 2206.00 1064.54 1064.65 1066.15

.00 1060.10 2206.00 1063.98 1063.98 1065.51

.00 1059.30 2206.00 1063.03 1063.28 1064.78

.00 1058.50' 2206.00 1062.44 1062.65 1064.01

.00 1058.10 2206.00 1062.04 1062.30 1063.64

.00 1057.70 2206.00 1061.59 1061.92 1063.31

.00 1056.90 2206.00 1060.99 1061.15 1062.57

.00 1056.10 2206.00 1060.17 1060.44 1061.86

.00 1055.30 2206.00 1059.69 1060.15 1061.13

.00 1054.50 2206.00 1058.77 1059.40 1060.46

.00 1054.70 2206.00 1059.17 1059.17 1060.05

I
····.

4100.000

4000.000

* 3900.000

3800.000

3700.000

3645.000

3600.000

3500.000

3400.000

3300.000

3200.000

3145.000

45.00

100.00

100.00

100.00

100.00

55.00

45.00

100.00

100.00

100.00

100.00

55.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00 1061.70 2206.00 1064.93 1065.35 1066.97 103.82

70.85

63.83

78.83

64.85

66.97

74.84

65.98

73.28

58.29

73.58

32.15

11.46

10.19

9.92

10.63

10.10

10.24

10.60

10.14

10.49

9.75

10.50

8.10

192.42 216.50

217.58 262.07

224.58 276.11

210.86 248.46

227.07 273.95

229.52 269.56

216.33 255.00

228.12 271. 58

218.88 257.70

247.40 288.93

226.97 257.18

402.23 389.06
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28JUL93 11:07:29 PAGE 55

SEciio XLCH ELTRD ELLC ELM IN Q CWSEL CRIWS EG 10*KS VCH AREA .01K

3001..000 45.00 .00 .00 1054.70 2206.00 1059.18 1059.18 1060.05 31. 71 8.05 405.25 391. 73

3000.000 1.00 .00 .00 1053.50 2206.00 1056.56 1057.72 1059.80 188.62 14.45 152.64 160.62

2900.000 100.00 .00 .00 1052.70 2206.00 1057.18 1057.18 1058.37 46.74 9.20 295.23 322.67

2800.000 100.00 .00 .00 1051. 90 2206.00 1056.09 1056.40 1057.53 70.80 10.23 276.96 262.18

2700.000 100.00 .00 .00 1050.80 2206.00 1055.69 1055.74 1056.88 47.50 9.15 299.10 320.08

2600.000 100.00 .00 .00 1050.30 2206.00 1054.28 1054.81 1056.14 103.65 10.94 201. 65 '216.68

2500.000 100.00 .00 .00 1049.80 2206.00 1054.42 1054.42 1055.64 57.21 8.98 262.43 291.66

2400.000 100.00 .00 .00 1049.10 2206.00 1054.00 1054.00 1055.24 50.11 9.07 271.31 311.63

2300.000 100.00 .00 .00 1048.10 2206.00 1053.83 1053.83 1055.04 47.88 9.08 281.29 318.79

2200.000 100.00 .00 .00 1047.60 2206.00 1052.49 1052.82 1054.37 80.66 10.99 201.88 245.63

2100.000 100.00 .00 .00 1046.80 2206.00 1052.19 1052.19 1053.81 62.74 10.21 216.77 278.51

2000.000 100.00 .00 .00 1046.00 2206.00 1051.57 1051.66 1053.20 58.49 10.38' 228.06 288.43

1900.000 100.00 .00 .00 1045.60 2206.00 1050.69 1050.84 1052.53 72.63 10.88 202.74 258.85

1800.000 100.00 .00 .00 1044. 80 2206.00 1049.49 1049.90 1051.71 83.71 11.97 184.37 241.11

1748.000 52.00 .00 .00 1044.50 2206.00 1049.05 1049.72 1051.27 86.69 12.05 197.95 236.93
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EXIST' CIl1IN.NEL, SUPERCRIT

