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SECTIONONE Introduction

SECTION 1 INTRODUCTION

1.1 BACKGROUND

The Gregory Canyon Landfill Wetlands Restoration (GCLWR) project is the first phase of the
construction of the Gregory Canyon Landfill. Due to the environmental requirements in the
Environmental Impact Report (EIR), vegetative clearing work in the San Luis Rey River is limited to the
months of October through December. To maintain the schedule on the overall Landfill project, the
grubbing of the San Luis Rey River at the location of the proposed Gregory Canyon Landfill Bridge and
the associated wetlands restoration due to this disturbance will be completed with this project.

The Project is located in north central part of San Diego County near the community of Pala. The
GCLWR is north of the community of Valley Center, east of Fallbrook and Interstate 15 (I-15) and west
of the community of Pala and the Pala Indian Reservation. It lies approximately 25 miles east of the
Pacific Ocean, about three miles east of 1-15, and about five miles south of the northern County boundary.
The project areais on the south side of Highway 76/Pala Road.

Approximately one acre of the San Luis Rey riverbed will be disturbed by the grubbing operation of
cutting vegetation down to its roots. Once bridge construction is complete, this area will grow back to its
natural state. The wetlands restoration is approximately 2.3 acres of land to the west of the future bridge.
The restoration area is graded to approximately match the conditions of this area in the 1930s. The
grading design in this area is minimal and the intention is to allow this area to return back to its natural
condition.
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SECTIONTWO Project Site Conditions

SECTION 2 PROJECT SITE CONDITIONS

2.1 EXISTING CONDITIONS

The project siteis in a portion of the San Luis Rey riverbed and is part of a vacant dairy operation. The
west portion of the site is part of the vacant dairy and is approximately 5 to 7 feet above the river. The
dairy fields are overgrown grass area and are graded towards the river so all storm water runoff from this
area reaches the river. The San Luis Rey River flows to the southwest in this area and towards
Interstate 15.

2.2 PROPOSED CONDITIONS

In the proposed conditions, an approximately one acre swath of land in the San Luis Rey River will be
grubbed and allowed to grow back to its natural state once the construction of the bridge is complete. The
area to the west of the future bridge is to be graded to widen this section of the river to match conditions
in the 1930s. This area will be graded as a wetlands area to encourage native vegetation and create a
conducive environment for the native animal species. The vacant dairy areawill continue to drain towards
the river and the drainage patterns will change slightly based on the wetlands design.
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SECTIONTHREE Hydrology

SECTION 3 HYDROLOGY
3.1 HYDROLOGY METHODOLOGY AND CRITERIA

3.1.1  San Luis Rey River

There are no changes to the percent impervious of the project area with the construction of this project.
Since there are no changes to the impervious area, the storm water flows used for the San Luis Rey River
analysis will be based on the information from the County of San Diego’s “Equilibrium Invert” HEC-2
model dated February 5, 1996. See Appendix D for County model. According to the County model, the
San Luis Rey River flow is 30,000 cubic feet per second (cfs) for the 100-year storm event.

3.1.2 Wetlands Restoration Area

Design of the proposed storm water runoff is based upon the methodology presented in the following
documents:

San Diego County Hydrology Manual (2003).
San Diego County Drainage Design Manual (2005).
These documents provide the minimum guidelines for storm frequency, runoff coefficients, time of

concentration, and other factors affecting local drainage. The following criteria were used in the analysis
of the proposed wetlands drainage facilities:

Runoff Discharges: 100-year design discharge, which was calculated using the Rational Method
calculations per San Diego County Criteriafor Rainfall Intensity;

Time of concentration (Tc): 5 minute minimum;
Runoff coefficient: 0.40 for vacant land;
100-year, 6-hour storm Rainfall = 3.5 inches; and
100-year Rainfall Intensity = 9.3 in/hr.

The Rational Method was used for this analysis for the run-on from the drainage area for the wetlands
restoration area. A portion of the old dairy farm areais graded towards the wetlands restoration area. This
areais assumed to be mostly flat and currently consists of abandoned fields. The runoff will be overland
flow and intended to sheet flow over the slopes asit would in a natural condition.

The Rational Method estimates the peak rate of runoff at any location in a watershed as a function of the
drainage area, runoff coefficient, and rainfall intensity for duration equal to the time of concentration,
which is the time required for water to flow from the most remote point of the basin to the location being
analyzed. The Rational Method formula is expressed as follows (San Diego County Hydrology Manual,
June 2003):
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SECTIONTHREE Hydrology

Q=CIA
Q= peak discharge, in cubic feet per second (cfs)
C= runoff coefficient, proportion of the rainfall that

runs off the surface

| = average rainfall intensity for a duration equal to
the Tc for the area, in inches per hour (Note: If
the computed Tc is less than 5 minutes, use 5
minutes for computing the peak discharge, Q)

A= Drainage area contributing to the design
location, in acres

The Rational Method formula is based on the assumption that for constant rainfall intensity, the peak
discharge rate at a point will occur when the raindrop that falls at the most upstream point in the tributary
drainage basin arrives at the point of interest.

The runoff coefficients are based on land use and soil type. An appropriate runoff coefficient for the land
use was selected for the overall areato be 0.40 for the former dairy field areas.

The rainfall intensity is the rainfall in inches per hour for a duration equal to the Tc for a selected storm
frequency. Once a particular storm frequency has been selected for design and a Tc calculated for the
drainage areg, the rainfall intensity can be calculated using the following equation:

| = 7.44P;D %%
Ps=  Adjusted 6-hour storm rainfall amount
D= Duration in minutes (use Tc)

The Time of Concentration (Tc) is the time required for runoff to flow from the most remote part of the
drainage area to the point of interest. The Tc is composed of two components: initial time of
concentration (Ti) and travel time (Tt). The Ti is the time required for runoff to travel across the surface
of the most remote subarea in the study. The Tt is the time required for the runoff to flow in a watercourse
or series of watercourses from the initial subareato the point of interest.

The initial time of concentration is typically based on sheet flow at the upstream end of a drainage basin.
Thistype of flow is uniform in the direction perpendicular to the velocity and is very shallow. Since these
depths are ¥4 of an inch (more or less) in magnitude, the relative roughnessis high.
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SECTIONTHREE Hydrology

3.2 HYDROLOGY RESULTS

The hydrology map is provided in Appendix A with the hydrology calculations. The results of the
analysis indicate the 100-year discharge to the wetlands restoration areafrom the old dairy areais 9.3 cfs.

URS W:\27654025\00020\00020-\~r.doc\2-Nov-09\SDG 3‘3



SECTIONFOUR Hydraulics

SECTION 4 HYDRAULICS
4.1 HYDRAULIC METHODOLOGY AND CRITERIA

41.1 Background

Previous hydrology and hydraulic reports for this section of the San Luis Rey River and this project were
completed in the EIR process.

The above report relied upon hydrologic calculations provided in the following report:

"Hydraulic/Hyrology Report for the Gregory Canyon Road Improvement Project, Final
Report,” by Nolte & Associates, November 1999.

Since the same topography is being used from the above referenced Nolte report, the Nolte HEC-2
(HEC-2) existing conditions will be considered the existing information for this report. The proposed
wetlands grading has changed since the Nolte report however, it is still expected that the changes
proposed in the grading will have little impact on the San Luis Rey River flood elevations and velacities.

41.2 Hydraulic Modeling

Hydrologic Engineering Center's River Analysis System (HEC-RAS) is designed to perform one
dimensional hydraulic calculations for afull network of natural and constructed channels. HEC-RAS isan
integrated system of software, designed for interactive use in a multi-tasking, multi-user network
environment. The purpose of this analysis is to check for changes to the velocities in the San Luis Rey
River due to the proposed grading. The amount of flow in the river will remain unchanged since the
project does not propose any changes to the amount of impervious area.

The existing HEC-RAS model presented in this report is based on the HEC-2 model prepared by Nolte
and Associates for the EIR in November 1999. The Nolte HEC-2 model used a County of San Diego
HEC-2 model (Appendix D) for the San Luis Rey River and updated it with more recent topographical
information in the area of the project. The Nolte HEC-2 information was imported into the HEC-RAS
program to create our existing condition model.

The proposed conditions HEC-RAS model is a copy of the existing conditions with the new grading
information added to the relevant cross-sections. See Exhibit 3 for the HEC-RAS Cross-section Map.

Both existing and proposed conditions are run with the 100-year Q for the San Luis Rey River. No
changes in the runoff will be created with this project therefore the Q will not change in the proposed
moddl.
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SECTIONFOUR Hydraulics

4.2 HYDRAULIC RESULTS

The hydraulic model output is provided in Appendix B. The results show that for the San Luis Rey River,
the water surface will decrease a maximum of 0.6 feet during the 100-year storm event with the proposed
changes. The velocities during the 100-year storm will increase a maximum of 1 feet per second (ft/s) and
the maximum velocity in the restoration area will be 7 ft/sec. While the velocity increased in a few
locations, the velocities are not considered erosive to established natural vegetation. To protect the future
bridge crossing, rip-rap will be installed along the slope where the bridge will be built. See Appendix C
for rip-rap calculations.
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SECTIONFIVE Conclusions

SECTION 5 CONCLUSIONS

The intention of this project is to prepare the mitigation areafor the future construction of the Gregory
Canyon Landfill and to create the wetlands associated with the future construction of the bridge. The
wetlands are designed o the area will be restored back to a historical river bank aignment and the river
will be allowed to naturally migrate. There is no change in impervious area with the construction of the
wetlands, therefore there are no changes to the hydrology of the project site or the river. The HEC-RAS
analysis shows a small decrease in the water surface elevation along the river with this project. There was
asmall increase in the velocities in the river and the maximum velocity in the project areais 7 ft/s. The
creation of the wetlands area will not have a negative impact on the hydrologic or hydraulic conditions of
this area.
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APPENDIXA Hydrology Calculations
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APPENDIXB Hydraulic Calculations
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HEC-RAS Plan: Depth, Velocity, and Shear at the Bridge

River River Sta |Profile Q Total |Max Channel De|Velocity Channel [Velocity Total |Shear Channel [Shear Total
(cfs) (ft) (ft/s) (ft/s) (Ib/sq ft) (Ib/sq ft)

San Luis Rey 20.943|2-yr 800 2.58 2.04 1.94 0.24 0.2
San Luis Rey 20.943|5-yr 2000 3.64 2.69 2.56 0.38 0.31
San Luis Rey 20.943]|10-yr 4000 4.82 3.35 3.18 0.51 0.41
San Luis Rey 20.943|50-yr 18000 9.31 5.19 4.53 0.95 0.43
San Luis Rey 20.943[100-yr 30000 11.07 6.24 4.94 1.28 0.59
Notes:

1. Cross sections 20.943 and 20.936 bound the proposed bridge location.

2. Hydraulic parameters are based upon existing conditions topography (without proposed bridge).

3. Discharge, Q (in cubic feet per second [cfs]) for 10, 50, 100-year is from the FEMA Flood Insurance Study for San Diego County (2006).
4. Discharge, Q for 2 and 5 year storms was extrapolated using log-log plot of the FEMA FIS discharges.




SAN LUIS REY RIVER - GREGORY CANYON - PROPOSED BRIDGE

Existing Existing |Existing Proposed |Proposed |Proposed
River Sta |Profile Q Total Flow Channel |Channel Flow Channel |Channel
Depth Velocity |Shear Stress Depth Velocity |Shear Stress
(cfs) (ft) (ft/s) (Ib/sq ft) (ft) (ft/s) (Ib/sq ft)
20.655[2-yr 800 2.13 1.95 0.28 2.13 1.95 0.28
20.655(5-yr 2000 2.83 2.62 0.43 2.83 2.62 0.43
20.655{10-yr 4000 3.58 3.27 0.61 3.58 3.27 0.61
20.655{50-yr 18000 6.16 5.44 1.3 6.16 5.44 1.3
20.655{100-yr 30000 7.6 6.46 1.68 7.6 6.46 1.68
20.767[2-yr 800 4.34 0.66 0.02 4.34 0.66 0.02
20.767(5-yr 2000 5.27 1.28 0.07 5.27 1.28 0.07
20.767{10-yr 4000 6.29 2 0.16 6.29 2 0.16
20.767{50-yr 18000 9.68 4.81 0.78 9.68 4.81 0.78
20.767{100-yr 30000 11.38 6.31 1.26 11.38 6.31 1.26
20.817(2-yr 800 3.36 0.81 0.03 3.36 0.75 0.03
20.817(5-yr 2000 4.34 1.48 0.1 4.34 1.34 0.08
20.817{10-yr 4000 5.42 2.25 0.21 5.42 2.02 0.17
20.817{50-yr 18000 9.05 5.57 1.07 9.03 4.93 0.85
20.817{100-yr 30000 10.93 6.36 1.35 10.91 5.88 1.13
20.831[2-yr 800 3.37 0.98 0.05 3.38 0.94 0.04
20.831[5-yr 2000 4.36 1.82 0.15 4.37 1.64 0.12
20.831{10-yr 4000 5.45 2.78 0.32 5.46 242 0.24
20.831{50-yr 18000 9.08 6.59 1.52 9.14 5.42 1.01
20.831{100-yr 30000 11.04 7.07 1.65 11.04 6.17 1.23
20.849(2-yr 800 34 1.21 0.08 34 1.15 0.07
20.849(5-yr 2000 4.43 2.11 0.21 4.42 1.87 0.16
20.849{10-yr 4000 5.55 3.14 0.43 5.54 2.65 0.3
20.849(50-yr 18000 9.34 6.72 1.59 9.32 5.47 1.05
20.849(100-yr 30000 11.18 7.9 2.05 11.16 6.68 1.46
20.872[2-yr 800 2.49 1.72 0.18 2.49 1.46 0.13
20.872[5-yr 2000 3.57 2.57 0.34 3.54 2.02 0.21
20.872{10-yr 4000 4.75 3.55 0.57 4.7 2.7 0.33
20.872{50-yr 18000 8.76 6.73 1.62 8.63 5.14 0.95
20.872{100-yr 30000 10.7 7.52 1.87 10.54 6.2 1.28
20.891[2-yr 800 2.72 2.12 0.28 2.66 2.17 0.29
20.891(5-yr 2000 3.83 2.83 0.43 3.7 2.52 0.35
20.891{10-yr 4000 5.04 3.69 0.64 4.85 2.96 0.42
20.891{50-yr 18000 9.1 6.99 1.77 8.79 5.05 0.93
20.891{100-yr 30000 11.03 7.56 1.91 10.74 6.39 1.38
20.936(2-yr 800 2.45 1.92 0.24 2.31 2.25 0.29
20.936(5-yr 2000 3.52 2.56 0.35 3.29 2.93 0.43
20.936{10-yr 4000 4.71 3.26 0.49 4.36 3.62 0.58
20.936{50-yr 18000 9.09 5.66 1.14 8.36 5.94 1.25
20.936{100-yr 30000 10.92 6.28 1.31 10.41 6.86 1.55
BRIDGE

20.943[2-yr 800 2.58 2.04 0.24 2.44 2.24 0.3
20.943(5-yr 2000 3.64 2.69 0.38 3.42 2.91 0.45
20.943{10-yr 4000 4.82 3.35 0.51 4.48 3.59 0.61
20.943(50-yr 18000 9.31 5.19 0.95 8.47 5.81 1.23
20.943(100-yr 30000 11.07 6.24 1.28 10.52 6.65 1.48

20.96|2-yr 800 2.82 1.92 0.2 2.73 1.99 0.21

20.96|5-yr 2000 3.96 3.01 0.45 3.83 3.16 0.5

20.96]10-yr 4000 5.22 3.71 0.71 4.89 4.32 0.86

20.96|50-yr 18000 9.56 5.5 1.14 8.86 6.25 1.51

20.96/100-yr 30000 11.31 6.69 1.56 10.8 7.38 1.94




SAN LUIS REY RIVER - GREGORY CANYON - PROPOSED BRIDGE

Existing Existing |Existing Proposed |Proposed |Proposed
River Sta |Profile Q Total Flow Channel |Channel Flow Channel |Channel
Depth Velocity |Shear Stress Depth Velocity |Shear Stress
(cfs) (ft) (ft/s) (Ib/sq ft) (ft) (ft/s) (Ib/sq ft)
20.996(2-yr 800 2.03 2.72 0.43 1.97 2.82 0.47
20.996(5-yr 2000 3.28 3.51 0.63 3.19 3.65 0.68
20.996{10-yr 4000 4.65 4.04 0.77 4.36 4.52 0.97
20.996{50-yr 18000 8.88 5.76 1.29 8.33 6.63 1.76
20.996{100-yr 30000 10.66 6.83 1.68 10.28 7.33 1.96
21.093[2-yr 800 1.94 2.89 0.49 1.94 2.89 0.49
21.093([5-yr 2000 3.15 3.87 0.77 3.14 3.9 0.78
21.093{10-yr 4000 4.58 3.98 0.82 4.51 4.1 0.87
21.093{50-yr 18000 8.61 5.62 1.19 8.38 5.92 1.34
21.093{100-yr 30000 10.41 6.61 1.52 10.2 6.87 1.65
21.137{2-yr 800 1.48 4.54 1.52 1.48 4.54 1.52
21.137(5-yr 2000 2.26 5.9 2.09 2.27 5.87 2.06
21.137{10-yr 4000 3.3 7.16 2.64 3.37 6.96 247
21.137{50-yr 18000 6.46 10 4.64 6.46 10 4.64
21.137{100-yr 30000 8.01 10.49 4.52 8.01 10.49 4.52
21.246(2-yr 800 2.96 1.69 0.17 2.96 1.69 0.17
21.246(5-yr 2000 4.14 2.05 0.24 4.14 2.05 0.24
21.246{10-yr 4000 5.15 2.56 0.33 5.14 2.57 0.33
21.246{50-yr 18000 8.53 3.53 0.49 8.53 3.53 0.49
21.246{100-yr 30000 9.96 4.15 0.63 9.96 4.15 0.63

Notes:

1. Cross sections 20.943 and 20.936 bound the proposed bridge location.

2. Discharge, Q (in cubic feet per second [cfs]) for 10, 50, 100-year is from the FEMA Flood Insurance Study for San Diego County (2006).
3. Discharge, Q for 2 and 5 year storms was extrapolated using log-log plot of the FEMA FIS discharges.



HEC-RAS Plan: EX River: San Luis Rey Reach: Reach 1

Reach River Sta Profile Q Total Min Ch El W.S. Elev Crit W.S. E.G. Elev E.G. Slope Vel Chnl Flow Area Top Width Froude # Chl
(cfs) (f) (f) (f) (f) (fr/ft) (ft/s) (sq ft) (f)
Reach 1 20.655 2-yr 800.00 298.00 300.13 299.59 300.19 0.005010 1.95 409.51 457.93 0.36
Reach 1 20.655 5-yr 2000.00 298.00 300.83 300.06 300.93 0.005000 2.62 769.46 573.46 0.39
Reach 1 20.655 10-yr 4000.00 298.00 301.58 300.60 301.75 0.005001 3.27 1234.63 651.14 0.41
Reach 1 20.655 50-yr 18000.00 298.00 304.16 302.64 304.59 0.005007 5.44 3444.01 1014.64 0.47
Reach 1 20.655 100-yr 30000.00 298.00 305.60 303.69 306.19 0.005002 6.46 5151.31 1556.40 0.49
Reach 1 20.767 2-yr 800.00 296.00 300.34 300.34 0.000078 0.66 1283.51 438.46 0.06
Reach 1 20.767 5-yr 2000.00 296.00 301.27 301.29 0.000219 1.28 1714.70 475.44 0.10
Reach 1 20.767 10-yr 4000.00 296.00 302.29 302.35 0.000415 2.00 2241.05 608.84 0.14
Reach 1 20.767 50-yr 18000.00 296.00 305.68 305.97 0.001326 4.81 4418.87 729.83 0.28
Reach 1 20.767 100-yr 30000.00 296.00 307.38 307.87 0.001828 6.31 5835.72 900.83 0.33
Reach 1 20.817 2-yr 800.00 297.00 300.36 300.37 0.000158 0.81 1057.32 386.35 0.08
Reach 1 20.817 5-yr 2000.00 297.00 301.34 301.37 0.000377 1.48 1450.37 411.18 0.13
Reach 1 20.817 10-yr 4000.00 297.00 302.42 302.49 0.000643 2.25 1898.93 418.92 0.17
Reach 1 20.817 50-yr 18000.00 297.00 306.05 306.45 0.002013 5.57 3940.23 813.47 0.33
Reach 1 20.817 100-yr 30000.00 297.00 307.93 308.43 0.002288 6.36 5652.43 999.53 0.36
Reach 1 20.831 2-yr 800.00 297.00 300.37 300.39 0.000261 0.98 817.15 285.76 0.10
Reach 1 20.831 5-yr 2000.00 297.00 301.36 301.41 0.000617 1.82 1111.90 322.49 0.16
Reach 1 20.831 10-yr 4000.00 297.00 302.45 302.57 0.001046 2.78 1502.58 384.91 0.22
Reach 1 20.831 50-yr 18000.00 297.00 306.08 306.68 0.002951 6.59 3357.42 1022.06 0.40
Reach 1 20.831 100-yr 30000.00 297.00 308.04 308.64 0.002681 7.07 5679.15 1347.28 0.40
Reach 1 20.849 2-yr 800.00 297.00 300.40 300.43 0.000505 1.21 663.88 273.53 0.14
Reach 1 20.849 5-yr 2000.00 297.00 301.43 301.49 0.001010 211 948.27 283.32 0.20
Reach 1 20.849 10-yr 4000.00 297.00 302.55 302.70 0.001557 3.14 1284.11 325.94 0.26
Reach 1 20.849 50-yr 18000.00 297.00 306.34 306.99 0.003115 6.72 2979.32 680.35 0.41
Reach 1 20.849 100-yr 30000.00 297.00 308.18 308.98 0.003285 7.90 4755.61 1203.83 0.44
Reach 1 20.872 2-yr 800.00 298.00 300.49 300.54 0.001753 1.72 465.85 286.49 0.24
Reach 1 20.872 5-yr 2000.00 298.00 301.57 301.68 0.002030 2.57 778.09 291.26 0.28
Reach 1 20.872 10-yr 4000.00 298.00 302.75 302.95 0.002401 3.55 1130.18 310.98 0.32
Reach 1 20.872 50-yr 18000.00 298.00 306.76 307.39 0.003316 6.73 3054.53 803.26 0.42
Reach 1 20.872 100-yr 30000.00 298.00 308.70 309.40 0.003084 7.52 5124.16 1296.24 0.42
Reach 1 20.891 2-yr 800.00 298.00 300.72 300.79 0.002881 2.12 376.79 244.65 0.30
Reach 1 20.891 5-yr 2000.00 298.00 301.83 301.95 0.003071 2.83 705.53 311.38 0.33




HEC-RAS Plan: EX River: San Luis Rey Reach: Reach 1 (Continued)

Reach River Sta Profile Q Total Min Ch El W.S. Elev Crit W.S. E.G. Elev E.G. Slope Vel Chnl Flow Area Top Width Froude # Chl
(cfs) (f) (f) (f) (f) (fr/ft) (ft/s) (sq ft) (f)
Reach 1 20.891 10-yr 4000.00 298.00 303.04 303.25 0.002955 3.69 1089.64 334.13 0.35
Reach 1 20.891 50-yr 18000.00 298.00 307.10 307.80 0.003774 6.99 2944.59 824.80 0.45
Reach 1 20.891 100-yr 30000.00 298.00 309.03 309.75 0.003253 7.56 5022.72 1254.22 0.43
Reach 1 20.936 2-yr 800.00 299.00 301.45 301.51 0.003129 1.92 416.26 334.40 0.30
Reach 1 20.936 5-yr 2000.00 299.00 302.52 302.62 0.002479 2.56 786.11 366.47 0.30
Reach 1 20.936 10-yr 4000.00 299.00 303.71 303.87 0.002287 3.26 1261.32 413.72 0.31
Reach 1 20.936 50-yr 18000.00 299.00 308.09 308.53 0.002333 5.66 3730.20 985.10 0.36
Reach 1 20.936 100-yr 30000.00 299.00 309.92 310.41 0.002173 6.28 5944.05 1335.05 0.36
Reach 1 20.943 2-yr 800.00 299.00 301.58 301.64 0.002262 2.04 411.94 296.84 0.27
Reach 1 20.943 5-yr 2000.00 299.00 302.64 302.74 0.002397 2.69 780.36 378.76 0.30
Reach 1 20.943 10-yr 4000.00 299.00 303.82 303.99 0.002220 3.35 1258.76 424.74 0.31
Reach 1 20.943 50-yr 18000.00 299.00 308.31 308.65 0.001856 5.19 3972.07 1067.17 0.32
Reach 1 20.943 100-yr 30000.00 299.00 310.07 310.51 0.002062 6.24 6069.79 1318.67 0.35
Reach 1 20.96 2-yr 800.00 299.00 301.82 301.88 0.001335 1.92 417.55 177.81 0.22
Reach 1 20.96 5-yr 2000.00 299.00 302.96 303.10 0.002543 3.01 676.30 268.09 0.31
Reach 1 20.96 10-yr 4000.00 299.00 304.22 304.43 0.004443 3.71 1096.31 460.24 0.41
Reach 1 20.96 50-yr 18000.00 299.00 308.56 308.98 0.002726 5.50 3559.44 727.86 0.37
Reach 1 20.96 100-yr 30000.00 299.00 310.31 310.91 0.003014 6.69 5104.49 1004.07 0.41
Reach 1 20.996 2-yr 800.00 300.00 302.03 302.14 0.003977 2.72 295.71 211.01 0.36
Reach 1 20.996 5-yr 2000.00 300.00 303.28 303.46 0.003721 3.51 595.95 268.61 0.38
Reach 1 20.996 10-yr 4000.00 300.00 304.65 304.90 0.003667 4.04 1008.69 336.66 0.39
Reach 1 20.996 50-yr 18000.00 300.00 308.88 309.34 0.003456 5.76 3367.50 753.73 0.41
Reach 1 20.996 100-yr 30000.00 300.00 310.66 311.29 0.003519 6.83 4847.21 938.08 0.43
Reach 1 21.093 2-yr 800.00 301.00 302.94 303.07 0.004641 2.89 276.66 161.49 0.39
Reach 1 21.093 5-yr 2000.00 301.00 304.15 304.38 0.004784 3.87 538.13 249.07 0.42
Reach 1 21.093 10-yr 4000.00 301.00 305.58 305.82 0.005053 3.98 1010.44 423.63 0.44
Reach 1 21.093 50-yr 18000.00 301.00 309.61 307.24 310.03 0.002890 5.62 3534.08 764.69 0.38
Reach 1 21.093 100-yr 30000.00 301.00 311.41 308.54 311.99 0.002904 6.61 5067.76 981.60 0.40
Reach 1 21.137 2-yr 800.00 306.10 307.58 307.46 307.90 0.027787 4.54 176.25 201.13 0.85
Reach 1 21.137 5-yr 2000.00 306.10 308.36 308.15 308.90 0.020637 5.90 339.41 209.71 0.82
Reach 1 21.137 10-yr 4000.00 306.10 309.40 310.19 0.016308 7.16 560.04 217.59 0.78
Reach 1 21.137 50-yr 18000.00 306.10 312.56 312.56 314.10 0.020948 10.00 1841.44 642.35 0.94




HEC-RAS Plan: EX River: San Luis Rey

Reach: Reach 1 (Continued)

Reach River Sta Profile Q Total Min Ch El W.S. Elev Crit W.S. E.G. Elev E.G. Slope Vel Chnl Flow Area Top Width Froude # Chl
(cfs) (f) (f) (f) (f) (fr/ft) (ft/s) (sq ft) (f)
Reach 1 21.137 100-yr 30000.00 306.10 314.11 314.11 315.70 0.014212 10.49 3079.30 991.37 0.82
Reach 1 21.246 2-yr 800.00 307.50 310.46 308.86 310.51 0.001754 1.69 473.53 299.10 0.24
Reach 1 21.246 5-yr 2000.00 307.50 311.64 309.66 311.71 0.002080 2.05 976.12 532.21 0.26
Reach 1 21.246 10-yr 4000.00 307.50 312.65 310.67 312.75 0.001969 2.56 1596.15 681.84 0.27
Reach 1 21.246 50-yr 18000.00 307.50 316.03 313.20 316.21 0.001335 3.53 5506.23 1408.24 0.26
Reach 1 21.246 100-yr 30000.00 307.50 317.46 314.57 317.71 0.001382 4.15 7528.09 1426.64 0.27
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PROQIECT DATA

Project Title: Gegory Canyon Wetl ands Restoration
Project File : gregory.prj
Run Date and Tine: 9/29/2009 3:24:05 PM

Project in English units

PLAN DATA

Plan Title: Plan 03
Plan File : j:127654025 Gregory Canyon LF 404\046 Work in Progress\Wtl ands G adi ng Pl ans\ Wat er Resour ces\ Dr ai nage Report\ HEC
RAS\ gr egory. p03

Geonetry Title: Gegory Canyon Existing Condition
Geonetry File : j:\27654025 G egory Canyon LF 404\ 046 Wrk in Progress\Wtlands G adi ng Pl ans\ Wat er Resour ces\ Drai nage
Repor t \ HEG- RAS\ gr egory. g01

Flow Title : Flow Data
Flow File © j:\27654025 Gregory Canyon LF 404\046 Work in Progress\Wtl ands G adi ng Pl ans\ Wat er Resour ces\ Dr ai nage
Repor t \ HEG- RAS\ gr egory. f 01

Pl an Sunmary | nfornation:

Nunber of: Cross Sections = 14 Mil tiple Openings = 0
CQul verts = 0 Inline Structures = 0
Bri dges = 0 Lateral Structures = 0

Conput ational |nformation

Water surface calculation tolerance = 0.01
Critical depth calculation tolerance = 0.01
Maxi mum nunber of iterations = 20



Maxi mum di f f erence tol erance

Fl ow t ol erance factor

Conput ati on Options

Critical

0.3
0. 001

depth conmputed only where necessary

Conveyance Cal cul ati on Method: At breaks in n values only

Friction Sl ope Method:
Conput at i onal

FLOW DATA

Flow Title:
Flow File :
RAS\ gregory. f01

Fl ow Data (cfs)

Ri ver

San

Lui s Rey

Aver age Conveyance

FI ow Regi ne: M xed Fl ow

Fl ow Dat a
j 1127654025 Gregory Canyon LF 404\046 Work in Progress\Wtl ands G adi ng Pl ans\ Wat er Resour ces\ Dr ai nage Report\ HEC

Reach
Reach

Boundary Conditions

Ri ver

San
San
San
San
San

Lui s Rey
Lui s Rey
Lui s Rey
Lui s Rey
Lui s Rey

GEQVETRY DATA

Geonetry Title:
Geonetry File :
RAS\ gr egory. g01

CRCSS
Rl VER:
REACH:

I NPUT
Descri

SECTI ON

Reach

Reach
Reach
Reach
Reach
Reach

San Luis Rey

Reach 1

ption: 21.246

PR RRERE

RS 2-yr 5-yr
21. 246 800 2000
Profile Upst ream

2-yr Normal S = 0. 005
5-yr Normal S = 0. 005
10-yr Normal S = 0. 005
50-yr Normal S = 0. 005
100-yr Normal S = 0. 005

G egory Canyon Existing Condition
j 1127654025 Gregory Canyon LF 404\046 Work in Progress\Wtl ands G adi ng Pl ans\ Wat er Resour ces\ Dr ai nage Report\ HEC

RS: 21. 246

10-yr 50-yr 100-yr
4000 18000 30000

Downst r eam

Normal S = 0. 005
Normal S = 0. 005
Normal S = 0. 005
Normal S = 0. 005
Normal S = 0. 005



Station Elevation Data nune
Sta El ev Sta El ev
0 321.6 16 320.1
69 318.9 87 318.3
143 322.9 153 324
170 321.9 177 321.9
275 312.8 281 315.8
387 314.9 411 314.6
544  310.9 570 310.9
629 311.9 632 313.3
651 311.9 663 311.5
700 310.7 704 311
753 310. 4 774 310.5
1036 313.5 1054 313.5
1110 311.9 1122 311.9
1171 312 1190 312.2
1270 313.4 1295 313.5
1384 313.7 1413 313.6
1529 314. 3 1554 314.1
1610 314.1 1618 318.6
Manni ng' s n Val ues nume
Sta n Val Sta n Val
0 .04 433 .05
Bank Sta: Left Ri ght Lengt hs:
433 1036

CROSS SECTION QUTPUT  Profile #2-yr

E.G Eev (ft) 310.51
Vel Head (ft) 0.04
WS. Eev (ft) 310. 46
ait WS, (ft) 308. 86
E.G Slope (ft/ft) 0. 001754
Q Total (cfs) 800. 00
Top Wdth (ft) 299. 10
Vel Total (ft/s) 1.69
Max Chl Dpth (ft) 2.96
Conv. Total (cfs) 19100. 3
Length Wd. (ft) 574. 96
Mn Ch B (ft) 307.50
Al pha 1.00
Frctn Loss (ft) 2.58
C & E Loss (ft) 0.03

90
Sta El ev Sta
30 319.6 39
109 318.2 121
159 324.9 160
187 318.3 193
294  317.6 303
433 314.6 462
598 311. 4 617
636 313.3 640
676 311.3 681
710 311.1 714
905 307.9 967
1074 313.7 1093
1126 313.1 1134
1200 312.6 1221
1322 313.5 1345
1438 314.2 1462
1574 314.1 1593
1627 318.6 1642
3
Sta n Va
1036 . 035
Left Channel Ri ght
450 575 650
El emrent
W. n-Val
Reach Len. (ft)
Fl ow Area (sq ft)
Area (sq ft)
Fl ow (cfs)
Top Wdth (ft)
Avg. Vel. (ft/s)
Hydr. Depth (ft)
Conv. (cfs)
Wetted Per. (ft)

Shear (Ib/sqg ft)

St ream Power (1b/ft
Cum Vol une (acre-ft)
Cum SA (acres)

Warning: Divided flow conputed for this cross-section

\Mr ni ng
0.7 or greater than 1.4
\Mr ni ng

El ev Sta
319.8 55
319.7 132
324.8 165
312.8 234
314. 4 344
310.8 506
311.8 623
313.3 645
310.7 691
310. 4 733
307.7 1009
313. 4 1106
311.3 1148
312.5 1244
313.5 1366
314.3 1493
314.1 1600
318.6 1649

Coeff Contr.

.1
Left OB
450. 00
s)
0.20
0. 49

310.
307.
313.
311.
313.
313.
314.
314.
320.

APRPPRPUOWORUUORANNOOOOLOON U W

Expan

Channe
0. 050

575.
473.
473.
800.
299.
1
1

00
53
53
00
10
69
58

19100. 3

299.
0

0
35
18

46
17
29
74
52

The conveyance rati o (upstream conveyance divi ded by downstream conveyance)
This may indicate the need for additiona
The energy | oss was greater than 1.0 ft (0.3 m.

Ri ght OB

650. 00

is less than

cross sections

bet ween the current and previ ous cross



CROSS SECTI ON QUTPUT

section. This may indicat

Profile #5-yr

E.G Elev (ft) 311.71
Vel Head (ft) 0. 07
WS. Eev (ft) 311. 64
ait WS, (ft) 309. 66
E.G Slope (ft/ft) 0. 002080
Q Total (cfs) 2000. 00
Top Wdth (ft) 532.21
Vel Total (ft/s) 2.05
Max Chl Dpth (ft) 4.14
Conv. Total (cfs) 43851. 6
Length Wd. (ft) 574. 87
Mn Ch B (ft) 307. 50
Al pha 1.00
Frctn Loss (ft) 2.76
C & E Loss (ft) 0.05

\Mr ni ng:
\Mr ni ng:

\Mr ni ng:

Di vided fl ow conputed for

The conveyance rati o (upstream conveyance divi ded by downstream conveyance)
This may indicate the need for additional
The energy | oss was greater than 1.0 ft (0.3 m.

0.7 or greater than 1.4.

section. This may indicat

e the need for additional

El emrent

W. n-Val.

Reach Len. (ft)
Fl ow Area (sq ft)
Area (sq ft)

Fl ow (cfs)

Top Wdth (ft)
Avg. Vel. (ft/s)
Hydr. Depth (ft)
Conv. (cfs)

Wetted Per. (ft)
Shear (Ib/sq ft)
Stream Power (lb/ft s)
Cum Vol une (acre-ft)
Cum SA (acres)

this cross-section.

e the need for additional

CROSS SECTION QUTPUT  Profile #10-yr

cross sections.

Left OB

450. 00

42

Channel
0. 050
575. 00
974. 50
974. 50
1999. 04
522.74
2.05
1.86
43830. 6
523. 39
0.24
0.50
55.61
21.56

cross sections.

is less than

cross sections.
bet ween the current and previ ous cross

E.G Eev (ft) 312.75
Vel Head (ft) 0.10
WS. Eev (ft) 312. 65
ait WS, (ft) 310. 67
E.G Slope (ft/ft) 0. 001969
Q Total (cfs) 4000. 00
Top Wdth (ft) 681. 84
Vel Total (ft/s) 2.51
Max Chl Dpth (ft) 5.15
Conv. Total (cfs) 90151.7
Length Wd. (ft) 575. 41
Mn Ch B (ft) 307. 50
Al pha 1.03
Frctn Loss (ft) 2.50
C & E Loss (ft) 0. 07

\Mr ni ng:
\Mr ni ng:

addi ti onal

\Mr ni ng:

0.7 or greater than 1.4.

El enent Left OB Channel Ri ght OB
W. n-Val. 0. 050 0. 035
Reach Len. (ft) 450. 00 575. 00 650. 00
Fl ow Area (sq ft) 1534. 73 61. 42
Area (sq ft) 1534. 73 61. 42
Fl ow (cfs) 3923.51 76. 49
Top Wdth (ft) 567. 42 114. 42
Avg. Vel. (ft/s) 2.56 1.25
Hydr. Depth (ft) 2.70 0.54
Conv. (cfs) 88427.8 1723.9
Wetted Per. (ft) 568. 50 114. 82
Shear (Ib/sqg ft) 0.33 0. 07
Stream Power (lb/ft s) 0.85 0.08
Cum Vol une (acre-ft) 4.15 79.97 7.58
Cum SA (acres) 3.51 24.24 3.85

Di vided fl ow conputed for this cross-section.

The vel ocity head has changed by nmore than 0.5 ft (0.15 m.
cross sections.
The conveyance rati o (upstream conveyance divi ded by downstream conveyance)
This may indicate the need for additional

This may indicate the need for

is less than
cross sections.



Warni ng: The energy | oss was greater than 1.0 ft (0.3 m).
This may indicate the need for additional

section.

CROSS SECTI ON QUTPUT  Profil e #50-yr

E.G Eev (ft) 316. 21
Vel Head (ft) 0.17
WS. Eev (ft) 316. 03
ait WS, (ft) 313. 20
E.G Slope (ft/ft) 0. 001335
Q Total (cfs) 18000. 00
Top Wdth (ft) 1408. 24
Vel Total (ft/s) 3.27
Max Chl Dpth (ft) 8.53
Conv. Total (cfs) 492721.1
Length Wd. (ft) 580. 19
Mn Ch B (ft) 307. 50
Al pha 1.04
Frctn Loss (ft) 1.97
C & E Loss (ft) 0.14

\Mr ni ng:
\Mr ni ng:

addi tional cross sections.
\Mr ni ng:

0.7 or greater than 1.4.
\Mr ni ng:

section.

CROSS SECTION QUTPUT  Profile #100-yr

E.G Elev (ft) 317.71
Vel Head (ft) 0.25
WS. Eev (ft) 317. 46
it WS, (ft) 314.57
E.G Slope (ft/ft) 0. 001382
Q Total (cfs) 30000. 00
Top Wdth (ft) 1426. 64
Vel Total (ft/s) 3.99
Max Chl Dpth (ft) 9.96
Conv. Total (cfs) 807107.9
Length Wd. (ft) 584. 77
Mn Ch B (ft) 307.50
Al pha 1.02
Frctn Loss (ft) 1.88
C & E Loss (ft) 0.13

El emrent

W. n-Val.

Reach Len. (ft)
Fl ow Area (sq ft)
Area (sq ft)

Fl ow (cfs)

Top Wdth (ft)
Avg. Vel. (ft/s)
Hydr. Depth (ft)
Conv. (cfs)

Wetted Per. (ft)
Shear (lb/sq ft)
Stream Power (lb/ft s)
Cum Vol une (acre-ft)
Cum SA (acres)

Di vided fl ow conputed for this cross-section.
The vel ocity head has changed by nmore than 0.5 ft (0.15 m.

El emrent

W. n-Val.

Reach Len. (ft)
Fl ow Area (sq ft)
Area (sq ft)

Fl ow (cfs)

Top Wdth (ft)
Avg. Vel. (ft/s)
Hydr. Depth (ft)
Conv. (cfs)

Wetted Per. (ft)
Shear (Ib/sq ft)
Stream Power (lb/ft s)
Cum Vol une (acre-ft)
Cum SA (acres)

Warning: Divided flow conputed for this cross-section.
Warni ng: The vel ocity head has changed by nore than 0.5 ft (0.15 n).

bet ween the current and previ ous cross

cross sections.

Left OB Channel Ri ght OB
0. 040 0. 050 0. 035
450. 00 575. 00 650. 00
457. 06 3547. 50 1501. 67
457. 06 3547. 50 1501. 67
1070.85  12530. 40 4398.74
227. 80 603. 00 577. 44
2.34 3.53 2.93
2.01 5. 88 2.60
29312.9  342999.6  120408.6
230. 07 604. 51 578. 55
0.17 0.49 0.22
0. 39 1.73 0.63
40. 95 175.70 33.37
18. 38 29. 23 13. 27

The conveyance rati o (upstream conveyance divi ded by downstream conveyance)
This may indicate the need for additional
The energy | oss was greater than 1.0 ft (0.3 m.
This may indicate the need for additional

This may indicate the need for

is less than
cross sections.

bet ween the current and previ ous cross

cross sections
Left OB Channel Ri ght OB
0. 040 0. 050 0. 035
450. 00 575. 00 650. 00
793. 31 4407. 64 2327. 15
793. 31 4407. 64 2327. 15
2435. 68 18307. 18 9257. 14
243. 67 603. 00 579. 97
3.07 4.15 3.98
3.26 7.31 4.01
65528. 7 492529. 0 249050. 3
246. 84 604. 51 581. 46
0.28 0.63 0.35
0.85 2.61 1.37
80. 89 224.10 64. 51
27.78 29. 64 24.63

This may indicate the need for



addi tional cross sections.
War ni ng: The conveyance ratio (upstream conveyance divided by downstream conveyance) is |ess than
0.7 or greater than 1.4. This may indicate the need for additional cross sections.
Warning: The energy | oss was greater than 1.0 ft (0.3 n). between the current and previous cross
section. This may indicate the need for additional cross sections.