SUMMARY PRINTOUT TABLE 150

SECNO 0 CWSEL DIFWSP DIFWSX DIFKWS TOPWID XLCH

11550.000 2206.00 1133.88 .00 .00 .00 136.80 - .00

11500.000 2206.00 1133.13 .00 -.17 .00 139.07 50.00

11400.000 2206.00 1131.58 .00 -.45 .00 66.58 100.00

11300.000 2206.00 1130.45 .00 -1.12 .00 56.73 100.00

11200.000 2206.00 1129.99 .00 -.17 .00 115.51 100.00

11100.000 2206.00 1129.27 .00 -.72 .00 149.51 100.00

11000.000 2206.00 1128.51 .00 -.76 .00 143.96 100.00

10900.000 2206.00 1127.71 .00 -.80 .00 95.61 100.00

10800.000 2206.00 1126.89 .00 -.82 .00 78.95 100.00

10700.000 2206.00 1126.71 .00 -.13 .00 109.47 100.00

10600.00D 2206.00 1125.49 .00 -.54 .00 82.73 100.00

10500.000 2206.00 1124.40 .00 - -1.09 .00 93.86 100.00

10400.000 2206.00 1123.46 .00 -.94 .00 123.35 100.00

10300.000 2206.00 1122.37 .00 -1.08 .00 116.45 100.00

10200.000 2206.00 1121.41 .00 -.96 .00 107.83 100.00

10100.000 2206.00 1120.88 .00 -.38 .00 143.02 100.00

10000.000 2206.00 1120.12 .00 -.75 .00 189.09 100.00

9900.000 2206.00 1119.23 .00 -.89 .00 170.75 100.00

9800.000 2206.00 1118.44 .00 -.79 .00 153.90 100.00

9700.000 2206.00 1117.40 .00 -1.04 .00 135.16 100.00

* 9600.000 2206.00 1117.02 .00 -.32 .00 201.33 100.00

9500.000 2206.00 1116.29 .00 -.73 .00 201. 71 100.00

9400.000 2206.00 1115.27 .00 -.58 .00 213.29 100.00

9300.000 2206.00 1114 .22 .00 -1.04 .00 188.40 100.00
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28JUL93 11:07:29 PAGE 57

SECNO 0 CWSEL DIFWSP DIFWSX DIFKWS TOPWID XLCH

9200.000 2206.00 1113.02 .00 -1.20 .00 175.42 100.00

9100.000 2206.00 1112.19 .00 -.83 .00 226.58 100.00

9000.000 2206.00 1111.23 .00 -.96 .00 244.88 100.00

8900.000 2206.00 1110.25 .00 -.98 .00 247.78 100.00

8800.000 2206.00 1109.36 .00 -.89 .00 253.04 100.00

8700.000 2206.00 1108.38 .00 -.98 .00 248.83 100.00

* 8600.000 2206.00 1107.83 .00 -.51 .00 237.04 100.00

8500.000 2206.00 1107.07 .00 -.76 .00 213.94 100.00

8400.000 2206.00 1106.12 .00 -.95 .00 151.09 100.00

8300.000 2206.00 1105.24 .00 -.88 .00 133.01 100.00

8200.000 2206.00 1104.37 .00 -.87 .00 125.82 100.00

8100.000 2206.00 1103.32 .00 -1.05 .00 136.03 100.00

8000.000 2206.00 1102.28 .00 -1.05 .00 146.29 100.00

7900.000 2206.00 1101.24 .00 -1.03 .00 154.62 100.00

7800.000 2206.00 1100.17 .00 -1.08 .00 162.47 100.00

7700.000 2206.00 1099.13 .00 -1.04 .00 176.31 100.00

*' 7600.000 2206.00 1098.45 .00 -.63 .00 167.44 100.00

7500.000 2206.00 1097.89 .00 -.79 .00 164.59 100.00

7400.000 2206.00 1096.97 .00 -.92 ' .00 145.37 100.00

7300.000 2206.00 1096.06 .00 -.91 .00 118.53 100.00

7200.000 2206.00 1095.13 .00 -.93 .00 87.28 100.00

7100.000 2206.00 1094.33 .00 -.79 .00 ,108.76 100.00

7000.000 2206.00 1094.02 .00 .20 .00 147.53 100.00

6900.000 2206.00 1092.89 .00 -.56 .00 119.81 100.00

6800.000 2206.00 1091. 91 .00 -.98 .00 119.24 100.00

6700.000 2206.00 1091.10 .00 -.81 .00 133.29 100.00
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SECNO Q CWSEL DIFWSP DIFWSX DIFKWS TOPWID XLCH