CROSS SECTI ON

R VER San Luis Rey

REACH Reach 1 RS: 21.137
I NPUT
Description: 21.137
Station Elevation Data nunv 77
Sta El ev Sta El ev Sta El ev Sta El ev Sta El ev
0 342.5 1 342.2 9 338.8 55 307 64 307
92 307 106 307.6 116  307.5 124 307.1 128 306.5
147  306.5 161 306.5 181 306.5 196 306.5 224  306.4
250 306.1 268  309.3 276 310 326 310.3 355 310.8
378 310.9 401 311.1 415 310.7 428 310.7 450 310.4
469  310.3 481 310.5 487 310.5 492  310.5 496  311.2
505 311.2 550 311.8 621 312.1 680 312.4 726  313.2
732 315.1 740 317.3 746 317.3 752 317.3 758 313.4
770 313.4 781 313.4 795 313.6 807 313 826 313
833 316 837 318.5 840 318.6 843 318.7 849  316.9
859 314.1 914 313.4 1000 313.4 1066 313.5 1103 314.3
1114 314.3 1130 314.8 1222 315.3 1284 315.7 1334 315.7
1390 316.5 1399 317.1 1423 317.1 1441 317.4 1459 318.3
1474  318.5 1476  320.4 1479 320.4 1483 319.3 1486  316.9
1499 316.9 1509 323.6 1511 324.6 1516  323.9 1520 322.8
1537 323.9 1540 323.7
Manni ng' s n Val ues nume 3
Sta n Val Sta n Val Sta n Val
0 .04 55 .05 550 . 035
Bank Sta: Left Ri ght Lengt hs: Left Channel Ri ght Coeff Contr. Expan.
55 550 450 510 530 .1 .3
CROSS SECTION QUTPUT  Profile #2-yr
E.G Eev (ft) 307.90 El enent Left OB Channel Ri ght OB
Vel Head (ft) 0.32 W. n-Val. 0. 040 0. 050
WS. Eev (ft) 307.58 Reach Len. (ft) 450. 00 510. 00 530. 00
Cit WS, (ft) 307. 46 Fl ow Area (sq ft) 0.24 176.01
E.G Slope (ft/ft) 0. 027787 Area (sq ft) 0.24 176.01
Q Total (cfs) 800. 00 Fl ow (cfs) 0.57 799. 43
Top Wdth (ft) 201. 13 Top Wdth (ft) 0.83 200. 30
Vel Total (ft/s) 4.54 Avg. Vel. (ft/s) 2.37 4.54
Max Chl Dpth (ft) 1.48 Hydr. Depth (ft) 0.29 0. 88



Conv. Total (cfs) 4799. 2

Length Wd. (ft) 509. 98
Mn Ch B (ft) 306. 10
Al pha 1.00
Frctn Loss (ft) 4.77
C & E Loss (ft) 0. 06

Conv. (cfs)

Wetted Per. (ft)
Shear (lb/sqg ft)
Stream Power (lb/ft s)
Cum Vol une (acre-ft)
Cum SA (acres)

Warning: Divided flow conputed for this cross-section.

War ni ng: The conveyance rati o (upstream conveyance divi ded by downstream conveyance)
0.7 or greater than 1.4. This may indicate the need for additional
Warni ng: The energy | oss was greater than 1.0 ft (0.3 m).

section. This may indicate the need for additional

CROSS SECTION QUTPUT  Profile #5-yr

E.G Elev (ft) 308. 90
Vel Head (ft) 0.54
WS. Elev (ft) 308. 36
ait WS, (ft) 308. 15
E.G Slope (ft/ft) 0. 020637
Q Total (cfs) 2000. 00
Top Wdth (ft) 209.71
Vel Total (ft/s) 5.89
Max Chl Dpth (ft) 2.26
Conv. Total (cfs) 13922. 3
Length Wd. (ft) 508. 21
Mn Ch B (ft) 306. 10
Al pha 1.00
Frctn Loss (ft) 4.43
C & E Loss (ft) 0. 09

War ni ng: The conveyance rati o (upstream conveyance divi ded by downstream conveyance)
0.7 or greater than 1.4. This may indicate the need for additional
Warni ng: The energy | oss was greater than 1.0 ft (0.3 nm).

El emrent

W. n-Val.

Reach Len. (ft)

Fl ow Area (sq ft)
Area (sq ft)

Fl ow (cfs)

Top Wdth (ft)

Avg. Vel. (ft/s)
Hydr. Depth (ft)
Conv. (cfs)

Wetted Per. (ft)
Shear (Ib/sq ft)
Stream Power (lb/ft s)
Cum Vol une (acre-ft)
Cum SA (acres)

section. This may indicate the need for additional

CROSS SECTION QUTPUT  Profile #10-yr

E.G EHev (ft) 310. 19
Vel Head (ft) 0.79
WS. Eev (ft) 309. 40
ait WS, (ft)

E.G Slope (ft/ft) 0. 016308
Q Total (cfs) 4000. 00
Top Wdth (ft) 217.59
Vel Total (ft/s) 7.14
Max Chl Dpth (ft) 3.30
Conv. Total (cfs) 31322.8

Length Wd. (ft) 505. 17

El emrent

W. n-Val.
Reach Len. (ft)
Fl ow Area (sq ft)
Area (sq ft)

Fl ow (cfs)

Top Wdth (ft)
Avg. Vel. (ft/s)
Hydr. Depth (ft)
Conv. (cfs)
Wetted Per. (ft)

coocor
ANVODMO
©O~NPR P A

4795. 8
200. 50
1.52
6.92
31.45
15. 23

cross sections.

Channel
0. 050
510. 00
338. 07
338. 07
1995. 11
207.74
5.90
1.63
13888. 3
208. 01
2.09
12. 36
46. 94
16. 74

cross sections.

Channel
0. 050
510. 00
555. 88
555. 88
3980. 45
214.12
7.16
2.60
31169.7
214. 48

is less than

cross sections.
bet ween the current and previ ous cross

Ri ght OB

530. 00

is less than

cross sections.
bet ween the current and previ ous cross

Ri ght OB

530. 00



Mn Ch B (ft) 306. 10
Al pha 1.00
Frctn Loss (ft) 4.21
C & E Loss (ft) 0.17

\Mr ni ng:

addi tional cross sections.
\Mr ni ng:

0.7 or greater than 1.4.
\Mr ni ng:

section.

CROSS SECTI ON QUTPUT  Profil e #50-yr

The vel ocity head has changed by nore than 0.5 ft (0.15 m.

The conveyance rati o (upstream conveyance divi ded by downstream conveyance)
This may indicate the need for additional
The energy | oss was greater than 1.0 ft (0.3 m.
This may indicate the need for additional

Shear (Ib/sq ft) 1.00 2.64
Stream Power (lb/ft s) 4.72 18. 89
Cum Vol une (acre-ft) 4.13 66. 17 7.12
Cum SA (acres) 3.49 19. 08 3.00

This may indicate the need for

is less than
cross sections.

bet ween the current and previ ous cross
cross sections.

E.G Eev (ft) 314.10 El enent Left OB Channel Ri ght OB
Vel Head (ft) 1.53 W. n-Val. 0. 040 0. 050 0. 035
WS. Eev (ft) 312.56 Reach Len. (ft) 450. 00 510. 00 530. 00
Cit WS, (ft) 312.56 Fl ow Area (sq ft) 22.37 1756. 47 62. 60
E.G Slope (ft/ft) 0. 020948 Area (sq ft) 22.37 1756. 47 62. 60
Q Total (cfs) 18000. 00 Fl ow (cfs) 208. 85 17565. 51 225. 64
Top Wdth (ft) 642. 35 Top Wdth (ft) 8. 05 495. 00 139.31
Vel Total (ft/s) 9.77 Avg. Vel. (ft/s) 9.33 10. 00 3.60
Max Chl Dpth (ft) 6. 46 Hydr. Depth (ft) 2.78 3.55 0.45
Conv. Total (cfs) 124364. 7 Conv. (cfs) 1443.0 121362. 8 1559.0
Length Wd. (ft) 500. 16 Wetted Per. (ft) 9.78 495. 46 139.31
Mn Ch E (ft) 306. 10 Shear (lb/sq ft) 2.99 4.64 0.59
Al pha 1.03 Stream Power (lb/ft s) 27.93 46. 37 2.12
Frctn Loss (ft) 3.07 Cum Vol une (acre-ft) 38.47 140. 69 21.70
C & E Loss (ft) 0.33 Cum SA (acres) 17. 16 21.98 7.92
War ni ng: The energy equation could not be bal anced within the specified nunber of iterations. The
program sel ected the water surface that had the | east ambunt of error between conputed and
assuned val ues.
Warni ng: The vel ocity head has changed by nore than 0.5 ft (0.15 nm). This nay indicate the need for
addi tional cross sections.
War ni ng: The conveyance ratio (upstream conveyance divided by downstream conveyance) is |ess than
0.7 or greater than 1.4. This may indicate the need for additional cross sections.
Warning: The energy | oss was greater than 1.0 ft (0.3 n). between the current and previous cross
section. This may indicate the need for additional cross sections.
Warning: During the standard step iterations, when the assuned water surface was set equal to critical

depth, the cal cul ated water surface came back below critical depth. This indicates that there
is not a valid subcritical answer. The programdefaulted to critical depth.
CROSS SECTI ON QUTPUT  Profile #100-yr
E.G EHev (ft) 315.70 El enent Left OB Channel Ri ght OB
Vel Head (ft) 1.59 W. n-Val. 0. 040 0. 050 0. 035
WS. Eev (ft) 314.11 Reach Len. (ft) 450. 00 510. 00 530. 00
it WS, (ft) 314. 11 Flow Area (sq ft) 36. 61 2525. 17 517.52



E.G Slope (ft/ft) 0. 014212 Area (sq ft) 36. 61 2525. 17 517.52

Q Total (cfs) 30000. 00 Fl ow (cfs) 331.71 26494. 79 3173.50
Top Wdth (ft) 991. 37 Top Wdth (ft) 10. 29 495. 00 486. 08
Vel Total (ft/s) 9.74 Avg. Vel. (ft/s) 9. 06 10. 49 6.13
Max Chl Dpth (ft) 8.01 Hydr. Depth (ft) 3.56 5.10 1.06
Conv. Total (cfs) 251648. 6 Conv. (cfs) 2782.5  222245.9 26620. 3
Length Wd. (ft) 499. 23 Wetted Per. (ft) 12.51 495. 46 486. 70
Mn Ch E (ft) 306. 10 Shear (lb/sq ft) 2.60 4.52 0.94
Al pha 1.08 Stream Power (lb/ft s) 23.52 47. 45 5.79
Frctn Loss (ft) 2.75 Cum Vol une (acre-ft) 76. 60 178. 34 43. 29
C & E Loss (ft) 0.30 Cum SA (acres) 26. 47 22.39 16. 68

War ni ng: The energy equation could not be bal anced within the specified nunber of iterations. The
programused critical depth for the water surface and continued on with the cal cul ations

Warning: Divided flow conputed for this cross-section

Warni ng: The vel ocity head has changed by nore than 0.5 ft (0.15 nm). This nay indicate the need for
addi tional cross sections

War ni ng: The conveyance ratio (upstream conveyance divided by downstream conveyance) is |ess than
0.7 or greater than 1.4. This may indicate the need for additional cross sections

Warning: The energy | oss was greater than 1.0 ft (0.3 n). between the current and previous cross
section. This may indicate the need for additional cross sections

Warning: During the standard step iterations, when the assuned water surface was set equal to critical
depth, the cal cul ated water surface came back below critical depth. This indicates that there
is not a valid subcritical answer. The programdefaulted to critical depth

CROSS SECTI ON

R VER San Luis Rey

REACH. Reach 1 RS: 21.093
I NPUT
Descri ption: 21.093
Station Elevation Data nune 96
Sta El ev Sta El ev Sta El ev Sta El ev Sta El ev
0 353 28. 8999 35037. 83008 34957. 16992 34777. 61987 345
96. 84009 343117. 0601 341 125.71 340147. 1499 337165. 3401 335
179. 4099 333 188.72 331210. 1499 329227. 9099 328233. 3699 328
254. 28 326278. 8899 324 324.76 322 392.03 320443. 6799 318
466. 77 317 492.38 315 503.02 314 558.78 311 590. 3 310
643. 4399 308 651.1 307659. 4299 306 702. 8 306 738.34 308
782. 41 309 785.58 309 791.71 308 808.97 306 827.01 306
849. 3199 307 851.72 307 854.78 306 861.91 303 887.66 303
917. 09 304 938.62 305950. 8099 306 961.45 307 965.21 307
974. 14 306 976. 4 306 997.97 307 1014. 29 310 1057.74 312
1058. 6 311 1059. 47 310 1061.28 308 1064.74 306 1077.96 305
1079. 36 305 1183.11 305 1219. 34 304 1272.26 301 1396. 34 301
1397. 96 302 1403.1 305 1404. 86 306 1407.23 307 1411.64 309
1413. 99 310 1414 310 1481.51 311 1489. 65 311 1514.84 311

1591. 23 312 1626. 49 313 1749.6 314 1896. 05 314 1980.1 314



1981. 49 314 2080. 83 315 2206. 58 316 2325.69
2337.19 315 2342.54 316 2353.41 318 2360. 41
2390. 38 325 2410.61 325 2416.31 325 2419.64
2424.18 330 2431.99 334 2435.77 336 2440. 23
2456. 99 340
Manni ng' s n Val ues nume 3
Sta n Val Sta n Val Sta n Val
0 .04 1077.96 . 05 1404. 86 . 035
Bank Sta: Left Ri ght Lengt hs: Left Channel Ri ght
1077.96 1404. 86 227 215 135
CROSS SECTION QUTPUT  Profile #2-yr
E.G Eev (ft) 303. 07 El enent
Vel Head (ft) 0.13 W. n-Val.
WS. Eev (ft) 302.94 Reach Len. (ft)
Cit WS, (ft) Fl ow Area (sq ft)
E.G Slope (ft/ft) 0. 004641 Area (sq ft)
Q Total (cfs) 800. 00 Fl ow (cfs)
Top Wdth (ft) 161. 49 Top Wdth (ft)
Vel Total (ft/s) 2.89 Avg. Vel. (ft/s)
Max Chl Dpth (ft) 1.94 Hydr. Depth (ft)
Conv. Total (cfs) 11742.9 Conv. (cfs)
Length Wd. (ft) 214. 88 Wetted Per. (ft)
Mn Ch E (ft) 301. 00 Shear (lb/sq ft)
Al pha 1.00 Stream Power (lb/ft s)
Frctn Loss (ft) 0.92 Cum Vol une (acre-ft)
C & E Loss (ft) 0. 00 Cum SA (acres)

CROSS SECTI ON QUTPUT

Profile #5-yr

E.G Eev (ft) 304. 38
Vel Head (ft) 0.22
WS. Eev (ft) 304. 15
ait WS, (ft)

E.G Slope (ft/ft) 0. 004784
Q Total (cfs) 2000. 00
Top Wdth (ft) 249. 07
Vel Total (ft/s) 3.72
Max Chl Dpth (ft) 3.15
Conv. Total (cfs) 28915. 6
Length Wd. (ft) 215. 44
Mn Ch B (ft) 301. 00
Al pha 1.04
Frctn Loss (ft) 0.91
C & E Loss (ft) 0.01

El emrent

W. n-Val.

Reach Len. (ft)
Fl ow Area (sq ft)
Area (sq ft)

Fl ow (cfs)

Top Wdth (ft)
Avg. Vel. (ft/s)
Hydr. Depth (ft)
Conv. (cfs)

Wetted Per. (ft)
Shear (Ib/sq ft)
Stream Power (lb/ft s)
Cum Vol une (acre-ft)
Cum SA (acres)

316 2332. 82
320 2368. 73
327 2422. 65
337 2451.9

Coeff Contr.
.1

Left OB

227.00

Left OB
0. 040
227.00
50.74
50.74
114.72
61.21
2.26
0. 83
1658. 6
61. 47
0.25
0. 56
1.07
1.09

315
323
329
339

Channel
0. 050
215. 00
487. 39
487. 39
1885. 28
187. 85
3.87
2.59
27257.1
188. 80
0.77
2.98
42.11
14. 42

Ri ght OB

135. 00

Ri ght OB

135. 00



Warning: Divided flow conputed for this cross-section.

CROSS SECTI ON QUTPUT

E.G EHev (ft)
Vel Head (ft)
WS. Eev (ft)
ait WS, (ft)
E.G Slope (ft/ft)
Q Total (cfs)
Top Wdth (ft)

Vel Total (ft/s)
Max Chl Dpth (ft)
Conv. Total (cfs)
Length Wd. (ft)
Mn Ch B (ft)

Al pha

Frctn Loss (ft)
C & E Loss (ft)

Warni ng: Divided flow
CROSS SECTI ON QUTPUT

E.G Eev (ft)
Vel Head (ft)
WS. Eev (ft)
ait WS, (ft)
E.G Slope (ft/ft)
Q Total (cfs)
Top Wdth (ft)

Vel Total (ft/s)
Max Chl Dpth (ft)
Conv. Total (cfs)
Length Wd. (ft)
Mn Ch B (ft)

Al pha

Frctn Loss (ft)
C & E Loss (ft)

Warni ng: Divided flow
CROSS SECTI ON QUTPUT

E.G EHev (ft)
Vel Head (ft)
WS. Eev (ft)
ait WS, (ft)
E.G Slope (ft/ft)

Profile #10-yr

305. 82
0.24
305. 58

0. 005053
4000. 00
423. 63
3.96
4.58
56271. 6
216. 31
301. 00
1.00
0.93
0.00

conmput ed for thi
Profile #50-yr

310. 03
0.42
309. 61
307. 24
0. 002890
18000. 00
764. 69
5.09
8.61
334818. 3
217.37
301. 00
1.05

0. 69
0.00

conmputed for thi
Profile #100-yr

311. 99
0. 58
311. 41
308. 54
0. 002904

El emrent

W. n-Val.

Reach Len. (ft)
Fl ow Area (sq ft)
Area (sq ft)

Fl ow (cfs)

Top Wdth (ft)
Avg. Vel. (ft/s)
Hydr. Depth (ft)
Conv. (cfs)

Wetted Per. (ft)
Shear (Ib/sq ft)
Stream Power (lb/ft s)
Cum Vol une (acre-ft)
Cum SA (acres)

S cross-section.

El emrent

W. n-Val.

Reach Len. (ft)
Fl ow Area (sq ft)
Area (sq ft)

Fl ow (cfs)

Top Wdth (ft)
Avg. Vel. (ft/s)
Hydr. Depth (ft)
Conv. (cfs)

Wetted Per. (ft)
Shear (Ib/sq ft)
Stream Power (lb/ft s)
Cum Vol une (acre-ft)
Cum SA (acres)

S cross-section.

El emrent

W. n-Val.

Reach Len. (ft)
Fl ow Area (sq ft)
Area (sq ft)

Left OB
0. 040
227.00
162. 71
162. 71
623. 86
97. 47

8776.4
98. 08
0.52
2.01
3. 26
2.97

Left OB
0. 040
227.00
1353. 57
1353. 57
5784. 11
429. 58
4. 27
3.15
107590. 3
432.52
0. 56
2.41
31. 36
14. 90

Left OB
0. 040
227.00
2200. 71
2200. 71

Channel
0. 050
215. 00
847.73
847.73
3376. 14
326. 15
3.98
2.60
47495, 2
327.50
0.82
3.25
57.95
15.91

Channe
0. 050
215. 00
2165. 62
2165. 62
12168. 22
326. 90
5.62
6.62
226341. 3
328. 36
1.19

6. 69
117.73
17. 17

Channel
0. 050
215. 00
2754. 45
2754. 45

Ri ght OB

135. 00

Ri ght OB
0. 035
135. 00
112. 60
112. 60



Q Tot al

(cfs)

Top Wdth (ft)

Ve

Tot al
Max Ch
Conv.
Length Wd.
Mn Ch H
Al pha

(ft/s)
Dpth (ft)
Total (cfs)
(ft)
(ft)

Frctn Loss (ft)
C & E Loss (ft)

30000. 00 Fl ow (cfs)
981. 60 Top Wdth (ft)
5.92 Avg. Vel. (ft/s)
10.41 Hydr. Depth (ft)
556700. 8 Conv. (cfs)
218. 40 Wetted Per. (ft)
301. 00 Shear (Ib/sqg ft)
1.06 Stream Power (lb/ft s)
0.70 Cum Vol une (acre-ft)
0.01 Cum SA (acres)

Warning: Divided flow conputed for this cross-section

CROSS SECTI ON

R VER San Luis Rey
REACH: Reach 1
I NPUT
Descri ption: 20.996
Station El evation Data
Sta El ev Sta
0 335 8.48999
84. 07983 325100. 1099
153. 6799 318165. 3298
263. 46 314 292.2
466. 4899 309474. 1499
512. 1599 307 514.09
673. 4399 307673. 4899
757. 6599 303773. 9099
813. 7799 302 822.97
843. 3199 308 852.59
865. 0399 313873. 6299
878. 4999 306900. 2999
1028. 05 304 1045. 36
1190. 37 300 1204.54
1238.71 304 1244.22
1475. 72 312 1554. 22
2122. 44 316 2164.42
2234.4 321 2257.29
2334.75 331 2346.51
Manni ng' s n Val ues
Sta n Val Sta
0 .04 822.97
Bank Sta: Left Ri ght

822.97 1231.57

RS: 20.996

nume 93
El ev Sta
33416. 53979
323108. 8298
317175. 4299
313318. 9399
308488. 7599
308 564. 2
307720. 5599
302788. 3599
303 825.2
309857. 2899
312874. 2599

El ev Sta
33324. 68994
322122. 6899
317185. 1599
312344. 6799
307494. 9099
308579. 6899
306732. 3899
302797. 2699
304827. 4199
311859. 6699
311874. 8099

304 932.84 305934. 0599
303 1064.5 302 1071. 34
300 1231.57 301 1234. 37
308 1245. 45 309 1246. 67
313 1733.83 313 1971. 22
317 2184. 33 318 2212.71
324 2272.52 326 2287.6
332 2351.41 333

nun¥ 3

n Val Sta n Va
.05 1231.57 . 035

Lengt hs: Left Channel Ri ght

108 115 95

11567.73
513. 45
5. 26
4.29
214658. 8
517. 31
0.77
4.05

65. 05
23.76

El ev Sta
33240. 31982
321143. 5598
317222.5398
311379. 9899
306510. 2299
308597. 7899
305 736.21
302 797.33
305831. 6899
312862. 0199
310 875. 47
305 1022.08
301 1114.79
302 1236.79
310 1347.52
314 2066.7
319 2223.54
328 2295.54

Coeff Contr.
.1

18211. 66
326. 90
6.61

8. 43
337948. 2
328. 36
1.52

10. 06
147. 44
17.58

El ev
330
319
316
310
306
308
304
302
306
313
309
305
300
303
311
315
320
329

Expan
.3

220. 61
141. 25
1.96
0. 80
4093. 7
142.10
0.14
0.28
39.45
12. 86



CROSS SECTI ON QUTPUT

E.G Eev (ft)
Vel Head (ft)
WS. Eev (ft)
ait WS, (ft)
E.G Slope (ft/ft)
Q Total (cfs)
Top Wdth (ft)

Vel Total (ft/s)
Max Chl Dpth (ft)
Conv. Total (cfs)
Length Wd. (ft)
Mn Ch B (ft)

Al pha

Frctn Loss (ft)
C & E Loss (ft)

Profile #2-yr

302. 14
0.11
302. 03

0. 003977
800. 00
211.01

2.71
2.03
12684. 9
114. 97
300. 00
1.01
0.25
0.02

El emrent Left OB
W. n-Val. 0. 040
Reach Len. (ft) 108. 00
Fl ow Area (sq ft) 1.08
Area (sq ft) 1.08
Fl ow (cfs) 0.23
Top Wdth (ft) 40. 56
Avg. Vel. (ft/s) 0.21
Hydr. Depth (ft) 0.03
Conv. (cfs) 3.6
Wetted Per. (ft) 40. 56
Shear (Ib/sq ft) 0.01
Stream Power (lb/ft s) 0. 00
Cum Vol une (acre-ft) 0.20
Cum SA (acres) 0. 37

Warning: Divided flow conputed for this cross-section.

War ni ng: The conveyance rati o (upstream conveyance divi ded by downstream conveyance)

0.7 or greater than 1.4. This may indicate the need for additional

CROSS SECTI ON QUTPUT

E.G Eev (ft)
Vel Head (ft)
WS. Eev (ft)
ait WS, (ft)
E.G Slope (ft/ft)
Q Total (cfs)
Top Wdth (ft)

Vel Total (ft/s)
Max Chl Dpth (ft)
Conv. Total (cfs)
Length Wd. (ft)
Mn Ch B (ft)

Al pha

Frctn Loss (ft)
C & E Loss (ft)

Warni ng: Divided flow
CROSS SECTI ON QUTPUT

E.G EHev (ft)
Vel Head (ft)
WS. Eev (ft)
ait WS, (ft)
E.G Slope (ft/ft)

Profile #5-yr

303. 46
0.18
303. 28

0. 003721
2000. 00
268. 61
3.36
3.28
32785.0
114. 58
300. 00
1.04
0.35
0.01

conmputed for thi
Profile #10-yr
304. 90
0.25
304. 65

0. 003667

El emrent Left OB
W. n-Val. 0. 040
Reach Len. (ft) 108. 00
Fl ow Area (sq ft) 71. 48
Area (sq ft) 71. 48
Fl ow (cfs) 162. 20
Top Wdth (ft) 71.24
Avg. Vel. (ft/s) 2.27
Hydr. Depth (ft) 1.00
Conv. (cfs) 2658. 8
Wetted Per. (ft) 71. 34
Shear (Ib/sq ft) 0.23
Stream Power (lb/ft s) 0.53
Cum Vol une (acre-ft) 0.76
Cum SA (acres) 0.74
S cross-section.

El emrent Left OB
W. n-Val. 0. 040
Reach Len. (ft) 108. 00
Fl ow Area (sq ft) 185. 94
Area (sq ft) 185. 94

Channel
0. 050
115. 00
293. 15
293.15
797. 33
167.59
2.72
1.75
12642. 6
167. 69
0.43
1.18
27. 40
12. 30

Channel
0. 050
115. 00
517.54
517.54
1818. 46
191. 62
3.51
2.70
29809. 2
191. 81
0.63
2.20
39. 63
13. 49

Channel

0. 050
115. 00
806. 22
806. 22

Ri ght OB
0. 035
95. 00
48

is less than

cross sections.

Ri ght OB
0. 035
95. 00

6.93

Ri ght OB
0. 035
95. 00
16. 53
16. 53



Q Total (cfs) 4000. 00
Top Wdth (ft) 336. 66
Vel Total (ft/s) 3.97
Max Chl Dpth (ft) 4. 65
Conv. Total (cfs) 66058. 4
Length Wd. (ft) 113.96
Mn Ch B (ft) 300. 00
Al pha 1.00
Frctn Loss (ft) 0. 46
C & E Loss (ft) 0.01

Warni ng: Divided fl ow conputed for thi

CROSS SECTI ON QUTPUT  Profil e #50-yr

E.G Eev (ft) 309. 34
Vel Head (ft) 0. 46
WS. Elev (ft) 308. 88
ait WS, (ft)

E.G Slope (ft/ft) 0. 003456
Q Total (cfs) 18000. 00
Top Wdth (ft) 753.73
Vel Total (ft/s) 5.35
Max Chl Dpth (ft) 8.88
Conv. Total (cfs) 306179.9
Length Wd. (ft) 113. 33
Mn Ch B (ft) 300. 00
Al pha 1.05
Frctn Loss (ft) 0.35
C & E Loss (ft) 0.01

Warni ng: Divided fl ow conputed for thi

CROSS SECTI ON QUTPUT  Profil e #100-yr

E.G EHev (ft) 311. 29
Vel Head (ft) 0.63
WS. Eev (ft) 310. 66
ait WS, (ft)

E.G Slope (ft/ft) 0. 003519
Q Total (cfs) 30000. 00
Top Wdth (ft) 938. 08
Vel Total (ft/s) 6.19
Max Chl Dpth (ft) 10. 66
Conv. Total (cfs) 505718. 2
Length Wd. (ft) 112. 96
Mn Ch B (ft) 300. 00
Al pha 1.06
Frctn Loss (ft) 0. 37

Fl ow (cfs)

Top Wdth (ft)
Avg. Vel. (ft/s)
Hydr. Depth (ft)
Conv. (cfs)

Wetted Per. (ft)
Shear (Ib/sqg ft)
Stream Power (lb/ft s)
Cum Vol une (acre-ft)
Cum SA (acres)

S cross-section.

El emrent

W. n-Val.

Reach Len. (ft)
Fl ow Area (sq ft)
Area (sq ft)

Fl ow (cfs)

Top Wdth (ft)
Avg. Vel. (ft/s)
Hydr. Depth (ft)
Conv. (cfs)

Wetted Per. (ft)
Shear (Ib/sq ft)
Stream Power (lb/ft s)
Cum Vol une (acre-ft)
Cum SA (acres)

S cross-section.

El emrent

W. n-Val.

Reach Len. (ft)
Fl ow Area (sq ft)
Area (sq ft)

Fl ow (cfs)

Top Wdth (ft)
Avg. Vel. (ft/s)
Hydr. Depth (ft)
Conv. (cfs)

Wetted Per. (ft)
Shear (Ib/sq ft)
Stream Power (lb/ft s)
Cum Vol une (acre-ft)

681. 31
89. 25
3. 66
2.08
11251.5
89. 44
0. 48
1.74
2.35
2.48

Left OB
0. 040
108. 00
987. 13
987. 13
4250. 92
355. 54
4,31
2.78
72308. 1
356. 50
0. 60
2.57
25. 26
12. 86

Left OB
0. 040
108. 00
1728. 84
1728. 84
9115. 44
466. 15
5.27
3.71
153661. 5
467. 13
0.81
4. 29
54,81

3254. 30
239. 38
4.04

3. 37
53743. 4
239. 98
0.77
3.10
53. 87
14.52

Channe
0. 050
115. 00
2317. 63
2317. 63
13358. 95
384. 46
5.76
6.03
227235.7
386. 75
1.29
7.45
106. 67
15.42

Channel
0. 050
115. 00
3007. 82
3007. 82
20549. 95
390. 63
6.83
7.70
346416. 1
394. 25
1.68

11. 45
133. 22

64. 39
8.04
3.89
2.06

1063. 4
8. 87
0. 43
1.66
7.10
2.99



C & E Loss (ft)

0.01 Cum SA (acres)

Warning: Divided flow conputed for this cross-section

CROSS SECTI ON

RS: 20.96

nume 73
El ev Sta El ev Sta
31715. 23999 31633. 15002
311 173.36 310 219.89
307 379.64 306 394.42
308 452.42 307 474. 6
306 490.92 307 517.79
306 586.39 306590. 1201
303 641.92 303 654.83
303 726.72 308728. 5701
312 733.46 312 734.89
309738. 5001 308 739.27

304800. 7401
301941. 0701

304883. 4601
300949. 5901

R VER San Luis Rey
REACH: Reach 1
I NPUT
Descri ption: 20.96
Station El evation Data
Sta El ev Sta
0 3187. 560059
69. 19006 312122. 7301
374.9301 308377. 2001
399. 8101 308 431.92
483.73 305 487.27
554. 4 307561. 1301
622. 9501 304626. 8801
716.91 302 718.86
731. 39 311733. 4501
736.71 310 737.6
742. 11 305743. 9501
914.53 302 923.54
1085. 68 300 1091.75
1099. 52 305 1100.92
1136. 06 310 1236.5
Manni ng' s n Val ues
Sta n Val Sta
0 .04 690.97

Bank Sta: Left Ri ght
690. 97 1099. 52

CROSS SECTION QUTPUT  Profile #2-yr

E.G EHev (ft)
Vel Head (ft)
WS. Eev (ft)
ait WS, (ft)
E.G Slope (ft/ft)
Q Total (cfs)

Top Wdth (ft)
Vel Total (ft/s)
Max Chl Dpth (ft)
Conv. Total (cfs)
Length Wd. (ft)

301 1094. 43 302 1097.03
306 1102.18 307 1103. 39
311 1358.92 312

nume 3

n Val Sta n Va
.05 1099. 52 . 035

Lengt hs: Left Channel Ri ght

140 140 235

301. 88 El emrent
0. 06 W. n-Val

301. 82 Reach Len. (ft)

Fl ow Area (sq ft)
0. 001335 Area (sq ft)

800. 00 Fl ow (cfs)

177.81 Top Wdth (ft)
1.92 Avg. Vel. (ft/s)
2.82 Hydr. Depth (ft)

21892. 4 Conv. (cfs)
140. 00 Wetted Per. (ft)

21.21

El ev Sta
314 46. 7301
309 358.92
306397. 2401
306 478.72
308 524.09
306 616.47
303 690.97
309730. 1801
312 735.61
307 740.34
304 892.86
299 1043.15
303 1098. 29
308 1104. 64

Coeff Contr.

.1

Left OB

140. 00

15.81

El ev
313
309
307
302
308
305
302
310
311
306
303
299
304
309

Expan

Channe
0. 050
140. 00
417. 55
417. 55
800. 00
177. 81
1.92
2.35
21892. 4
178. 18

12.52

Ri ght OB

235. 00



Mn Ch B (ft)
Al pha

Frctn Loss (ft)
C & E Loss (ft)

CROSS SECTI ON QUTPUT

E.G EHev (ft)
Vel Head (ft)
WS. Eev (ft)
ait WS, (ft)
E.G Slope (ft/ft)
Q Total (cfs)
Top Wdth (ft)

Vel Total (ft/s)
Max Chl Dpth (ft)
Conv. Total (cfs)
Length Wd. (ft)
Mn Ch B (ft)

Al pha

Frctn Loss (ft)
C & E Loss (ft)

Warni ng: Divided flow
CROSS SECTI ON QUTPUT

E.G Eev (ft)
Vel Head (ft)
WS. Eev (ft)
ait WS, (ft)
E.G Slope (ft/ft)
Q Total (cfs)
Top Wdth (ft)

Vel Total (ft/s)
Max Chl Dpth (ft)
Conv. Total (cfs)
Length Wd. (ft)
Mn Ch B (ft)

Al pha

Frctn Loss (ft)

C & E Loss (ft)
Warni ng: Divided flow
CROSS SECTI ON QUTPUT

E.G Eev (ft)

299. 00
1.00
0.24
0.00

Profile #5-yr

303. 10
0.14
302. 96

0. 002543
2000. 00
268. 09
2.96
3.96
39657. 7
140. 01
299. 00
1.02
0.35
0.01

conmput ed for thi
Profile #10-yr

304. 43
0.21
304. 22

0. 004443
4000. 00
460. 24
3.65
5.22
60011. 6
140. 05
299. 00
1.01

0. 43
0.01

conmputed for thi
Profile #50-yr

308. 98

Shear (Ib/sq ft)
Stream Power (lb/ft s)
Cum Vol une (acre-ft)
Cum SA (acres)

El emrent

W. n-Val.

Reach Len. (ft)
Fl ow Area (sq ft)
Area (sq ft)

Fl ow (cfs)

Top Wdth (ft)
Avg. Vel. (ft/s)
Hydr. Depth (ft)
Conv. (cfs)

Wetted Per. (ft)
Shear (lb/sqg ft)
Stream Power (lb/ft s)
Cum Vol une (acre-ft)
Cum SA (acres)

S cross-section.

El emrent

W. n-Val.

Reach Len. (ft)
Fl ow Area (sq ft)
Area (sq ft)

Fl ow (cfs)

Top Wdth (ft)
Avg. Vel. (ft/s)
Hydr. Depth (ft)
Conv. (cfs)

Wetted Per. (ft)
Shear (Ib/sqg ft)
Stream Power (lb/ft s)
Cum Vol une (acre-ft)
Cum SA (acres)

S cross-section.

El emrent

Left OB
0. 040

140. 00
17.78
17.78
20.18
37. 17

400.1
37.83
0. 07
0.08

0.61

Left OB
0. 040
140. 00
105. 77
105. 77
325. 88
75. 42

4889. 1
77.09
0. 38
1.17
1.99
2.28

Left OB

0.20
0. 37
26. 46
11.84

Channel
0. 050
140. 00
990. 54
990. 54
3674.12
384. 82

55122.5
386. 57
0.71
2.64
51. 50
13. 69

Channel

Ri ght OB

235. 00

Ri ght OB

235. 00

Ri ght OB



Vel Head (ft) 0.42
WS. Eev (ft) 308. 56
ait WS, (ft)

E.G Slope (ft/ft) 0. 002726
Q Total (cfs) 18000. 00
Top Wdth (ft) 727. 86
Vel Total (ft/s) 5. 06
Max Chl Dpth (ft) 9.56
Conv. Total (cfs) 344758. 4
Length Wd. (ft) 140. 32
Mn Ch B (ft) 299. 00
Al pha 1. 07
Frctn Loss (ft) 0.31
C & E Loss (ft) 0.03

Warni ng: Divided fl ow conputed for thi

CROSS SECTI ON QUTPUT  Profile #100-yr

E.G Eev (ft) 310.91
Vel Head (ft) 0. 60
WS. Eev (ft) 310. 31
ait WS, (ft)

E.G Slope (ft/ft) 0. 003014
Q Total (cfs) 30000. 00
Top Wdth (ft) 1004. 07
Vel Total (ft/s) 5.88
Max Chl Dpth (ft) 11. 31
Conv. Total (cfs) 546407. 4
Length Wd. (ft) 140. 69
Mn Ch B (ft) 299. 00
Al pha 1.11
Frctn Loss (ft) 0.35
C & E Loss (ft) 0.05

W. n-Val.

Reach Len. (ft)
Fl ow Area (sq ft)
Area (sq ft)

Fl ow (cfs)

Top Wdth (ft)
Avg. Vel. (ft/s)
Hydr. Depth (ft)
Conv. (cfs)

Wetted Per. (ft)
Shear (Ib/sq ft)
Stream Power (lb/ft s)
Cum Vol une (acre-ft)
Cum SA (acres)

S cross-section.

El emrent

W. n-Val.

Reach Len. (ft)
Fl ow Area (sq ft)
Area (sq ft)

Fl ow (cfs)

Top Wdth (ft)
Avg. Vel. (ft/s)
Hydr. Depth (ft)
Conv. (cfs)

Wetted Per. (ft)
Shear (Ib/sqg ft)
Stream Power (lb/ft s)
Cum Vol une (acre-ft)
Cum SA (acres)

Warning: Divided flow conputed for this cross-section.

CROSS SECTI ON

R VER San Luis Rey
REACH. Reach 1 RS: 20.943
I NPUT
Description: 20.943 (rev 2008-08-05)
Station Elevation Data nune 54
Sta El ev Sta El ev Sta El ev Sta
0 31030. 09998 30968. 40002 30881. 09998
183. 2999 308 432.1 307 436. 1 306 458. 3

0. 040
140. 00
857. 29
857. 29
3149. 25
324.99
3. 67
2.64
60318. 3
328. 89
0. 44
1.63
22.98

12.01

Left OB
0. 040
140. 00
1660. 67
1660. 67
7186. 31
533. 42
4. 33
3.11
130888. 5
537. 35
0.58
2.52
50. 60
19. 97

El ev Sta

307. 598. 79993

306 460.6

0. 050
140. 00
2693. 79
2693. 79
14827. 12
398.31
5.50
6.76
283987. 5
403. 18
1.14

6. 26
100. 05
14.38

Channel
0. 050
140. 00
3396.
3396.
227217.
402.
6. 69
8.43
413944, 2
408. 89
1.56

10. 46
124. 76
14.76

El ev
308
307

Ri ght OB
0. 035
235. 00
. 63
. 63



518. 2 307 535.2
570 306 580.5
594. 6 308 603.8
667.5 306 675.7
729.9 303 770.3
869. 4 302 875.1
1004. 6 300 1011.9
1122. 4 302 1127
1210.8 309 1312.6
Manni ng' s n Val ues
Sta n Val Sta
0 .04 875.1
Bank Sta: Left Ri ght
875.1 1122.4

307
306
307
306.8
302
302
300
305
310

nume=
n Val
. 05

Lengt hs:

CROSS SECTION QUTPUT  Profile #2-yr

E.G Eev (ft)
Vel Head (ft)
WS. Eev (ft)
ait WS, (ft)
E.G Slope (ft/ft)
Q Total (cfs)
Top Wdth (ft)

Vel Total (ft/s)
Max Chl Dpth (ft)
Conv. Total (cfs)
Length Wd. (ft)
Mn Ch B (ft)

Al pha

Frctn Loss (ft)
C & E Loss (ft)

301. 64
0. 06
301. 58

0. 002262
800. 00
296. 84

1.94
2.58
16821. 8
50. 00
299. 00
1.05
0.13
0.00

Warni ng: Divided fl ow conputed for thi

CROSS SECTION QUTPUT  Profile #5-yr

E.G EHev (ft)
Vel Head (ft)
WS. Eev (ft)
ait WS, (ft)
E.G Slope (ft/ft)
Q Total (cfs)
Top Wdth (ft)
Vel Total (ft/s)
Max Chl Dpth (ft)
Conv. Total (cfs)
Length Wd. (ft)

302.74
0.11
302. 64

0. 002397
2000. 00
378.76
2.56
3.64
40851. 5
50. 00

539.6 307 546.7 306
583. 6 307 588.7 309
610. 3 306 617.6 305
681. 3 306 687.4 305
793.1 301 838 301
953.5 301 964 300
1031.3 299 1113.8 299
1130 308 1131.7 309
1393.7 311 1430.6 311.9
3
Sta n Val
1122. 4 . 035
Left Channel Ri ght Coef
50 50 50
El emrent
W. n-Val.
Reach Len. (ft)
Fl ow Area (sq ft)
Area (sq ft)
Fl ow (cfs)
Top Wdth (ft)
Avg. Vel. (ft/s)
Hydr. Depth (ft)
Conv. (cfs)
Wetted Per. (ft)
Shear (lb/sq ft)
Stream Power (lb/ft s)
Cum Vol une (acre-ft)
Cum SA (acres)
S cross-section.
El emrent
W. n-Val.
Reach Len. (ft)
Fl ow Area (sq ft)
Area (sq ft)
Fl ow (cfs)
Top Wdth (ft)
Avg. Vel. (ft/s)
Hydr. Depth (ft)
Conv. (cfs)
Wetted Per. (ft)

560.
591.
642.
694.
855.
985.
11109.