6600.000 2206.00 1090.14 .00 -.96 .00 134.75 100.00

6500.000 2206.00 1089.09 .00 -1.05 .00 121.11 100.00

6400.000 2206.00 1088.18 .00 -.91 .00 129.82 100.00

6300.000 2206.00 1087.14 .00 -1.05 .00 123.49 100.00

6200.000 2206.00 1086.14 .00 -1.00 .00 123.09 100.00

6100.000 2206.00 1085.19 .00 -.95 .00 139.07 100.00

6000.000 2206.00 1084 .27 .00 -.91 .00 174.20 100.00

5900.000 2206.00 1083.19 .00 -1.08 .00 185.22 100.00

5800.000 2206.00 1082.23 .00 -.96 .00 206.03 100.00

5700.000 2206.00 1081.17 .00 -1.06 .00 208.50 100.00

5600.000 2206.00 1079.60 .00 -.77 .00 85.29 100.00

5500.000 2206.00 1078.18 .00 -1.42 .00 52.70 100.00

5400.000 2206.00 1077.21 .00 -.33 .00 61.37 100.00

5350.000 2206.00 1077.29 .00 -.05 .00 84.33 50.00

5323.000 2206.00 1076.15 .00 -1.14 .00 50.99 27.00

5235.000 2206.00 1078.11 .00 1.96 .00 51.00 88.00

5200.000 2206.00 1075.25 .00
..

-2.86 .00 67.48 35.00

5145.000 2206.00 1074.98 .00 -.10 .00 94.95 55.00

* 5100.000 2206.00 1075.28 .00 .30· .00 125.97 45.00

* 5000.000 2206.00 1073.83 .00 -.22 .00 84.10 100.00

4900.000 2206.00 1072.72 .00 -1.11 .00 65.15 100.00

4800.000 2206.00 1071.85 .00 -.86 .00 64.32 100.00

4750.000 2206.00 1071.26 .00 -.59 .00 63.67 50.00

4739.000 2206.00 1070.88 .00 -.38 .00 64.93 11.00

4733.000 2206.00 1067.73 .00 -3.16 .00 54.00 6.00

4712.000 2206.00 1067.74 .00 .01 .00 53.99 21.00
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SECNO Q CWSEL DIFWSP DIFWSX DIFKWS TOPWID XLCH

4660.000 2206.00 1067.73 .00 -.01 .00 53.99 52.00

4645.000 2206.00 1069.02 .00 1.29 .00 70.89 15.00

4600.000 2206.00 1068.52 .00 -.50 .00 51.16 45.00

4550.000 2206.00 1068.88 .00 -.01 .00 49.11 50.00

* 4500.000 2206.00 1068.18 .00 -.29 .00 48.41 50.00

4450.000 2206.00 1067.80 .00 -.3.8 .00 49.47 50.00

4400.000 2206.00 1067.86 .00 .05 .00 49.12 50.00

* 4350.000 2206.00 1067.16 .00 -.30 .00 48.17 50.00

4300.000 2206.00 1066.93 .00 -.37 .00 54.62 50.00

4248.000 2206.00 1066.02 .00 -.49 .00 53.99 52.00

* 4197.000 2206.00 1068.23 .00 2.21 .00 91.49 51.00

* 4186.000 2206.00 1064.79 .00 -3.44 .00 62.00 11.00

4150.000 2206.00 1065.17 .00 .38 .00 72.80 36.00

* 4145.000 2206.00 1065.88 .00 .71 .00 74.79 5.00

4100.000 2206.00 1064.93 .00 -.95 .00 73.01 45.00

* 4000.000 2206.00 1064.54 .00 -.48 .00 78.18 100.00

390,0.000 2206.00 1063.98 .00 -.56 .00 80.41 100.00

3800.000 2206.00 1063.03 .00 -.95 .00 80.39 100.00

3700.000 2206.00 1062.44 .00 -.59 .00 102.04 100.00

3645.000 2206.00 1062.04 .00 -.40 .00 126.91 55.00

3600.000 2206.00 1061. 59 .00 -.45 .00 109.51 45.00

3500.000 2206.00 1060.99 .00 -.60 .00 105.53 100.00

3400.000 2206.00 1060.17 .00 -.82 .00 100.67 100.00

3300.000 2206.00 1059.69 .00 -.48 .00 148.95 100.00

3200.000 2206.00 1058.77 .00 -.92 .00 142.56 100.00

3145.000 2206.00 1059.17 .00 .21 .00 291.09 55.00
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SECNO 0 CWSEL DIFWSP DIFWSX DIFKWS TOPWID XLCH