ONNEFENWNO

=
=
~

f Contr.
.1

Left OB
0. 040
.00
.93
.93
.82
.40
1.12
0.50
984. 6
83. 43
0. 07
0. 08
0.13
0.19

Left OB

0. 040
50. 00
155. 33
155. 33
317. 21
130. 48
2.04
1.19
6479. 3

130. 55

306
309
305
304
301
299. 8
300
309

Expan.

Channel

0. 050
.00
370.01
370.01
753. 18
213. 44

15837. 2
214.06
0.24
0.50
25.19
11.21

1682. 52
247.30
2.69
2.53
34366. 7
248. 05

Ri ght OB

50. 00



Mn Ch B (ft) 299. 00
Al pha 1.03
Frctn Loss (ft) 0.12
C & E Loss (ft) 0. 00

CROSS SECTION QUTPUT  Profile #10-yr

E.G Elev (ft) 303. 99
Vel Head (ft) 0.16
WS. Elev (ft) 303. 82
ait WS, (ft)

E.G Slope (ft/ft) 0. 002220
Q Total (cfs) 4000. 00
Top Wdth (ft) 424. 74
Vel Total (ft/s) 3.18
Max Chl Dpth (ft) 4.82
Conv. Total (cfs) 84895. 9
Length Wd. (ft) 50. 00
Mn Ch B (ft) 299. 00
Al pha 1.02
Frctn Loss (ft) 0.11
C & E Loss (ft) 0. 00

CROSS SECTION QUTPUT  Profil e #50-yr

E.G Eev (ft) 308. 65
Vel Head (ft) 0.34
WS. Eev (ft) 308. 31
ait WS, (ft)

E.G Slope (ft/ft) 0. 001856
Q Total (cfs) 18000. 00
Top Wdth (ft) 1067. 17
Vel Total (ft/s) 4.53
Max Chl Dpth (ft) 9.31
Conv. Total (cfs) 417867. 8
Length Wd. (ft) 50. 00
Mn Ch B (ft) 299. 00
Al pha 1. 07
Frctn Loss (ft) 0.10
C & E Loss (ft) 0.01

Warning: Divided fl ow conputed for thi

CROSS SECTI ON QUTPUT  Profil e #100-yr

E.G Eev (ft) 310.51
Vel Head (ft) 0.44
WS. Eev (ft) 310. 07

Shear (Ib/sq ft)
Stream Power (lb/ft s)
Cum Vol une (acre-ft)
Cum SA (acres)

El emrent

W. n-Val.

Reach Len. (ft)
Fl ow Area (sq ft)
Area (sq ft)

Fl ow (cfs)

Top Wdth (ft)
Avg. Vel. (ft/s)
Hydr. Depth (ft)
Conv. (cfs)

Wetted Per. (ft)
Shear (lb/sqg ft)
Stream Power (lb/ft s)
Cum Vol une (acre-ft)
Cum SA (acres)

El emrent

W. n-Val.

Reach Len. (ft)
Fl ow Area (sq ft)
Area (sq ft)

Fl ow (cfs)

Top Wdth (ft)
Avg. Vel. (ft/s)
Hydr. Depth (ft)
Conv. (cfs)

Wetted Per. (ft)
Shear (Ib/sq ft)
Stream Power (lb/ft s)
Cum Vol une (acre-ft)
Cum SA (acres)

S cross-section.

El emrent
W. n-Val.

Reach Len. (ft)

0.18
0. 36
0. 37
0.34

Left OB
0. 040
50. 00

337. 44

337. 44

915. 96

174. 64

2.71
1.93
19440. 2
174.72
0. 27
0.73
1.28
1.87

Left OB
0. 040
50. 00

1917.70
1917.70
7377. 32
811.75
3.85
2.36
171263. 6
813. 18
0. 27
1.05
18.52
10. 19

Left OB
0. 040
50. 00

0. 38
1.01
36. 02
12.16

Channel
0. 050
50. 00

918. 77

918. 77

3079. 78

247. 30

Channel
0. 050
50. 00

2026. 77
2026. 77
10525. 54
247. 30
5.19
8.20
244349. 2
248. 05
0.95
4.92

92. 47

13. 35

Channel
0. 050
50. 00

0.04

Ri ght OB
0. 035
50. 00



Cit WS, (ft) Fl ow Area (sq ft) 3417. 96 2464. 42 187.41

E.G Slope (ft/ft) 0. 002062 Area (sq ft) 3417. 96 2464. 42 187.41
Q Total (cfs) 30000. 00 Fl ow (cfs) 14281. 45 15371. 02 347.52
Top Wdth (ft) 1318. 67 Top Wdth (ft) 875. 10 247. 30 196. 27
Vel Total (ft/s) 4.94 Avg. Vel. (ft/s) 4.18 6.24 1.85
Max Chl Dpth (ft) 11. 07 Hydr. Depth (ft) 3.91 9.97 0.95
Conv. Total (cfs) 660608. 5 Conv. (cfs) 314481.6  338474.3 7652. 6
Length Wd. (ft) 50. 00 Wetted Per. (ft) 876. 86 248. 05 198. 68
Mn Ch E (ft) 299. 00 Shear (Ib/sq ft) 0.50 1.28 0.12
Al pha 1.16 Stream Power (lb/ft s) 2.10 7.98 0.23
Frctn Loss (ft) 0.11 Cum Vol une (acre-ft) 42. 44 115. 35 38.30
C & E Loss (ft) 0. 00 Cum SA (acres) 17.71 13.72 11. 64

War ni ng: The cross-section end points had to be extended vertically for the conputed water surface.

CROSS SECTI ON

R VER San Luis Rey

REACH Reach 1 RS: 20.936
I NPUT
Description: 20.936 (rev 2008-08-05)
Station Elevation Data nunv 49
Sta El ev Sta El ev Sta El ev Sta El ev Sta El ev
0 31023. 20007 30967. 80005 308 131.8 308 166.3 308.5
259. 7001 308 391.9 307.4 471.7 307 475 306 485.1 305
490. 5 305 495.8 307 503.1 308 515.5 308 558.3 307
566 306 585.1 306 599.3 307 609.2 306 623.9 306
627.9 307 635.1 307 642.2 306 648.5 305 725.3 305
731 304 736.6 303 740.6 303 756.2 303 801.2 302
813.8 301 844.5 301 873.2 301 884.7 301 929 301.4
964. 6 301 989.8 300 1043.5 299 1134.2 299 1139.8 300
1143.6 302 1146.8 304 1149.3 308 1172.1 308.6 1218.4 308.8
1287.8 309 1341.2 310 1403.8 311 1435.9 311.8
Manni ng' s n Val ues nume 3
Sta n Val Sta n Val Sta n Val
0 .04 801.2 .05 1143.6 . 035
Bank Sta: Left Ri ght Lengt hs: Left Channel Ri ght Coeff Contr. Expan.
801.2 1143.6 240 240 240 .1 .3
CROSS SECTION QUTPUT  Profile #2-yr
E.G EHev (ft) 301.51 El enent Left OB Channel Ri ght OB
Vel Head (ft) 0. 06 W. n-Val. 0. 050
WS. Eev (ft) 301. 45 Reach Len. (ft) 240. 00 240. 00 240. 00
Cit WS, (ft) Fl ow Area (sq ft) 416. 26

E.G Slope (ft/ft) 0. 003129 Area (sq ft) 416. 26



Q Total (cfs)
Top Wdth (ft)
Vel Total (ft/s)
Max Chl Dpth (ft)
Conv. Total (cfs)
Length Wd. (ft)
Mn Ch B (ft)

Al pha

Frctn Loss (ft)
C & E Loss (ft)

CROSS SECTI ON QUTPUT

E.G EHev (ft)
Vel Head (ft)
WS. Eev (ft)
ait WS, (ft)
E.G Slope (ft/ft)
Q Total (cfs)
Top Wdth (ft)

Vel Total (ft/s)
Max Chl Dpth (ft)
Conv. Total (cfs)
Length Wd. (ft)
Mn Ch B (ft)

Al pha

Frctn Loss (ft)
C & E Loss (ft)

CROSS SECTI ON QUTPUT

E.G Eev (ft)
Vel Head (ft)
WS. Eev (ft)
ait WS, (ft)
E.G Slope (ft/ft)
Q Total (cfs)
Top Wdth (ft)

Vel Total (ft/s)
Max Chl Dpth (ft)
Conv. Total (cfs)
Length Wd. (ft)
Mn Ch B (ft)

Al pha

Frctn Loss (ft)
C & E Loss (ft)

CROSS SECTI ON QUTPUT

800. 00
334. 40
1.92
2.45
14301.1
240. 00
299. 00
1.00
0.72
0.00

Profile #5-yr

302. 62
0.10
302. 52

0. 002479
2000. 00
366. 47
2.54
3.52
40165. 5
240. 00
299. 00
1.01

0. 66
0.00

Profile #10-yr

303. 87
0.16
303.71

0. 002287
4000. 00
413.72
3. 17
4.71
83643. 2
240. 00
299. 00
1.03

0. 62
0.00

Profile #50-yr

Fl ow (cfs)

Top Wdth (ft)
Avg. Vel. (ft/s)
Hydr. Depth (ft)
Conv. (cfs)

Wetted Per. (ft)
Shear (Ib/sqg ft)
Stream Power (lb/ft s)
Cum Vol une (acre-ft)
Cum SA (acres)

El emrent

W. n-Val.

Reach Len. (ft)
Fl ow Area (sq ft)
Area (sq ft)

Fl ow (cfs)

Top Wdth (ft)
Avg. Vel. (ft/s)
Hydr. Depth (ft)
Conv. (cfs)

Wetted Per. (ft)
Shear (lb/sq ft)
Stream Power (lb/ft s)
Cum Vol une (acre-ft)
Cum SA (acres)

El emrent

W. n-Val.

Reach Len. (ft)
Fl ow Area (sq ft)
Area (sq ft)

Fl ow (cfs)

Top Wdth (ft)
Avg. Vel. (ft/s)
Hydr. Depth (ft)
Conv. (cfs)

Wetted Per. (ft)
Shear (Ib/sqg ft)
Stream Power (lb/ft s)
Cum Vol une (acre-ft)
Cum SA (acres)

0.25

Left OB
0. 040

240. 00
69. 88
69. 88

800. 00
334. 40
1.92
1.24
14301.1
334. 89
0.24

0. 47
24.74
10. 90

Channe
0. 050
240. 00
779. 89
779. 89
1995. 34
342. 40
2.56
2.28
40071.9
343. 06
0.35
0.90
35.21
11.82

Channe
0. 050
240. 00
1189. 09
1189. 09
3870. 54
342. 40
3.26

3. 47
80936. 1
343. 06
0. 49
1.61
47.22
12. 34



E.G Eev (ft) 308.53
Vel Head (ft) 0.44
WS. Elev (ft) 308. 09
ait WS, (ft)

E.G Slope (ft/ft) 0. 002333
Q Total (cfs) 18000. 00
Top Wdth (ft) 985. 10
Vel Total (ft/s) 4.83
Max Chl Dpth (ft) 9.09
Conv. Total (cfs) 372640. 8
Length Wd. (ft) 240. 00
Mn Ch B (ft) 299. 00
Al pha 1.21
Frctn Loss (ft) 0.70
C & E Loss (ft) 0.03

Warni ng: Divided fl ow conputed for thi

CROSS SECTI ON QUTPUT  Profile #100-yr

El emrent

W. n-Val.

Reach Len. (ft)
Fl ow Area (sq ft)
Area (sq ft)

Fl ow (cfs)

Top Wdth (ft)
Avg. Vel. (ft/s)
Hydr. Depth (ft)
Conv. (cfs)

Wetted Per. (ft)
Shear (lb/sq ft)
Stream Power (lb/ft s)
Cum Vol une (acre-ft)
Cum SA (acres)

S cross-section.

E.G Eev (ft) 310. 41 El enent
Vel Head (ft) 0.49 W. n-Val.
WS. Eev (ft) 309. 92 Reach Len. (ft)
Cit WS, (ft) Fl ow Area (sq ft)
E.G Slope (ft/ft) 0. 002173 Area (sq ft)
Q Total (cfs) 30000. 00 Fl ow (cfs)
Top Wdth (ft) 1335. 05 Top Wdth (ft)
Vel Total (ft/s) 5.05 Avg. Vel. (ft/s)
Max Chl Dpth (ft) 10. 92 Hydr. Depth (ft)
Conv. Total (cfs) 643596. 1 Conv. (cfs)
Length Wd. (ft) 240. 00 Wetted Per. (ft)
Mn Ch E (ft) 299. 00 Shear (Ib/sq ft)
Al pha 1.23 Stream Power (lb/ft s)
Frctn Loss (ft) 0.63 Cum Vol une (acre-ft)
C & E Loss (ft) 0. 02 Cum SA (acres)
CROSS SECTI ON
R VER San Luis Rey
REACH Reach 1 RS: 20.891
I NPUT
Description: 20.891 (rev 2008-08-04)
Station Elevation Data nunv 46
Sta El ev Sta El ev Sta El ev Sta
0 30956. 80005 30883. 30005 308 90
296.9 307 326.5 307 389.1 307 408

Left OB

0.

240.
1019.
1019.
2699.

633.

2.

1
5587
634
0

0

16

9

040
00
16
16
15
46
65
.61
8.5
.72
.23
.62
. 83
. 36

Left OB

0.
240
2410
2410
8703
799

3.
3.

18671
800

0

1

39

16

El ev
308
307

040
.00
.57
.57
.41
.34
61
02
6.0
.63
.41
.47
.10
.75

Sta
186. 1
410.5

Channe
0. 050
240. 00
2689. 34
2689. 34
15234. 93
342. 40
5. 66
7.85
315397. 6
343. 06
1.14

6. 47

89. 76
13.01

Channe
0. 050
240. 00
3314.78
3314.78
20831. 19
342. 40
6. 28

9. 68
446895. 8
343. 06
1.31
8.24
112. 03
13. 38

El ev
308
306

Ri ght OB
0. 035
240. 00
21.70
21.70

65.

Ri ght OB
0. 035
240. 00
218.70
218.70

465.



E.G EHev (ft)

Vel Head (ft)

WS. Eev (ft)
ait WS, (ft)

CROSS SECTI ON QUTPUT

E.G Slope (ft/ft)

Q Total (cfs)

Top Wdth (ft)
(ft/s)
Dpth (ft)
(cfs)
(ft)
(ft)

Vel Tot al
Max Chl
Conv. Total
Length Wd.
Mn Ch H
Al pha

Frctn Loss (ft)

Profile #5-yr

301. 95
0.12
301. 83

0. 003071
2000. 00
311. 38
2.83
3.83
36092. 5
110. 00
298. 00
1.00

0. 27

El emrent
W. n-Val.
Reach Len.

420 305 426.4 305 432.5 307 453.5
484.9 306 504.1 306 520.6 306 534.8
550 304 557.7 305 564. 4 307 579
588 304 596.1 304 617.5 305 620.3
669.9 303 681.1 302 687.8 301 714.6
879.9 299 901.2 298 986.1 298 993.95
1099. 8 307 1209.3 308 1253.5 309 1274.5
1437 310
Manni ng' s n Val ues nume 3
Sta n Val Sta n Val Sta n Val
0 .04 681.1 .05 993.95 . 035
Bank Sta: Left Ri ght Lengt hs: Left Channel Ri ght
681.1 993.95 115 110 95
CROSS SECTION QUTPUT  Profile #2-yr
E.G Eev (ft) 300. 79 El enent
Vel Head (ft) 0. 07 W. n-Val.
WS. Eev (ft) 300. 72 Reach Len. (ft)
Cit WS, (ft) Fl ow Area (sq ft)
E.G Slope (ft/ft) 0. 002881 Area (sq ft)
Q Total (cfs) 800. 00 Fl ow (cfs)
Top Wdth (ft) 244. 65 Top Wdth (ft)
Vel Total (ft/s) 2.12 Avg. Vel. (ft/s)
Max Chl Dpth (ft) 2.72 Hydr. Depth (ft)
Conv. Total (cfs) 14905. 2 Conv. (cfs)
Length Wd. (ft) 110. 00 Wetted Per. (ft)
Mn Ch E (ft) 298. 00 Shear (Ib/sq ft)
Al pha 1.00 Stream Power (lb/ft s)
Frctn Loss (ft) 0.24 Cum Vol une (acre-ft)
C & E Loss (ft) 0.01 Cum SA (acres)

(ft)

Fl ow Area (sq ft)

Area (sq ft)
Fl ow (cfs)

Top Wdth (ft)

Avg. Vel .
Hydr. Depth
Conv. (cfs)
Wetted Per.

(ft/s)

(ft)
(ft)

Shear (Ib/sq ft)

Stream Power (lb/ft s)
Cum Vol une (acre-ft)

307 480. 7
303 542. 3
307 582
305 661.7
301 829.3
302 1001.1
310 1319.5
Coeff Contr.
.1
Left OB
115. 00
0.10
0.14
Left OB
115. 00
0.26

307
303
306
304
300
306
310

Ri ght OB

95. 00

Ri ght OB

95. 00

4.21



C & E Loss (ft) 0.01

CROSS SECTION QUTPUT  Profile #10-yr

E.G Eev (ft) 303.25
Vel Head (ft) 0.21
WS. Eev (ft) 303.04
ait WS, (ft)

E.G Slope (ft/ft) 0. 002955
Q Total (cfs) 4000. 00
Top Wdth (ft) 334.13
Vel Total (ft/s) 3.67
Max Chl Dpth (ft) 5.04
Conv. Total (cfs) 73585. 9
Length Wd. (ft) 109. 99
Mn Ch B (ft) 298. 00
Al pha 1.01
Frctn Loss (ft) 0.29
C & E Loss (ft) 0. 00

Warni ng: Divided fl ow conputed for thi

CROSS SECTION QUTPUT  Profil e #50-yr

E.G Eev (ft) 307. 80
Vel Head (ft) 0.70
WS. Eev (ft) 307. 10
ait WS, (ft)

E.G Slope (ft/ft) 0. 003774
Q Total (cfs) 18000. 00
Top Wdth (ft) 824. 80
Vel Total (ft/s) 6.11
Max Chl Dpth (ft) 9.10
Conv. Total (cfs) 293013.0
Length Wd. (ft) 109.91
Mn Ch B (ft) 298. 00
Al pha 1.21
Frctn Loss (ft) 0. 39
C & E Loss (ft) 0. 02

CROSS SECTI ON QUTPUT  Profile #100-yr

E.G EHev (ft) 309. 75
Vel Head (ft) 0.72
WS. Elev (ft) 309. 03
ait WS, (ft)

E.G Slope (ft/ft) 0. 003253
Q Total (cfs) 30000. 00

Cum SA (acres)

El emrent

W. n-Val.

Reach Len. (ft)
Fl ow Area (sq ft)
Area (sq ft)

Fl ow (cfs)

Top Wdth (ft)
Avg. Vel. (ft/s)
Hydr. Depth (ft)
Conv. (cfs)

Wetted Per. (ft)
Shear (lb/sq ft)
Stream Power (lb/ft s)
Cum Vol une (acre-ft)
Cum SA (acres)

S cross-section.

El emrent

W. n-Val.

Reach Len. (ft)
Fl ow Area (sq ft)
Area (sq ft)

Fl ow (cfs)

Top Wdth (ft)
Avg. Vel. (ft/s)
Hydr. Depth (ft)
Conv. (cfs)

Wetted Per. (ft)
Shear (Ib/sq ft)
Stream Power (lb/ft s)
Cum Vol une (acre-ft)
Cum SA (acres)

El emrent

W. n-Val.

Reach Len. (ft)
Fl ow Area (sq ft)
Area (sq ft)

Fl ow (cfs)

0.19

Left OB
0. 040
115. 00
6. 27
6. 27
7.89
19. 43
1.26
0. 32
145. 2
19. 48
0. 06
0. 07
0.84
1.49

Left OB
0. 040
115. 00
508. 84
508. 84
1369. 52
395. 21
2.69
1.29
22293. 7
397. 26
0. 30
0.81
12. 62
6.52

Left OB

0. 040

115. 00
1585. 74
1585. 74
5889. 38

10. 02

Channe
0. 050
110. 00
1082. 41
1082. 41
3990. 81
312. 85
3.69

3. 46
73416. 8
313.92
0.64
2.35
40. 96
10. 54

Channe
0. 050
110. 00
2353. 90
2353. 90
16462. 96
312. 85
6.99
7.52
267992. 4
313.92
1.77

12. 36
75. 87
11. 20

Channel
0. 050
110. 00
2959. 22
2959. 22
22381.13

2.65

Ri ght OB
0. 035
95. 00
81. 86
81. 86

167. 52

Ri ght OB
0. 035
95. 00

477.76
477.76
1729. 49



Top Wdth (ft)
Vel Total (ft/s)
Max Chl Dpth (ft)
Conv. Total (cfs)
Length Wd. (ft)
Mn Ch B (ft)

Al pha

Frctn Loss (ft)
C & E Loss (ft)

War ni ng: The cross-section end points had to be extended vertically for the conputed water surface.

CROSS SECTI ON

R VER San Luis Rey
REACH: Reach 1

I NPUT

1254. 22
5.97
11.03
526032. 1
109. 65
298. 00
1.29
0.35
0.01

RS: 20.8

Top Wdth (ft) 681. 10
Avg. Vel. (ft/s) 3.71
Hydr. Depth (ft) 2.33
Conv. (cfs) 103266. 8
Wetted Per. (ft) 683. 19
Shear (Ib/sq ft) 0. 47
Stream Power (lb/ft s) 1.75
Cum Vol une (acre-ft) 28.09
Cum SA (acres) 12. 67

72

Description: 20.872 (rev 2008-08-04)

Station Elevation Data

Sta El ev Sta
0 31022. 80005
131. 2001 307 136.9
472. 7001 306483. 7001
509. 3 307 522.3
577.0001 305587. 7001
637.9 307 645.6
692. 7001 304 703.6
787.1 300 840.6
1023.7 299 1025.5
1055. 3 304 1072.5
1209. 3 307 1297.4
1398. 6 310 1431.5
Manni ng' s n Val ues
Sta n Val Sta
0 .04 736.4

Bank Sta: Left Ri ght
736.4 1029.6

CROSS SECTION QUTPUT  Profile #2-yr

E.G EHev (ft)
Vel Head (ft)
WS. Eev (ft)
ait WS, (ft)
E.G Slope (ft/ft)
Q Total (cfs)

nun¥ 58
El ev Sta El ev Sta El ev Sta
309 46 308 105.9 308 129.5
307 143 308215. 7001 308325. 2001
307 486.9 306491. 2001 305504. 5001
307538. 0001 306562. 5001 306566. 2001
304600. 0001 304 626.1 305 632.4
308649. 7001 308657. 7001 307 672.3
304 731.9 303 736.4 302 741.1
300 850.3 299903. 5001 298 1022.1
300 1027.4 301 1029.6 302 1048.7
305 1086.4 305 1163.6 306 1197.3
308 1338.2 309 1352.8 309 1366.9
309 1516.8 309
nun¥ 3
n Val Sta n Val
.05 1029.6 . 035
Lengt hs: Left Channel Ri ght Coeff Contr.
105 124 162 .1
300. 54 El enent Left OB
0.05 W. n-Val.
300. 49 Reach Len. (ft) 105. 00
Fl ow Area (sq ft)
0. 001753 Area (sq ft)
800. 00 Fl ow (cfs)

312. 85
7.56

9. 46
392439.7
313.92
1.91

14. 48
94. 75
11.57

El ev
308
307
305
306
306
304
300
298
303
306
310

Expan.
.3

Channel

0. 050
124. 00
465. 85
465. 85
800. 00

260. 27
3.62
1.84

30325.5

261. 33
0. 37
1.34

36. 15
10. 17

Ri ght OB

162. 00



Top Wdth (ft) 286. 49 Top Wdth (ft)

Vel Total (ft/s) 1.72 Avg. Vel. (ft/s)

Max Chl Dpth (ft) 2.49 Hydr. Depth (ft)

Conv. Total (cfs) 19107.0 Conv. (cfs)

Length Wd. (ft) 124. 00 Wetted Per. (ft)

Mn Ch E (ft) 298. 00 Shear (Ib/sq ft)

Al pha 1.00 Stream Power (lb/ft s)
Frctn Loss (ft) 0.11 Cum Vol une (acre-ft)
C & E Loss (ft) 0.01 Cum SA (acres)

0.10
0.14

War ni ng: The conveyance rati o (upstream conveyance divi ded by downstream conveyance)

286. 49
1.72
1.63

19107.0

287.32
0.18
0.30

21. 49
8. 63 1.96

is less than
cross sections.

0.7 or greater than 1.4.

CROSS SECTION QUTPUT  Profile #5-yr

This may indicate the need for additional

E.G Eev (ft) 301. 68 El enent Left OB Channel
Vel Head (ft) 0.10 W. n-Val. 0. 050
WS. Eev (ft) 301. 57 Reach Len. (ft) 105. 00 124. 00
Cit WS, (ft) Fl ow Area (sq ft) 778.09
E.G Slope (ft/ft) 0. 002030 Area (sq ft) 778.09
Q Total (cfs) 2000. 00 Fl ow (cfs) 2000. 00
Top Wdth (ft) 291. 26 Top Wdth (ft) 291. 26
Vel Total (ft/s) 2.57 Avg. Vel. (ft/s) 2.57
Max Chl Dpth (ft) 3.57 Hydr. Depth (ft) 2.67
Conv. Total (cfs) 44388. 2 Conv. (cfs) 44388. 2
Length Wd. (ft) 124. 00 Wetted Per. (ft) 292. 56
Mn Ch E (ft) 298. 00 Shear (Ib/sq ft) 0.34
Al pha 1.00 Stream Power (lb/ft s) 0. 87
Frctn Loss (ft) 0.17 Cum Vol une (acre-ft) 0.26 29.25
C & E Loss (ft) 0.01 Cum SA (acres) 0.19 9. 26
CROSS SECTION QUTPUT  Profile #10-yr
E.G Eev (ft) 302.95 El enent Left OB Channel
Vel Head (ft) 0.20 W. n-Val. 0. 040 0. 050
WS. Eev (ft) 302.75 Reach Len. (ft) 105. 00 124. 00
Cit WS, (ft) Fl ow Area (sq ft) 1.28 1123. 48
E.G Slope (ft/ft) 0. 002401 Area (sq ft) 1.28 1123. 48
Q Total (cfs) 4000. 00 Fl ow (cfs) 1.19 3992. 93
Top Wdth (ft) 310. 98 Top Wdth (ft) 3.39 293. 20
Vel Total (ft/s) 3.54 Avg. Vel. (ft/s) 0.93 3.55
Max Chl Dpth (ft) 4.75 Hydr. Depth (ft) 0.38 3.83
Conv. Total (cfs) 81628. 1 Conv. (cfs) 24.3 81483. 8
Length Wd. (ft) 124. 07 Wetted Per. (ft) 3.47 294. 68
Mn Ch E (ft) 298. 00 Shear (Ib/sqg ft) 0. 06 0.57
Al pha 1.01 Stream Power (lb/ft s) 0.05 2.03
Frctn Loss (ft) 0.24 Cum Vol une (acre-ft) 0.83 38.18
C & E Loss (ft) 0.01 Cum SA (acres) 1.46 9.77

Ri ght OB

162. 00



CROSS SECTI ON QUTPUT

E.G Eev (ft)
Vel Head (ft)
WS. Eev (ft)
ait WS, (ft)
E.G Slope (ft/ft)
Q Total (cfs)
Top Wdth (ft)

Vel Total (ft/s)
Max Chl Dpth (ft)
Conv. Total (cfs)
Length Wd. (ft)
Mn Ch B (ft)

Al pha

Frctn Loss (ft)
C & E Loss (ft)

Warni ng: Divided fl ow conputed for thi

CROSS SECTI ON QUTPUT  Profile #100-yr

E.G Eev (ft)
Vel Head (ft)
WS. Eev (ft)
ait WS, (ft)
E.G Slope (ft/ft)
Q Total (cfs)
Top Wdth (ft)
Vel Total (ft/s)
Max Chl Dpth (ft)
Conv. Total (cfs)
Length Wd. (ft)
Mn Ch B (ft)

Al pha

Frctn Loss (ft)
C & E Loss (ft)

CROSS SECTI ON

Rl VER:
REACH:

San Luis Rey
Reach 1

I NPUT
Descri ption:

Profile #50-yr

307. 39
0. 63
306. 76

0. 003316
18000. 00
803. 26
5. 89
8.76
312573. 8
125. 55
298. 00
1.17

0. 40
0.00

309. 40
0.70
308.70

0. 003084
30000. 00
1296. 24
5.85

10. 70
540230.0
126. 35
298. 00
1.31
0.40
0.01

RS: 20. 849

20.849 (rev 2008- 08-01)

STA 1489.1 interpol ated

Station Elevation Data

nun¥

El emrent

W. n-Val.

Reach Len. (ft)
Fl ow Area (sq ft)
Area (sq ft)

Fl ow (cfs)

Top Wdth (ft)
Avg. Vel. (ft/s)
Hydr. Depth (ft)
Conv. (cfs)

Wetted Per. (ft)
Shear (Ib/sq ft)
Stream Power (lb/ft s)
Cum Vol une (acre-ft)
Cum SA (acres)

S cross-section.

El emrent

W. n-Val.

Reach Len. (ft)
Fl ow Area (sq ft)
Area (sq ft)

Fl ow (cfs)

Top Wdth (ft)
Avg. Vel. (ft/s)
Hydr. Depth (ft)
Conv. (cfs)

Wetted Per. (ft)
Shear (Ib/sq ft)
Stream Power (lb/ft s)
Cum Vol une (acre-ft)
Cum SA (acres)

54

Left OB

0. 040

105.
462.
462.
1521.
333.
3.

1.

00
61
61
78
21
29
39

26426.0

334.
0.

0.
11.
5.

Left OB

53
29
94
34
56

0. 040

105.
1500.
1500.
5102.

706.

3.
2

00
18
18
39
66
40
12

91882. 1

708.
0.

1.
24.
10.

62
41
39
02
84

Channel
0. 050
124. 00
2298. 93
2298. 93
15475. 93
293. 20
6.73
7.84
268742. 8
294. 68
1.62

10. 87

69. 99

10. 44

Channe
0. 050
124. 00
2867. 23
2867. 23
21566. 20
293. 20
7.52
9.78
388356. 8
294. 68
1.87

14. 09
87.39
10. 81

Ri ght OB
0. 035
162. 00
292.99
292.99
1002. 29
176. 85
3.42
1.66
17404.9
177.02
0.34
1.17
20. 21
6. 26

Ri ght OB
0. 035
162. 00
756. 75
756. 75
3331. 42
296. 39
4.40
2.55
59991. 1
296. 58
0. 49
2.16
34. 80
9. 56



Sta El ev Sta El ev Sta El ev Sta El ev Sta
0 310 172.6 308 320.7 307 504.5 306 507.5
529.1 305 532.3 306 549.3 306 571.8 305 585.8
598 304 604.5 305 607.1 306 632.4 307 660.9
695. 4 308 698.6 307 701.9 306 706.2 305 711.8
722 303 731.9 302 733.8 301 735.8 300 739.1
769.5 299 784.4 299 793 298.8 813.1 298  980.3
993.9 298 1001.8 299 1005.7 300 1012.7 301 1021.2
1034. 4 303 1048.7 303 1069.2 302 1080.7 302 1083.1
1085.1 304 1088.8 305 1105.7 305 1110.4 304 1117.1
1159 305 1170.6 306 1276.6 307 1323.6 307 1338.1
1346 308 1351.1 308 1405.1 309 1489.1 309.5
Manni ng' s n Val ues nume 3
Sta n Val Sta n Val Sta n Val
0 .04 731.9 .05 1021.2 . 035
Bank Sta: Left Ri ght Lengt hs: Left Channel Ri ght Coeff Contr.
731.9 1021.2 102 97 88 .1
CROSS SECTION QUTPUT  Profile #2-yr
E.G Eev (ft) 300. 43 El enent Left OB
Vel Head (ft) 0. 02 W . n-Val
WS. Eev (ft) 300. 40 Reach Len. (ft) 102. 00
Cit WS, (ft) Fl ow Area (sq ft)
E.G Slope (ft/ft) 0. 000505 Area (sq ft)
Q Total (cfs) 800. 00 Fl ow (cfs)
Top Wdth (ft) 273.53 Top Wdth (ft)
Vel Total (ft/s) 1.21 Avg. Vel. (ft/s)
Max Chl Dpth (ft) 3.40 Hydr. Depth (ft)
Conv. Total (cfs) 35586. 6 Conv. (cfs)
Length Wd. (ft) 97. 00 Wetted Per. (ft)
Mn Ch E (ft) 297. 00 Shear (Ib/sq ft)
Al pha 1.00 Stream Power (lb/ft s)
Frctn Loss (ft) 0.03 Cum Vol une (acre-ft) 0.10
C & E Loss (ft) 0. 00 Cum SA (acres) 0.14
CROSS SECTION QUTPUT  Profile #5-yr
E.G Eev (ft) 301. 49 El enent Left OB
Vel Head (ft) 0. 07 W . n-Val
WS. Eev (ft) 301. 43 Reach Len. (ft) 102. 00
Cit WS, (ft) Fl ow Area (sq ft)
E.G Slope (ft/ft) 0. 001010 Area (sq ft)
Q Total (cfs) 2000. 00 Fl ow (cfs)
Top Wdth (ft) 283.32 Top Wdth (ft)
Vel Total (ft/s) 2.11 Avg. Vel. (ft/s)
Max Chl Dpth (ft) 4.43 Hydr. Depth (ft)
Conv. Total (cfs) 62933. 1 Conv. (cfs)

2000

El ev
305
304
308
304
299
297
302
303
304
307

Expan

Channe
0. 050
97. 00

663. 88

663. 88

800. 00

273.53

1.21
2.43

35586. 6

274.05
0.08
0.09

19. 88
7.83

Channe
0. 050
97. 00

948.

948.

283
2.11
3.35

62933. 1

Ri ght OB

88. 00

Ri ght OB

88. 00



Length Wd. (ft) 96. 98
Mn Ch B (ft) 297. 00
Al pha 1.00
Frctn Loss (ft) 0.08
C & E Loss (ft) 0.01

CROSS SECTION QUTPUT  Profile #10-yr

E.G EHev (ft) 302.70
Vel Head (ft) 0.15
WS. Eev (ft) 302.55
ait WS, (ft)

E.G Slope (ft/ft) 0. 001557
Q Total (cfs) 4000. 00
Top Wdth (ft) 325.94
Vel Total (ft/s) 3.11
Max Chl Dpth (ft) 5.55
Conv. Total (cfs) 101363.9
Length Wd. (ft) 96. 88
Mn Ch B (ft) 297. 00
Al pha 1.01
Frctn Loss (ft) 0.12
C & E Loss (ft) 0.01

Warni ng: Divided fl ow conputed for thi

CROSS SECTI ON QUTPUT  Profil e #50-yr

E.G Eev (ft) 306. 99
Vel Head (ft) 0.64
WS. Eev (ft) 306. 34
ait WS, (ft)

E.G Slope (ft/ft) 0. 003115
Q Total (cfs) 18000. 00
Top Wdth (ft) 680. 35
Vel Total (ft/s) 6. 04
Max Chl Dpth (ft) 9.34
Conv. Total (cfs) 322516. 8
Length Wd. (ft) 96. 43
Mn Ch B (ft) 297. 00
Al pha 1.14
Frctn Loss (ft) 0.29
C & E Loss (ft) 0.01

CROSS SECTION QUTPUT  Profil e #100-yr

Wetted Per. (ft)
Shear (Ib/sq ft)
Stream Power (lb/ft s)
Cum Vol une (acre-ft)
Cum SA (acres)

El emrent

W. n-Val.

Reach Len. (ft)
Fl ow Area (sq ft)
Area (sq ft)

Fl ow (cfs)

Top Wdth (ft)
Avg. Vel. (ft/s)
Hydr. Depth (ft)
Conv. (cfs)

Wetted Per. (ft)
Shear (lb/sq ft)
Stream Power (lb/ft s)
Cum Vol une (acre-ft)
Cum SA (acres)

S cross-section.

El emrent

W. n-Val.

Reach Len. (ft)
Fl ow Area (sq ft)
Area (sq ft)

Fl ow (cfs)

Top Wdth (ft)
Avg. Vel. (ft/s)
Hydr. Depth (ft)
Conv. (cfs)

Wetted Per. (ft)

Shear (Ib/sqg ft)
Stream Power (lb/ft s)
Cum Vol une (acre-ft)
Cum SA (acres)

Warning: Divided flow conputed for this cross-section.

Left OB
0. 040
102. 00
220. 97
220. 97
566. 10
205. 35
2.56
1.08
10143. 1
206. 34
0.21
0.53
10. 52
4,91

284.15
0.21
0. 44

26.79
8. 44

Channel
0. 050
97. 00

1270. 96
1270. 96
3988. 85
289. 30
3.14
4.39
101081. 3
290. 31
0.43
1.34
34.77
8.94

Channel
0. 050
97. 00

2369. 16
2369. 16
15928. 01
289. 30
6.72
8.19
285391. 8
290. 31
1.59

10. 67

63. 35
9.61

Ri ght OB
0. 035
88. 00
11. 67
11. 67

Ri ght OB
0. 035
88. 00

389. 19
389. 19
1505. 90
185. 70
3.87
2.10
26982. 0
186. 50
0.41
1.57
18. 94
5.59



E.G EHev (ft)

Vel

Head (ft)

WS. Eev (ft)
ait WS, (ft)
E.G Slope (ft/ft)

Q Tot al

(cfs)

Top Wdth (ft)

Vel

Max Chl

Conv.

Al pha

Tot al

(ft/s)
Dpth (ft)
Tot al
Length Wd.
Mn Ch E

(cfs)
(ft)

(ft)

Frctn Loss (ft)
C & E Loss (ft)

CROSS SECTI ON

308. 98
0.80
308. 18

0. 003285
30000. 00
1203. 83
6.31
11.18
523429. 3
96. 04
297. 00
1.30
0.28

0. 06

RS: 20.831

nt er pol at ed

El emrent

W. n-Val.

Reach Len. (ft)
Fl ow Area (sq ft)
Area (sq ft)

Fl ow (cfs)

Top Wdth (ft)
Avg. Vel. (ft/s)
Hydr. Depth (ft)
Conv. (cfs)

Wetted Per. (ft)
Shear (Ib/sq ft)
Stream Power (lb/ft s)
Cum Vol une (acre-ft)
Cum SA (acres)

304498. 6799
308532. 3799
302 553. 6
297811. 4399
301916. 1799

nume 52
El ev Sta El ev Sta
306 340.4 306363. 7999
304 458.84 303462. 9899

305 502.4
307537. 7599
299 612.7

297820. 8099
302922. 7599

R VER San Luis Rey
REACH: Reach 1
I NPUT
Descri ption: STA 1356.7
Station El evation Data
Sta El ev Sta
0 308 239.23
409. 16 305456. 4299
478. 97 303 494.41
510.1 308526. 1699
548. 16 303549. 4399
660. 8599 297674. 7999
831. 03 300 848.21
943.1 305 1012.03
1242.74 306 1247.29
1265. 37 307 1268.92
1340. 64 307 1356.7
Manni ng' s n Val ues
Sta n Val Sta
0 . 04526. 1699
Bank Sta: Left Ri ght

526.1699 831.03

CROSS SECTION QUTPUT  Profile #2-yr

E.G Eev (ft)
Vel Head (ft)
WS. Eev (ft)

305 1085. 73 305 1104.6
307 1258. 46 309 1260. 28
306 1270. 28 306 1278. 67
308
nun¥ 3
n Val Sta n Val
.05 831.03 .05
Lengt hs: Left Channel Ri ght
85 75 55
300. 39 El enent
0.01 W. n-Val.
300. 37 Reach Len. (ft)

Left OB
0. 040
102. 00
939. 20
939. 20
2769. 69
574. 88
2.95
1.63
48324.5
576. 17
0. 33
0.99
21.08
9. 29

El ev Sta
305389. 2399
302473. 1799
306 506.21
306 546.84
298626. 3799
298825. 1299
303 926.23
306 1111.97
309 1262.6
306 1310.25

Coeff Contr.

.1

Left OB

85. 00

Channel
0. 050
97. 00

2900. 91
2900. 91
22923. 06
289. 30
7.90

10. 03
399953. 3
290. 31
2.05

16. 19
79.18
9.98

El ev
305
302
307
304
297
299
304
306
308
306

Expan.
.3

Channel
0. 050
75. 00

Ri ght OB
0. 035
88. 00

915. 50
915. 50
4307. 26
339. 65
4.70
2.70
75151.5
340. 51
0. 55
2.59
31.69
8. 38

Ri ght OB
0. 050
55. 00



ait WS, (ft)
E.G Slope (ft/ft)

Q Total (cfs)

Top Wdth (ft)
Vel Total (ft/s)
Max Chl Dpth (ft)
Conv. Total (cfs)
Length Wd. (ft)
Mn Ch B (ft)

Al pha

Frctn Loss (ft)
C & E Loss (ft)

CROSS SECTI ON QUTPUT

E.G Eev (ft)

Vel Head (ft)

WS. Eev (ft)
ait WS, (ft)
E.G Slope (ft/ft)

Q Total (cfs)

Top Wdth (ft)
Vel Total (ft/s)
Max Chl Dpth (ft)
Conv. Total (cfs)
Length Wd. (ft)
Mn Ch B (ft)

Al pha

Frctn Loss (ft)
C & E Loss (ft)

CROSS SECTI ON QUTPUT

E.G Eev (ft)

Vel Head (ft)

WS. Eev (ft)
ait WS, (ft)
E.G Slope (ft/ft)

Q Total (cfs)

Top Wdth (ft)
Vel Total (ft/s)
Max Chl Dpth (ft)
Conv. Total (cfs)
Length Wd. (ft)
Mn Ch B (ft)

Al pha

Frctn Loss (ft)
C & E Loss (ft)

0. 000261
800. 00
285.76

0.98

3. 37
49474.8
73.75
297. 00
1.00
0.01
0.00

Profile #5-yr

301. 41
0.05
301. 36

0. 000617
2000. 00
322.49
1.80

4. 36
80488. 8
73.38
297. 00
1.02
0.03
0.01

Profile #10-yr

302. 57
0.12
302. 45

0. 001046
4000. 00
384.91
2.66
5.45
123664. 9
72.83
297. 00
1.07

0. 06
0.01

Fl ow Area (sq ft)
Area (sq ft)

Fl ow (cfs)

Top Wdth (ft)

Avg. Vel. (ft/s)
Hydr. Depth (ft)
Conv. (cfs)

Wetted Per. (ft)
Shear (Ib/sq ft)
Stream Power (lb/ft s)
Cum Vol une (acre-ft)
Cum SA (acres)

El emrent

W. n-Val.

Reach Len. (ft)

Fl ow Area (sq ft)
Area (sq ft)

Fl ow (cfs)

Top Wdth (ft)

Avg. Vel. (ft/s)
Hydr. Depth (ft)
Conv. (cfs)

Wetted Per. (ft)
Shear (Ib/sq ft)
Stream Power (lb/ft s)
Cum Vol une (acre-ft)
Cum SA (acres)

El emrent

W. n-Val.

Reach Len. (ft)

Fl ow Area (sq ft)
Area (sq ft)

Fl ow (cfs)

Top Wdth (ft)

Avg. Vel. (ft/s)
Hydr. Depth (ft)
Conv. (cfs)

Wetted Per. (ft)
Shear (Ib/sqg ft)
Stream Power (lb/ft s)
Cum Vol une (acre-ft)
Cum SA (acres)

Left OB

85. 00

815. 95
815. 95
799. 81
279. 34
0.98
2.92
49463. 1
280. 08
0.05
0.05
18. 24
7.22

Channel
0. 050
75. 00

1092. 63
1092. 63
1991. 52
280. 71
1.82
3.89
80147.3
281. 76
0.15
0.27
24.52
7.81

Channel
0. 050
75. 00

1398. 40
1398. 40
3894. 38
282.16
2.78
4.96
120399. 5
283. 58
0.32
0.90
31.80
8.30



Warning: Divided flow conputed for this cross-section.