3001.000 2206.00 1059.18 .00 .01 .00 291.30 45.00

3000.000 2206.00 1056.56 .00 -2.62 .00 64.12 1.00

2900.000 2206.00 1057.18 .00 .03 .00 136.61 100.00

2800.000 2206.00 1056.09 .00 -.20 .00 158.03 100.00

* 2700.000 2206.00 1055.69 .00 -.40 .00 158.54 100.00

2600.000 2206.00 1054.28 .00 -1.42 .00 82.41 100.00

2500.000 2206.00 1054.42 .00 .14 .00 117.24 100.00

2400.000 2206.00 1054.00 .00 -.41 .00 134.84 100.00

2300.000 2206.00 1053.83 .00 -.17 .00 129.02 100.00

2200.000 2206.00 1052.49 .00 -1.34 .00 72.08 100.00

2100.000 2206.00 1052.19 .00 -.30 .00 72.17 100.00

2000.000 2206.00 1051.57 .00 -.62 .00 84.73 100.00

1900.000 2206.00 1050.69 .00 -.87 .00 63.37 100.00

1800.000 2206.00 104~.49 .00 -1.20 .00 55.20 100.00

1748.000 2206.00 1049.05 .00 -.44 .00 94.01 52.00
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,"
SUMMARY OF ERRORS AND SPECIAL NOTES

CAUTION SECNo- 11550.000 PROFILE- 1 CRITICAL DEPTH ASSUMED

CAUTION SECNo- 11500.000 PROFILE- INTERPOLATED X-SECTIONS USED

CAUTION SECNo- 11400.000 PROFILE- 1 INTERPOLATED X-SECTIONS USED

CAUTION SECNo- 11200.000 PROFILE- INTERPOLATED X-SECTIONS USED

CAUTION SECNo- 10700.000 PROFILE- INTERPOLATED X-SECTIONS USED

CAUTION SECNo- 10600.000 PROFILE- INTERPOLATED X-SECTIONS USED

CAUTION SECNCl- 10100.000 PROFILE- 1 INTERPOLATED X-SECTIONS USED

CAUTION SECNO= 9600.000 PROFILE- 1 INTERPOLATED X-SECTIONS USED

CAUTION SECNo- 9400.000 PROFILE- 1 INTERPOLATED X-SECTIONS USED

CAUTION SECNO= 8600.000 PROFILE- 1 INTERPOLATED X-SECTIONS USED

CAUTION SECNO= 7600.000 PROFILE- 1 INTERPOLATED X-SECTIONS USED

CAUTION SECNO- 7500.000 PROFILE- 1 INTERPOLATED X-SECTIONS USED

CAUTION SECNo- 7000.000 PROFILE- 1 INTERPOLATED XJSECTIONS USED

CAUTION SECNo- 6900.000 PROFILE- 1 INTERPOLATED X-SECTIONS USED

CAUTION SECNo- 5600.000 PROFILE- 1 INTERPOLATED X-SECTIONS USED

CAUTION SECNe- 5400.000 PROFILE- 1 INTERPOLATED X-SECTIONS USED

CAUTION SECNO= 5350.000 PROFILE- 1 INTERPOLATED X-SECTIONS USED

WARNING SECNe- 5323.000' PROFILE- 1 CONVEYANCE CHANGE OUTSIDE ACCEPTABLE RANGE

CAUTION SECNO- 5235.000 PROFILE- 1 BRIDGE DROWNS U.S. PROFILE
NEW BACKWATER REQUIRED

WARNING SECNe- 5235.000 PROFILE- 1 CONVEYANCE CHANGE OUTSIDE ACCEPTABLE RANGE

WARNING SECNOo- 5200.000 PROFILE- 1 CONVEYANCE CHANGE OUTSIDE ACCEPTABLE RANGE

CAUTION SECNCl- 5145.000 PROFILE- 1 INTERPOLATED X-SECTIONS USED

CAUTION SECND- 5100.000 PROFILE- 1 WSEL ASSUMED BASED ON MIN DIFF
CAUTION SECNO= 5100.000 PROFILE= 1 20 TRIALS ATTEMPTED TO BALANCE WSEL