CROSS SECTI ON QUTPUT  Profil e #50-yr

E.G Eev (ft)
Vel Head (ft)
WS. Eev (ft)
ait WS, (ft)

E.G Slope (ft/ft)

Q Total (cfs)
Top Wdth (ft)
Vel Total (ft/s)
Max Chl Dpth (ft)
Conv. Total (cfs)
Length Wd. (ft)
Mn Ch B (ft)

Al pha

Frctn Loss (ft)
C & E Loss (ft)

Warni ng: Divided fl ow conputed for thi

CROSS SECTI ON QUTPUT  Profile #100-yr

E.G Eev (ft)
Vel Head (ft)
WS. Eev (ft)
ait WS, (ft)

E.G Slope (ft/ft)

Q Total (cfs)
Top Wdth (ft)
Vel Total (ft/s)
Max Chl Dpth (ft)
Conv. Total (cfs)
Length Wd. (ft)
Mn Ch B (ft)

Al pha

Frctn Loss (ft)
C & E Loss (ft)

306. 68
0.61
306. 08

0. 002951
18000. 00

1022. 06
5. 36
9.08

331349. 8

72.44
297. 00
1.36
0.17
0. 06

308. 64
0. 60
308. 04

0. 002681
30000. 00

1347. 28
5.28
11. 04

579422.9

71.34
297. 00
1.39
0.18
0.03

El emrent

W. n-Val.

Reach Len. (ft)

Fl ow Area (sq ft)
Area (sq ft)

Fl ow (cfs)

Top Wdth (ft)

Avg. Vel. (ft/s)
Hydr. Depth (ft)
Conv. (cfs)

Wetted Per. (ft)
Shear (lb/sq ft)
Stream Power (lb/ft s)
Cum Vol une (acre-ft)
Cum SA (acres)

S cross-section.

El emrent

W. n-Val.

Reach Len. (ft)

Fl ow Area (sq ft)
Area (sq ft)

Fl ow (cfs)

Top Wdth (ft)

Avg. Vel. (ft/s)
Hydr. Depth (ft)
Conv. (cfs)

Wetted Per. (ft)
Shear (Ib/sq ft)
Stream Power (lb/ft s)
Cum Vol une (acre-ft)
Cum SA (acres)

Warning: Divided flow conputed for this cross-section.

War ni ng: The cross-section end points had to be extended vertically for the conputed water surface.

CROSS SECTI ON

R VER San Luis Rey
REACH: Reach 1

RS: 20.817

Left OB

0. 040
85. 00
276.54
276.54
562. 64
272. 45
2.03
1.02
10357. 3
273.18
0.19
0. 38
9.94
4.35

Left OB

0. 040
85. 00
1049. 61
1049. 61
3194. 95
526. 17
3.04
1.99
61707. 6
527.19
0.33
1.01
18. 75
8. 00

Channel
0. 050
75. 00

2437. 27
2437. 27
16050. 00
293. 67
6.59
8.30
295453. 6
295. 85
1.52
9.99

58. 00

8. 96

Channel
0. 050
75. 00

3024. 49
3024. 49
21377.75
304. 86
7.07
9.92
412891.9
307. 20
1.65

11. 65
72.58
9.32

Ri ght OB
0. 050
55. 00

643. 60
643. 60

Ri ght OB
0. 050
55. 00

1605. 05

1605. 05

5427. 30

516. 25
3.38
3.11

104823. 4

517. 16
0.52
1.76

29.15
7.52



I NPUT

Description: 20
20. 817
Station Elevation Data nunv 42
Sta El ev Sta El ev Sta El ev Sta
0 306 .00988 30660. 50995 305 126.09
155. 14 303164. 2599 304175. 1199 305 182.59
211.08 307214. 9799 306218. 6899 305220. 5699
223. 6299 302225. 0999 301226. 6199 300 228.15
273.53 297 452.71 297 478.71 297 500. 15
639. 84 302 644.73 303702. 6199 304713. 6499
848. 0599 307851. 1099 308854. 4799 309 858.9
879. 6599 310 895.9 310905. 9899 309908. 1599
958. 9299 307 1056. 94 307
Manni ng' s n Val ues nume 3
Sta n Val Sta n Val Sta n Val
0 .04 182.59 .05 500.15 .05
Bank Sta: Left Ri ght Lengt hs: Left Channel Ri ght
182.59 500. 15 225 263 330
CROSS SECTION QUTPUT  Profile #2-yr
E.G Eev (ft) 300. 37 El enent
Vel Head (ft) 0.01 W . n-Val
WS. Eev (ft) 300. 36 Reach Len. (ft)
Cit WS, (ft) Fl ow Area (sq ft)
E.G Slope (ft/ft) 0. 000158 Area (sq ft)
Q Total (cfs) 800. 00 Fl ow (cfs)
Top Wdth (ft) 386. 35 Top Wdth (ft)
Vel Total (ft/s) 0.76 Avg. Vel. (ft/s)
Max Chl Dpth (ft) 3.36 Hydr. Depth (ft)
Conv. Total (cfs) 63556. 5 Conv. (cfs)
Length Wd. (ft) 268. 17 Wetted Per. (ft)
Mn Ch E (ft) 297. 00 Shear (Ib/sq ft)
Al pha 1.05 Stream Power (lb/ft s)
Frctn Loss (ft) 0.03 Cum Vol une (acre-ft)
C & E Loss (ft) 0. 00 Cum SA (acres)

CROSS SECTI ON QUTPUT

Profile #5-yr

E.G EHev (ft) 301. 37 El enent

Vel Head (ft) 0.03 W . n-Val

WS. Eev (ft) 301. 34 Reach Len. (ft)
Cit WS, (ft) Fl ow Area (sq ft)
E.G Slope (ft/ft) 0. 000377 Area (sq ft)

Q Total (cfs) 2000. 00 Fl ow (cfs)

Top Wdth (ft) 411.18 Top Wdth (ft)

El ev Sta
304130. 9399
306188. 2399
304 222.09
299253. 1099
297633. 6799
305845. 2799
310 872.52
308910. 5099

Coeff Contr.

.1

Left OB

225. 00

Left OB

225. 00

El ev
303
307
303
298
301
306
310
307

Expan
.3

Channe
0. 050
263. 00
868. 53
868. 53
700. 17
274.08

Channe

0. 050
263. 00
1137. 38
1137. 38
1684. 89
275.55

Ri ght OB
0. 050
330. 00
188.79
188.79
99. 83
112. 27

Ri ght OB
0. 050
330. 00
313. 00
313. 00
315.11
135. 63



Vel Total (ft/s)
Max Chl Dpth (ft)
Conv. Total (cfs)
Length Wd. (ft)
Mn Ch B (ft)

Al pha

Frctn Loss (ft)
C & E Loss (ft)

CROSS SECTI ON QUTPUT

E.G Hev

(ft)

Vel Head (ft)

WS. Hev
it WS

E.G Slope (ft/ft)
(cfs)

Q Tot al
Top Wdth
Vel Tot al
Max Chl
Conv.

Mn Ch H
Al pha

(ft)
(ft)

(ft)
(ft/s)

Dpth (ft)
Tot al
Length Wd.

(cfs)
(ft)
(ft)

Frctn Loss (ft)
C & E Loss (ft)

CROSS SECTI ON QUTPUT

E.G Hev

(ft)

Vel Head (ft)

WS. Hev
it WS

E.G Slope (ft/ft)
(cfs)

Q Tot al
Top Wdth
Vel Tot al
Max Chl
Conv.

Mn Ch H
Al pha

(ft)
(ft)

(ft)
(ft/s)

Dpth (ft)
Tot al
Length Wd.

(cfs)
(ft)
(ft)

Frctn Loss (ft)
C & E Loss (ft)

1.38
4.34
103055. 3
270. 61
297. 00
1.06
0.08
0.00

Profile #10-yr

302. 49
0. 07
302. 42

0. 000643
4000. 00
418. 92
2.11
5.42
157701. 8
273.11
297. 00
1.04
0.14
0.00

Profile #50-yr

306. 45
0.40
306. 05

0. 002013
18000. 00
813. 47
4.57
9.05
401240. 3
272. 47
297. 00
1.23

0. 44
0.03

Avg. Vel. (ft/s)
Hydr. Depth (ft)
Conv. (cfs)

Wetted Per. (ft)
Shear (Ib/sq ft)
Stream Power (lb/ft s)

Cum Vol une (acre-ft) 0.26
Cum SA (acres) 0.19
El emrent Left OB
W. n-Val.

Reach Len. (ft) 225.00
Fl ow Area (sq ft)

Area (sq ft)

Fl ow (cfs)

Top Wdth (ft)

Avg. Vel. (ft/s)

Hydr. Depth (ft)

Conv. (cfs)

Wetted Per. (ft)

Shear (lb/sqg ft)

Stream Power (lb/ft s)

Cum Vol une (acre-ft) 0.81
Cum SA (acres) 1.41
El emrent Left OB
W. n-Val. 0. 040
Reach Len. (ft) 225.00
Fl ow Area (sq ft) 264. 77
Area (sq ft) 264. 77
Fl ow (cfs) 564. 59
Top Wdth (ft) 182.59
Avg. Vel. (ft/s) 2.13
Hydr. Depth (ft) 1.45
Conv. (cfs) 12585. 4
Wetted Per. (ft) 182. 92
Shear (Ib/sq ft) 0.18
Stream Power (lb/ft s) 0. 39
Cum Vol une (acre-ft) 9.41
Cum SA (acres) 3.91

Warning: Divided flow conputed for this cross-section.

War ni ng: The cross-section end points had to be extended vertically for the conputed water surface.

1.48
4.13
86818. 6
276. 30
0.10
0.14
22.60
7.34

Channel
0. 050
263. 00
1435. 93
1435. 93
3232.34
277. 17
2.25
5.18
127436. 6
278. 24
0.21

0. 47
29. 36
7.82

Channel
0. 050
263. 00
2452. 57
2452. 57
13649. 42
285. 62
5.57
8.59
304261.0
287. 56
1. 07

5. 96
53.79

8. 46

1.01
2.31
16236. 7
135.72
0. 05
0.05
3.98
2.50

Ri ght OB
0. 050
330. 00
463. 01
463. 01
767. 66
141. 75
1.66
3.27
30265. 2
141. 94
0.13
0.22
6. 56
2.59

Ri ght OB
0. 050
330. 00
1222. 88
1222. 88
3785. 99
345. 26
3.10
3.54
84394.0
345. 57
0. 44
1.38
16.72
4.43



CROSS SECTI ON QUTPUT

Profile #100-yr

E.G Eev (ft) 308. 43 El enent Left OB Channel Ri ght OB
Vel Head (ft) 0.50 W. n-Val. 0. 040 0. 050 0. 050
WS. Elev (ft) 307.93 Reach Len. (ft) 225. 00 263. 00 330. 00
Cit WS, (ft) Fl ow Area (sq ft) 609. 34 3025. 76 2017. 34
E.G Slope (ft/ft) 0. 002288 Area (sq ft) 609. 34 3025. 76 2017. 34
Q Total (cfs) 30000. 00 Fl ow (cfs) 2398.52  19244.59 8356. 89
Top Wdth (ft) 999. 53 Top Wdth (ft) 182.59 317.56 499. 38
Vel Total (ft/s) 5.31 Avg. Vel. (ft/s) 3.94 6. 36 4.14
Max Chl Dpth (ft) 10.93 Hydr. Depth (ft) 3.34 9.53 4.04
Conv. Total (cfs) 627188. 8 Conv. (cfs) 50144.2  402332.9 174711.6
Length Wd. (ft) 273. 63 Wetted Per. (ft) 184. 81 319.70 501. 13
Mn Ch E (ft) 297. 00 Shear (Ib/sq ft) 0. 47 1.35 0.57
Al pha 1.13 Stream Power (lb/ft s) 1.85 8. 60 2.38
Frctn Loss (ft) 0.56 Cum Vol une (acre-ft) 17. 13 67.37 26. 86
C & E Loss (ft) 0. 00 Cum SA (acres) 7.31 8.78 6. 87

Warning: Divided flow conputed for this cross-section.
War ni ng: The cross-section end points had to be extended vertically for the conputed water surface.

CROSS SECTI ON

R VER San Luis Rey
REACH Reach 1 RS: 20.767
I NPUT
Descri ption: 20.767
Station Elevation Data nunv 29
Sta El ev Sta El ev Sta El ev Sta El ev Sta El ev
0 3027. 820007 30213. 92999 302 126.44 302 133.72 303
154.51 303 156.91 302 159.45 301 165.89 300 178.58 299
182. 64 298 188.54 297 220. 38 297 247.58 297 251.82 296
457. 35 296 465. 93 297 468.53 298 471.01 299 586.29 300
633. 57 301 635.9 302 637.84 303 639.88 304 641.94 305
767.32 306 848.95 307 896.54 306 900. 83 305
Manni ng' s n Val ues nume 3
Sta n Val Sta n Val Sta n Val
0 .04 178.58 .05 465.93 .05
Bank Sta: Left Ri ght Lengt hs: Left Channel Ri ght Coeff Contr. Expan.
178.58 465.93 591 591 591 .1 .3
CROSS SECTION QUTPUT  Profile #2-yr
E.G Eev (ft) 300. 34 El enent Left OB Channel Ri ght OB
Vel Head (ft) 0.01 W. n-Val. 0. 040 0. 050 0. 050
WS. Eev (ft) 300. 34 Reach Len. (ft) 591. 00 591. 00 591. 00



Cit WS, (ft) Fl ow Area (sq ft) 10. 97 1161. 54 110. 99

E.G Slope (ft/ft) 0. 000078 Area (sq ft) 10. 97 1161. 54 110. 99
Q Total (cfs) 800. 00 Fl ow (cfs) 2.93 771.75 25.32
Top Wdth (ft) 438. 46 Top Wdth (ft) 14. 85 287. 35 136. 25
Vel Total (ft/s) 0. 62 Avg. Vel. (ft/s) 0. 27 0. 66 0.23
Max Chl Dpth (ft) 4.34 Hydr. Depth (ft) 0.74 4.04 0.81
Conv. Total (cfs) 90721.1 Conv. (cfs) 332.2 87517. 3 2871.5
Length Wd. (ft) 591. 00 Wetted Per. (ft) 14.92 287.73 136. 64
Mn Ch E (ft) 296. 00 Shear (Ib/sq ft) 0. 00 0. 02 0. 00
Al pha 1.10 Stream Power (lb/ft s) 0. 00 0.01 0. 00
Frctn Loss (ft) 0.15 Cum Vol une (acre-ft) 0. 07 10. 66 0.75
C & E Loss (ft) 0.01 Cum SA (acres) 0.10 5.05 0.93

War ni ng: The conveyance ratio (upstream conveyance divided by downstream conveyance) is |ess than
0.7 or greater than 1.4. This may indicate the need for additional cross sections.

CROSS SECTION QUTPUT  Profile #5-yr

E.G Eev (ft) 301. 29 El enent Left OB Channel Ri ght OB
Vel Head (ft) 0.02 W. n-Val. 0. 040 0. 050 0. 050
WS. Eev (ft) 301. 27 Reach Len. (ft) 591. 00 591. 00 591. 00
Cit WS, (ft) Fl ow Area (sq ft) 27.52 1429. 94 257. 24
E.G Slope (ft/ft) 0. 000219 Area (sq ft) 27.52 1429. 94 257. 24
Q Total (cfs) 2000. 00 Fl ow (cfs) 18.72 1831.41 149. 87
Top Wdth (ft) 475. 44 Top Wdth (ft) 19. 82 287. 35 168. 27
Vel Total (ft/s) 1.17 Avg. Vel. (ft/s) 0. 68 1.28 0.58
Max Chl Dpth (ft) 5.27 Hydr. Depth (ft) 1.39 4.98 1.53
Conv. Total (cfs) 135148. 2 Conv. (cfs) 1265.1 123756.0 10127.1
Length Wd. (ft) 591. 00 Wetted Per. (ft) 19. 98 287.73 168. 72
Mn Ch E (ft) 296. 00 Shear (lb/sq ft) 0. 02 0. 07 0. 02
Al pha 1.13 Stream Power (lb/ft s) 0.01 0.09 0.01
Frctn Loss (ft) 0.35 Cum Vol une (acre-ft) 0.19 14. 85 1.82
C & E Loss (ft) 0.01 Cum SA (acres) 0.13 5.64 1.34

War ni ng: The conveyance ratio (upstream conveyance divided by downstream conveyance) is |ess than
0.7 or greater than 1.4. This may indicate the need for additional cross sections.

CROSS SECTION QUTPUT  Profile #10-yr

E.G Eev (ft) 302.35 El enent Left OB Channel Ri ght OB
Vel Head (ft) 0. 06 W. n-Val. 0. 040 0. 050 0. 050
WS. Eev (ft) 302. 29 Reach Len. (ft) 591. 00 591. 00 591. 00
Cit WS, (ft) Fl ow Area (sq ft) 86. 51 1723. 93 430. 60
E.G Slope (ft/ft) 0. 000415 Area (sq ft) 86. 51 1723. 93 430. 60
Q Total (cfs) 4000. 00 Fl ow (cfs) 74.52 3443. 31 482.18
Top Wdth (ft) 608. 84 Top Wdth (ft) 150. 95 287. 35 170.54
Vel Total (ft/s) 1.78 Avg. Vel. (ft/s) 0. 86 2.00 1.12
Max Chl Dpth (ft) 6.29 Hydr. Depth (ft) 0.57 6. 00 2.52

Conv. Total (cfs) 196329.6  Conv. (cfs) 3657.5 169005.8  23666. 3



Length Wd. (ft) 591. 00 Wetted Per. (ft) 151. 63 287.73 171.21

Mn Ch E (ft) 296. 00 Shear (Ib/sq ft) 0.01 0.16 0. 07
Al pha 1.13 Stream Power (lb/ft s) 0.01 0.31 0. 07
Frctn Loss (ft) 0.59 Cum Vol une (acre-ft) 0.59 19. 82 3.17
C & E Loss (ft) 0.01 Cum SA (acres) 1.02 6.12 1.40

Warning: Divided flow conputed for this cross-section.

War ni ng: The cross-section end points had to be extended vertically for the conputed water surface.

War ni ng: The conveyance ratio (upstream conveyance divided by downstream conveyance) is |ess than
0.7 or greater than 1.4. This may indicate the need for additional cross sections.

CROSS SECTI ON QUTPUT  Profil e #50-yr

E.G EHev (ft) 305. 97 El enent Left OB Channel Ri ght OB
Vel Head (ft) 0. 30 W. n-Val. 0. 040 0. 050 0. 050
WS. Eev (ft) 305. 68 Reach Len. (ft) 591. 00 591. 00 591. 00
Cit WS, (ft) Fl ow Area (sq ft) 673. 81 2696. 46 1048. 60
E.G Slope (ft/ft) 0. 001326 Area (sq ft) 673. 81 2696. 46 1048. 60
Q Total (cfs) 18000. 00 Fl ow (cfs) 2174. 71 12970. 93 2854. 36
Top Wdth (ft) 729. 83 Top Wdth (ft) 178.58 287. 35 263. 90
Vel Total (ft/s) 4.07 Avg. Vel. (ft/s) 3.23 4.81 2.72
Max Chl Dpth (ft) 9.68 Hydr. Depth (ft) 3.77 9. 38 3.97
Conv. Total (cfs) 494304. 3 Conv. (cfs) 59720.6  356199.2 78384.5
Length Wd. (ft) 591. 00 Wetted Per. (ft) 182. 83 287.73 265. 96
Mn Ch E (ft) 296. 00 Shear (lb/sq ft) 0.31 0.78 0.33
Al pha 1.15 Stream Power (lb/ft s) 0.98 3.73 0. 89
Frctn Loss (ft) 1.37 Cum Vol une (acre-ft) 6.98 38.24 8.11
C & E Loss (ft) 0.01 Cum SA (acres) 2.98 6.73 2.13

Warning: Divided flow conputed for this cross-section.

War ni ng: The cross-section end points had to be extended vertically for the conputed water surface.

War ni ng: The conveyance ratio (upstream conveyance divided by downstream conveyance) is |ess than
0.7 or greater than 1.4. This may indicate the need for additional cross sections.