CAUTION SECNO- 5000.000 PROFILE- 1 INTERPOLATED X-SECTIONS USED

WARNING SECNO= 4739.000 PROFILE- 1 CONVEYANCE CHANGE OUTSIDE ACCEPTABLE RANGE

WARNING SECND- 4733.000 PROFILE- 1 CONVEYANCE CHANGE OUTSIDE ACCEPTABLE RANGE
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CAUTION SECNo- 4645.000 PROFILE- 1 WSEL ASSUMED BASED ON MIN DIFF
CAUTION SECNo- 4645.000 PROFILE- 1 20 TRIALS ATTEMPTED TO BALANCE WSEL

CAUTION SECNO- 4550.000 PROFILE- 1 INTERPOLATED X-SECTIONS USED

CAUTION SECNO- 4500.000 PROFILE- 1 INTERPOLATED X-SECTIONS USED

CAUTION SECNO- 4400.000 PROFILE- 1 WSEL ASSUMED BASED ON MIN DIFF
CAUTION SECNO- 4400.000 PROFILE- 1 20 TRIALS ATTEMPTED TO BALANCE WSEL

CAUTION SECNo- 4350.000 PROFILE- 1 INTERPOLATED X-SECTIONS USED

CAUTION SECNo- 4300.000 PROFILE- 1 INTERPOLATED X-SECTIONS USED

CAUTION SECNo- 4248.000 PROFILE- 1 INTBRPOLATED X-SECTIONS USED

CAUTION SECNO- 4197.000 PROFILE- 1 BRIDGE DROWNS U.S. PROFILE
NEW BACKWATER REQUIRED

WARNING SECNO- 4197.000 PROFILE- 1 CONVEYANCE CHANGE OUTSIDE ACCEPTABLE RANGE

WARNING SECNOo 4186.000 PROFILE- 1 CONVEYANCE CHANGE OUTSIDE ACCEPTABLE RANGE

CAUTION SECNo- 4150.000 PROFILE- 1 WSEL ASSUMED BASED ON MIN DIFF
CAUTION SECNo- 4150.000 PROFILE- 1 20 TRIALS ATTEMPTED TO BALANCE WSEL

CAUTION SECNo- 4145.000 PROFILE- 1 CRITICAL DEPTH ASSUMED
CAUTION SECNo- 4HS.OOO PROFILE- 1 PROBABLE MINiMUM SPECiFiC ENERG~

CAUTION SECNo- 4145.000 PROFILE- 1 20 TRIALS ATTEMPTED TO BALANCE WSEL

CAUTION SECNo- 4000.000 PROFILE- 1 iNTERPOLATED X-SECTIONS USED

CAUTION SECNo- 3900.000 PROFILE- 1 CRITICAL DEPTH ·AsSuMED
CAUTION SEcNo- 3900.000 PROFILE~ 1 PROBABLE MINIMUM ·SpECIFIC ENERGY
CAUTION SECNo- 3900.000 PROFILE- 1 20 TRIALS ATTEMPTED TO· BALANCE WSEL

CAUTION SECNo- 3145.000 PROFILE- 1 INTERPOLATED X-SECTIONS USED

CAUTION SECNO- 3001.000 PROFILE- 1 CRITICAL DEPTH ASSUMED
CAUTION SECNo- 3001.000 PROFILE- 1 PROBABLE MINIMUM SPECIFIC ENERGY
CAUTION SECNo- 3001.000 PROFILE- 1 20 TRIALS ATTEMPTED TO BALANCE WSEL

WARNING SECNo- 3000.000 PROFILE- 1 CONVEYANCE CHANGE OUTSIDE ACCEPTABLE RANGE

CAUTION SECNo- 2900.000 PROFILE- 1 INTERPOLATED X-SECTIONS USED

CAUTION SECNo- 2800.000 PROFILE- 1 INTERPOLATED X-SECTIONS USED

CAUTION SECNO- 2700.000 PROFILE- 1 MINIMUM SPECIFIC ENERGY

WARNING SECNO- 2600.000 PROFILE- 1 CONVEYANCE CHANGE OUTSIDE ACCEPTABLE RANGE

CAUTION SECNo- 2500.000 PROFILE~ 1 CRITICAL DEPTH ASSUMED
CAUTION SECNO- 2500.000 PROFILE- 1 PROBABLE MINIMUM SPECIFIC ENERGY
CAUTION SEcNO- 2500.000 PROFILE- 1 20 TRIALS ATTEMPTED TO BALANCE WSEL
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"

CAUTION SECND- 2~00.000 PROFILE- 1 CRITICAL DEPTH ASSUMED
CAUTION SJ;:CND- 2~00.000 PROFILE- 1 PROBABLE MINIMUM SPECIFIC ENERGY
CAUTION SECND- 2~00.000 PROFILE- 1 20 TRIALS ATTEMPTED TO BALANCE WSEL

CAUTION SECNO- 2300.000 PROFILE- 1 CRITICAL DEPTH ASSUMED
CAUTION SECNO- 2300.000 PROFILE- 1 PROBABLE MINIMUM SPECIFIC ENERGY
CAUTION SECNO- 2300.000 PROFILE- 1 20 TRIALS ATTEMPTED TO BALANCE WSEL

CAUTION SECND- 2100.000 PROFILE- 1 CRITICAL DEPTH ASSUMED
CAUTION SECNO- 2100.000 PROFILE- 1 PROBABLE MINIMUM SPECIFIC ENERGY
CAUTION SECND- 2100.000 PROFILE= 1 20 TRIALS ATTEMPTED TO BALANCE WSEL
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APPENDIX VII

"PROPOSED CHANNEL" HEC-2 INPUT AND OUTPUT
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I
HEC-2 Input File: XTANKCI.DAT Channel Improvements

I
T1 WHITE TANKS #4 FLOOD RETENTION INLET CHANNEL

I
T2 DESIGN CONCEPT REPORT 7/28/93
T3 CHANNEL IMPROVE, SUBCRITICAL FLOW (QI00 2206CFS)
T4 STATION 17+48 TO 115+50

I':' Jl -10 .3 2206 1048.65'j

J2 -1 -1 7
J3 100 105 120 150

Ie NC .04 .04 .025 .1 .3

* Counterweir (Upstream flow depth 4.6')

I * Begin New Channel Transition
Xl 1634 6 120 235 0 0 0

. ~'\ CI 190 1044.21 .035 4 4 .01 -90

Ii, X3 0
GRI050.0 110 1050.0 120 1046.0 164 1048.0 190 1050.0 235

r---1 GR1049.0 350

1'\ Xl 1748 11 204 260 114 114 114
CI -1 .002007 -70
X3 165

I GRI047.8 115 1048.4 130 1049.0 165 1048.2 204 1045.0 219
GRI044.5 230 1045.3 248 1049.4 260 1050.0 285 1049.1 312
GRI049.9 330

III Xl 1800 14 170 228 52 52 52
CI -61
X3 134I') GR1049.2 100 1049.2 132 1050.1 134 1049.7 170 1046.5 180J

GR1045.4 188 1044.8 200 1045.0 209 1046.2 218 1050.4 228
\ GR1050.5 248 1050.8 260 1049.8 277 1051.0 305

11
Xl 1900 11 161 237 100 100 100
CI -44

I
X3 145
GRI049.7 100 1050.2 133 1052.8 145 1052.6 161 1045.9 190
GRI045.6 200 1046.7 215 1051.7 237 1051. 0 259 1052.0 260

f
GR1052.9 300

* End New Channel Transition @ 19+45
(;'-_:~ Xl 1945 45 45 45 .2

II CI -36
5

Xl 2000 11 151 227 55 55 55
CI .02

I X3 138
GRI049.5 100 1050.4 124 1055.4 138 1055.3 151 1046.5 191
GR1046.0 200 1047.0 211 1050.5 227 1050.7 245 1052.4 260II. GRI052.9 300

...:,

Ii:'1 VII 1-

I





















I
HEC-2 Input File: XTANKCI.DAT Channel Improvements

I
I

* Drop Structure
Xl 6'901 1 1 1
CI 1086.39

I' Xl 7000 24 119 155 100 100 100
CI .0028

c'

GR1093.4 100 1093.1 107 1092.6 117 1093.5 119 1089.8 125

I' GR1088.4 127 1088.1 138 1088.1 149 1089.3 150 1091.0 154
GR1091.7 155 1091. 8 163 1092.8 179 1093.3 180 1093.1 189

.. i GR1092.9 208 1093.5 211 1093.9 219 1094.1 265 1094.8 274

I'
GR1094.5 302 1094.8 350 1095.2 394 1095.7 412

Xl 7100 24 119 179 100 100 100-- - ~

I
GR1094.3 100 1094.0 106 1093.6 117 1094.5 119 1090.6 125
GR1089.4 127 1089.2 139 1089.1 150 " 1089.7 151 1091.6 153
GR1091.9 154 1092.1 161 1093.9 179 1094.1 180 1094.0 '185

" ,I GR1094.2 208 1094.4 210 1094.6 214 1095.2 267 1095.8 276I

)' GR1095.4 303 1095.6 350 1096.2 392 1097.0 416

I Xl 7200 18 119 180 100 100 100,,~,:.. l'

I
GR1095.2 100 1094.9 106 1094.5 117 1095.4 119 1091.5 124
GR1090.3 127 1090.2 139 1090.1 151 1092.2 153 1092.5 158
GR1095.0 180 1095.4 209 1096.3 269 1096.8, 279 1096.3 304,-',.
GR1096.5 350 1097.3 390 1098.2 420

I Xl 7300 20 120 181 100 100 100
GR1096.0 100 1095.7 106 1095.1 118 1096.0 120 1096.0 120

I
GR1092.4 125 1091.2 128 1091.1 140 1091.1 152 1093.1 154
GR1093.5 159 1095.7 181 1096.0 206 1095.9 209 1096.9 269
GR1097.5 282 1097.2 308 1097.4 350 1097.6 392 1098.3 416

1\ Xl 7400 20 121 182 100 100 100
GR1096.7 100 1096.5 106 1095.7 118 1096.7 121 1096.6 121
GR1093.3 127 1092.2 129 1092.0 141 1092.1 153 1094.0 155

I
GR1094.5 160 1096.4 182 1096.6 203 1096.3, 208 1097.4 269
GR1098.2 285 1098.1 312 1098.3 350 1097.,9 394 1098.5 412

Xl 7500 20 123 182 100 100 100

I GR109'7.5 100 1097.3 106 1096.4 119 1097.3 121 1097.3 123
GR1094.3 128 1093.1 130 1092.9 142 1093.0 153 1094.8 155

I GR1095.5 162 1097.1 '182 1097.3 201 1096.8 208 1098.0 270

I' GR1098.9 289 1099.0 316 1099.1 350 1098.3 396 1098.6 408

. * Drop Structure
Xl 7501 1 1 1

I' 'CI 1091.07

I Xl 7600 20 124 183 100 100 100
CI .0028
GR1098.3 100 1098.0 106 1097.0 119 1098.0 122 1097.9 124

1
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33-+-00
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J----,-,,,..- ....---..+------+----.----.

73+70 93.70 93.9 9 .0
~.--- ..,,----.........r-- ,---+---

75+40 97.18 96.9 97.0
~----

78+00 97.91 98.4 98.
J---- ,---..-f------+---
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91+00 10.55 10.0 10.1
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Cf. INLET SECl'I()N

Prop.
Line

'--E~I~--"cji"""'""

T()p
Bonk

"'-'-E'~:I'-'-'''''''i;ltE'f'''''-'
".0/'1

c . *

Top
Paved
Chan.···-tI. ,j i/."-'

0'

F'uture Road

Future Roodw<Jy R/W

il Cement Liner'12"

14'

Acee
Road

-fYPICAL (~-r"'I()N

INlIJ<IM CHANNEL STA. 47 9 TO STA. 52 10

138' Channel

* Varies 0' to '12'

or Swale

n f12 Soli Cernen t

SEc"rION A-..... A

..........- .._"...._.....
or

Width

"""'" Intercept

~L_
Flowline

. I
;:;:~I , .--"""""""~.,,,,, \

Ill;;;:;:
I

--- n .
'"" " ."C,'

~""8' 00;:) 'of'" ,

47+30

53+40

63+-00

SIDE INLE1- DETAIL

Top
Paved,
Chan.
EI.

Z,
0::\ ·

I r-·..··..-- A

: ~

PLAN

..
L().
N

EI.

Prop.
Line

T.C.E.

15'

Grade to Match-J­
Exist. Wash

I(

4: 1

Chan. R/W

II Cement Liner

* ('I ) Varies 10' to 2'

( ) Varies 14' to 26" cn:-:mOl OiSTl1ICI
HEGEiWD

DIBBLE & ASSOCIATES
.,,...,,..,,,,,,,...,,,--,--.-.. -.,,,~--- ,,,"'""--,-......-.
CONSULTING ENGINEf:::BS

FLOOD CONTROL DISTRICT
OF MARICOPA COUNTY
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WHITE TANKS #4 FLOOD HETEN'nON
STRUCTURE INLET IMPROVEMENTS

()NCEPTUAL DESIGN R

Service
Road

..
co

70~

Chan. f~/W

ACCESS F~Ai\AP DETAIL
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