Warning: The energy | oss was greater than 1.0 ft (0.3 n). between the current and previous cross
section. This may indicate the need for additional cross sections.

CROSS SECTI ON QUTPUT  Profile #100-yr

E.G EHev (ft) 307. 87 El enent Left OB Channel Ri ght OB
Vel Head (ft) 0.50 W. n-Val. 0. 040 0. 050 0. 050
WS. Eev (ft) 307. 38 Reach Len. (ft) 591. 00 591. 00 591. 00
Cit WS, (ft) Fl ow Area (sq ft) 977.08 3184. 45 1674. 19
E.G Slope (ft/ft) 0. 001828 Area (sq ft) 977.08 3184. 45 1674. 19
Q Total (cfs) 30000. 00 Fl ow (cfs) 4713.79 20092. 12 5194. 09
Top Wdth (ft) 900. 83 Top Wdth (ft) 178.58 287. 35 434.90
Vel Total (ft/s) 5.14 Avg. Vel. (ft/s) 4.82 6.31 3.10
Max Chl Dpth (ft) 11. 38 Hydr. Depth (ft) 5.47 11. 08 3.85
Conv. Total (cfs) 701760. 5 Conv. (cfs) 110265.1  469995. 3 121500. 1

Length Wd. (ft) 591. 00 Wetted Per. (ft) 184. 53 287.73 438.72



Mn Ch E (ft) 296. 00 Shear (Ib/sq ft) 0. 60 1.26 0.44
Al pha 1.21 Stream Power (lb/ft s) 2.91 7.97 1.35
Frctn Loss (ft) 1.68 Cum Vol une (acre-ft) 13. 03 48. 63 12. 88
C & E Loss (ft) 0.01 Cum SA (acres) 6. 38 6. 96 3.34
War ni ng: The cross-section end points had to be extended vertically for the conputed water surface
War ni ng: The conveyance ratio (upstream conveyance divided by downstream conveyance) is |ess than
0.7 or greater than 1.4. This may indicate the need for additional cross sections
Warning: The energy | oss was greater than 1.0 ft (0.3 n). between the current and previous cross
section. This may indicate the need for additional cross sections

CROSS SECTI ON

R VER San Luis Rey
REACH Reach 1 RS: 20. 655
I NPUT
Descri ption: 20.655
Station Elevation Data nunv 82
Sta El ev Sta El ev Sta El ev Sta El ev Sta El ev
0 324.6 0 323.8 9 324.9 23 320.6 31 318.6
48  318.7 60 315.8 90 311.8 125 308.6 163  306.2
203 305.1 222 304.7 242 303.8 291  303.7 307 303.4
319 303.3 334 303.5 344 304 356 304.5 369 304.5
383 304.8 390 305.7 416  305.6 435 305.1 491  305.8
500 305.1 512 305.1 514  305.9 535 306.5 577 306.2
587  307.2 594  307.2 596  306.8 622  306.3 635 306.3
643  305.3 695 305.6 699  306.3 714  306.2 715 305.6
722  305.6 759  305.2 930 305.1 979 305.5 993 305
1009 303.4 1028 302 1085 301.8 1132 301.7 1136  302.9
1148 302.2 1392 298.7 1430 299.6 1447  299.6 1458  299.9
1469  300.3 1493 301 1516 302.4 1534 303.7 1547 304.7
1559 305 1571 304.7 1590 299.7 1724  298.8 1767 298.8
1775 298.1 1795 298 1799 299.4 1841 300 1860 300.4
1864 298.8 1882 298.6 1886  300.1 1919  300.9 1966  310.2
1977 309.4 1991 309 2003 307.3 2010 306.5 2017 311
2024 312.4 2029 313.6
Manni ng' s n Val ues nume 3
Sta n Val Sta n Val Sta n Val
0 .04 1148 .05 1886 .05
Bank Sta: Left Ri ght Lengt hs: Left Channel Ri ght Coeff Contr. Expan.
1148 1886 0 0 0 .1 .3
CROSS SECTION QUTPUT  Profile #2-yr
E.G Eev (ft) 300. 19 El enent Left OB Channel Ri ght OB
Vel Head (ft) 0. 06 W. n-Val. 0. 050 0. 050



WS. Eev (ft)
ait WS, (ft)
E.G Slope (ft/ft)
Q Total (cfs)
Top Wdth (ft)

Vel Total (ft/s)
Max Chl Dpth (ft)
Conv. Total (cfs)
Length Wd. (ft)
Mn Ch B (ft)

Al pha

Frctn Loss (ft)
C & E Loss (ft)

War ni ng: Divided flow
CROSS SECTI ON QUTPUT

E.G Eev (ft)
Vel Head (ft)
WS. Eev (ft)
ait WS, (ft)
E.G Slope (ft/ft)
Q Total (cfs)
Top Wdth (ft)

Vel Total (ft/s)
Max Chl Dpth (ft)
Conv. Total (cfs)
Length Wd. (ft)
Mn Ch B (ft)

Al pha

Frctn Loss (ft)
C & E Loss (ft)

War ni ng: Divided flow
CROSS SECTI ON QUTPUT

E.G EHev (ft)
Vel Head (ft)
WS. Eev (ft)
ait WS, (ft)
E.G Slope (ft/ft)
Q Total (cfs)
Top Wdth (ft)
Vel Total (ft/s)
Max Chl Dpth (ft)
Conv. Total (cfs)
Length Wd. (ft)

300. 13
299. 59
0. 005010
800. 00
457. 93
1.95
2.13
11302. 8

298. 00
1.00

conmput ed for thi
Profile #5-yr

300. 93
0.11
300. 83
300. 06
0. 005000
2000. 00
573. 46
2.60
2.83
28283.7

298. 00
1.01

conmput ed for thi
Profile #10-yr

301.75
0.16
301. 58
300. 60
0. 005001
4000. 00
651. 14
3.24
3.58
56562. 7

Reach Len. (ft)
Fl ow Area (sq ft)
Area (sq ft)

Fl ow (cfs)

Top Wdth (ft)
Avg. Vel. (ft/s)
Hydr. Depth (ft)
Conv. (cfs)

Wetted Per. (ft)
Shear (Ib/sq ft)
Stream Power (lb/ft s)
Cum Vol une (acre-ft)
Cum SA (acres)

S cross-section.

El emrent

W. n-Val.

Reach Len. (ft)
Fl ow Area (sq ft)
Area (sq ft)

Fl ow (cfs)

Top Wdth (ft)
Avg. Vel. (ft/s)
Hydr. Depth (ft)
Conv. (cfs)

Wetted Per. (ft)
Shear (lb/sq ft)
Stream Power (lb/ft s)
Cum Vol une (acre-ft)
Cum SA (acres)

S cross-section.

El emrent

W. n-Val.

Reach Len. (ft)
Fl ow Area (sq ft)
Area (sq ft)

Fl ow (cfs)

Top Wdth (ft)
Avg. Vel. (ft/s)
Hydr. Depth (ft)
Conv. (cfs)
Wetted Per. (ft)

Left OB

Left OB

Channel
0. 050

758. 59
758. 59
1988. 38
543. 51
2.62
1.40
28119.4
544.57
0.43
1.14

Channel
0. 050

1197.73
1197.73
3921.91
614. 69
3.27
1.95
55458. 4
615. 86



Mn Ch B (ft)
Al pha

Frctn Loss (ft)
C & E Loss (ft)

Warni ng: Divided flow
CROSS SECTI ON QUTPUT

E.G EHev (ft)
Vel Head (ft)
WS. Eev (ft)
ait WS, (ft)
E.G Slope (ft/ft)
Q Total (cfs)
Top Wdth (ft)
Vel Total (ft/s)
Max Chl Dpth (ft)
Conv. Total (cfs)
Length Wd. (ft)
Mn Ch B (ft)

Al pha

Frctn Loss (ft)
C & E Loss (ft)

Warni ng: Divided flow
CROSS SECTI ON QUTPUT

E.G Eev (ft)
Vel Head (ft)
WS. Eev (ft)
ait WS, (ft)
E.G Slope (ft/ft)
Q Total (cfs)
Top Wdth (ft)
Vel Total (ft/s)
Max Chl Dpth (ft)
Conv. Total (cfs)
Length Wd. (ft)
Mn Ch B (ft)

Al pha

Frctn Loss (ft)
C & E Loss (ft)

Warni ng: Divided flow

298. 00 Shear (Ib/sq ft)
1.01 Stream Power (lb/ft s)
Cum Vol une (acre-ft)
Cum SA (acres)

conputed for this cross-section.
Profile #50-yr

304. 59 El emrent
0. 44 W. n-Val.
304. 16 Reach Len. (ft)
302. 64 Fl ow Area (sq ft)
0. 005007 Area (sq ft)
18000. 00 Fl ow (cfs)
1014. 64 Top Wdth (ft)
5.23 Avg. Vel. (ft/s)
6.16 Hydr. Depth (ft)
254373. 4 Conv. (cfs)
Wetted Per. (ft)
298. 00 Shear (lb/sqg ft)
1.03 Stream Power (lb/ft s)
Cum Vol une (acre-ft)
Cum SA (acres)

conputed for this cross-section.
Profile #100-yr

306. 19 El emrent
0. 59 W. n-Val.
305. 60 Reach Len. (ft)
303. 69 Fl ow Area (sq ft)
0. 005002 Area (sq ft)
30000. 00 Fl ow (cfs)
1556. 40 Top Wdth (ft)
5.82 Avg. Vel. (ft/s)
7.60 Hydr. Depth (ft)
424163.5 Conv. (cfs)
Wetted Per. (ft)
298. 00 Shear (Ib/sq ft)
1.12 Stream Power (lb/ft s)
Cum Vol une (acre-ft)
Cum SA (acres)

conputed for this cross-section.

Left OB

0. 040

355.61
355.61
1356. 43
260. 29
3.81
1.37
19168. 8
260. 61
0. 43
1.63

Left OB

0. 040

943. 95
943. 95
3106. 75
761. 67
3.29
1.24
43925.7
762. 26
0.39
1.27

Channel
0. 050

2940. 89
2940. 89
16003. 73
704. 88
5.44

4. 17
226162. 4
706. 49
1.30
7.08

Channel
0. 050

3983. 48
3983. 48
25724. 47
738. 00
6. 46
5.40
363712. 8
739.70
1.68

10. 86

0. 32
0. 67

Ri ght OB
0. 050

223. 89
223. 89
1168. 78
56. 73
5.22
3.95
16525.1
57.20
1.22
6.38



SUMVARY OF MANNI NG S N VALUES

Ri ver: San Luis Rey

Reach Ri ver Sta. nl n2 n3
Reach 1 21. 246 .04 .05 . 035
Reach 1 21. 137 .04 .05 . 035
Reach 1 21.093 .04 .05 . 035
Reach 1 20. 996 .04 .05 . 035
Reach 1 20. 96 .04 .05 . 035
Reach 1 20. 943 .04 .05 . 035
Reach 1 20. 936 .04 .05 . 035
Reach 1 20. 891 .04 .05 . 035
Reach 1 20. 872 .04 .05 . 035
Reach 1 20. 849 .04 .05 . 035
Reach 1 20. 831 .04 .05 .05
Reach 1 20. 817 .04 .05 .05
Reach 1 20. 767 .04 .05 .05
Reach 1 20. 655 .04 .05 .05

SUMVARY OF REACH LENGTHS

Ri ver: San Luis Rey

Reach Ri ver Sta. Left Channel Ri ght
Reach 1 21. 246 450 575 650
Reach 1 21.137 450 510 530
Reach 1 21.093 227 215 135
Reach 1 20. 996 108 115 95
Reach 1 20. 96 140 140 235
Reach 1 20. 943 50 50 50
Reach 1 20. 936 240 240 240
Reach 1 20. 891 115 110 95
Reach 1 20. 872 105 124 162
Reach 1 20. 849 102 97 88
Reach 1 20. 831 85 75 55
Reach 1 20. 817 225 263 330
Reach 1 20. 767 591 591 591
Reach 1 20. 655 0 0 0

SUMVARY OF CONTRACTI ON AND EXPANSI ON COEFFI Cl ENTS
Ri ver: San Luis Rey



Reach
Reach
Reach
Reach
Reach
Reach
Reach
Reach
Reach
Reach
Reach
Reach
Reach
Reach

Reach
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Ri ver Sta.

. 246
. 137
. 093
. 996

. 943
. 936
. 891
. 872
. 849
. 831
. 817
. 767
. 655

Contr.
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Expan.
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HEC-RAS Plan: PR River: San Luis Rey Reach: Reach 1

Reach River Sta Profile Q Total Min Ch El W.S. Elev Crit W.S. E.G. Elev E.G. Slope Vel Chnl Flow Area Top Width Froude # Chl
(cfs) (f) (f) (f) (f) (fr/ft) (ft/s) (sq ft) (f)
Reach 1 20.655 2-yr 800.00 298.00 300.13 299.59 300.19 0.005010 1.95 409.51 457.93 0.36
Reach 1 20.655 5-yr 2000.00 298.00 300.83 300.06 300.93 0.005000 2.62 769.46 573.46 0.39
Reach 1 20.655 10-yr 4000.00 298.00 301.58 300.60 301.75 0.005001 3.27 1234.63 651.14 0.41
Reach 1 20.655 50-yr 18000.00 298.00 304.16 302.64 304.59 0.005007 5.44 3444.01 1014.64 0.47
Reach 1 20.655 100-yr 30000.00 298.00 305.60 303.69 306.19 0.005002 6.46 5151.31 1556.40 0.49
Reach 1 20.767 2-yr 800.00 296.00 300.34 300.34 0.000078 0.66 1283.51 438.46 0.06
Reach 1 20.767 5-yr 2000.00 296.00 301.27 301.29 0.000219 1.28 1714.70 475.44 0.10
Reach 1 20.767 10-yr 4000.00 296.00 302.29 302.35 0.000415 2.00 2241.05 608.84 0.14
Reach 1 20.767 50-yr 18000.00 296.00 305.68 305.97 0.001326 4.81 4418.85 729.83 0.28
Reach 1 20.767 100-yr 30000.00 296.00 307.38 307.87 0.001828 6.31 5835.72 900.83 0.33
Reach 1 20.817 2-yr 800.00 297.00 300.36 300.37 0.000165 0.75 1091.76 427.66 0.08
Reach 1 20.817 5-yr 2000.00 297.00 301.34 301.37 0.000375 1.34 1528.18 456.66 0.13
Reach 1 20.817 10-yr 4000.00 297.00 302.42 302.48 0.000607 2.02 2026.41 466.19 0.17
Reach 1 20.817 50-yr 18000.00 297.00 306.03 306.39 0.001670 4.93 4118.21 918.67 0.30
Reach 1 20.817 100-yr 30000.00 297.00 307.91 308.36 0.001806 5.88 6320.21 1436.76 0.33
Reach 1 20.831 2-yr 800.00 297.00 300.38 300.39 0.000241 0.94 905.16 409.32 0.10
Reach 1 20.831 5-yr 2000.00 297.00 301.37 301.41 0.000500 1.64 1321.22 425.19 0.15
Reach 1 20.831 10-yr 4000.00 297.00 302.46 302.54 0.000784 242 1793.75 444.72 0.19
Reach 1 20.831 50-yr 18000.00 297.00 306.14 306.53 0.001886 5.42 3847.86 1032.37 0.32
Reach 1 20.831 100-yr 30000.00 297.00 308.04 308.50 0.001872 6.17 6107.28 1347.28 0.33
Reach 1 20.849 2-yr 800.00 297.00 300.40 300.42 0.000464 1.15 739.13 401.82 0.13
Reach 1 20.849 5-yr 2000.00 297.00 301.42 301.47 0.000792 1.87 1155.46 417.75 0.18
Reach 1 20.849 10-yr 4000.00 297.00 302.54 302.63 0.001111 2.65 1640.39 459.10 0.22
Reach 1 20.849 50-yr 18000.00 297.00 306.32 306.72 0.002070 5.47 3694.69 695.58 0.34
Reach 1 20.849 100-yr 30000.00 297.00 308.16 308.73 0.002352 6.68 5468.88 1201.17 0.37
Reach 1 20.872 2-yr 800.00 298.00 300.49 300.52 0.001277 1.46 589.52 428.08 0.20
Reach 1 20.872 5-yr 2000.00 298.00 301.54 301.60 0.001275 2.02 1049.71 443.01 0.22
Reach 1 20.872 10-yr 4000.00 298.00 302.70 302.80 0.001416 2.70 1576.10 469.82 0.24
Reach 1 20.872 50-yr 18000.00 298.00 306.63 306.99 0.001983 5.14 3854.25 790.36 0.33
Reach 1 20.872 100-yr 30000.00 298.00 308.54 309.03 0.002147 6.20 5832.82 1285.94 0.35
Reach 1 20.891 2-yr 800.00 298.00 300.66 300.73 0.003035 2.17 379.26 311.32 0.31
Reach 1 20.891 5-yr 2000.00 298.00 301.70 301.80 0.002595 2.52 809.72 444.09 0.30




HEC-RAS Plan: PR River: San Luis Rey Reach: Reach 1 (Continued)

Reach River Sta Profile Q Total Min Ch El W.S. Elev Crit W.S. E.G. Elev E.G. Slope Vel Chnl Flow Area Top Width Froude # Chl
(cfs) (f) (f) (f) (f) (fr/ft) (ft/s) (sq ft) (f)
Reach 1 20.891 10-yr 4000.00 298.00 302.85 302.99 0.002053 2.96 1327.73 460.62 0.29
Reach 1 20.891 50-yr 18000.00 298.00 306.79 307.23 0.002082 5.05 3552.46 669.89 0.33
Reach 1 20.891 100-yr 30000.00 298.00 308.74 309.29 0.002422 6.39 5496.04 1227.51 0.37
Reach 1 20.936 2-yr 800.00 299.00 301.31 301.38 0.002418 2.25 392.96 370.51 0.29
Reach 1 20.936 5-yr 2000.00 299.00 302.29 302.40 0.002362 2.93 782.86 414.07 0.30
Reach 1 20.936 10-yr 4000.00 299.00 303.36 303.53 0.002369 3.62 1260.04 471.72 0.32
Reach 1 20.936 50-yr 18000.00 299.00 307.36 307.78 0.002520 5.94 3538.97 775.83 0.37
Reach 1 20.936 100-yr 30000.00 299.00 309.41 309.89 0.002479 6.86 5793.38 1295.85 0.38
Reach 1 20.943 2-yr 800.00 299.00 301.44 301.51 0.002839 2.24 377.78 300.93 0.30
Reach 1 20.943 5-yr 2000.00 299.00 302.42 302.54 0.003151 2.91 737.90 408.67 0.34
Reach 1 20.943 10-yr 4000.00 299.00 303.48 303.66 0.002890 3.59 1197.24 452.63 0.34
Reach 1 20.943 50-yr 18000.00 299.00 307.47 307.92 0.002678 5.81 3440.26 848.40 0.38
Reach 1 20.943 100-yr 30000.00 299.00 309.52 310.02 0.002526 6.65 5692.50 1249.72 0.38
Reach 1 20.96 2-yr 800.00 299.00 301.73 301.80 0.001502 1.99 402.12 176.79 0.23
Reach 1 20.96 5-yr 2000.00 299.00 302.83 302.98 0.002931 3.16 641.53 259.52 0.34
Reach 1 20.96 10-yr 4000.00 299.00 303.89 304.17 0.003843 4.32 959.94 315.55 0.40
Reach 1 20.96 50-yr 18000.00 299.00 307.86 308.42 0.004027 6.25 3060.15 666.02 0.45
Reach 1 20.96 100-yr 30000.00 299.00 309.80 310.54 0.003967 7.38 4612.79 940.42 0.46
Reach 1 20.996 2-yr 800.00 300.00 301.97 302.09 0.004443 2.82 284.48 169.55 0.38
Reach 1 20.996 5-yr 2000.00 300.00 303.19 303.39 0.004144 3.65 573.39 264.98 0.40
Reach 1 20.996 10-yr 4000.00 300.00 304.36 304.66 0.004736 4.52 911.81 319.89 0.44
Reach 1 20.996 50-yr 18000.00 300.00 308.33 308.94 0.005080 6.63 2959.06 743.27 0.50
Reach 1 20.996 100-yr 30000.00 300.00 310.28 311.01 0.004313 7.33 4506.05 886.06 0.48
Reach 1 21.093 2-yr 800.00 301.00 302.94 303.07 0.004640 2.89 276.68 161.49 0.39
Reach 1 21.093 5-yr 2000.00 301.00 304.14 304.36 0.004875 3.90 534.09 248.06 0.43
Reach 1 21.093 10-yr 4000.00 301.00 305.51 305.77 0.005527 4.10 982.48 421.67 0.45
Reach 1 21.093 50-yr 18000.00 301.00 309.38 307.24 309.85 0.003369 5.92 3358.48 756.55 0.41
Reach 1 21.093 100-yr 30000.00 301.00 311.20 308.54 311.83 0.003236 6.87 4869.42 957.55 0.42
Reach 1 21.137 2-yr 800.00 306.10 307.58 307.46 307.90 0.027797 4.54 176.23 201.11 0.85
Reach 1 21.137 5-yr 2000.00 306.10 308.37 308.15 308.91 0.020225 5.87 341.51 209.78 0.81
Reach 1 21.137 10-yr 4000.00 306.10 309.47 310.22 0.014911 6.96 576.28 218.55 0.75
Reach 1 21.137 50-yr 18000.00 306.10 312.56 312.56 314.10 0.020948 10.00 1841.44 642.35 0.94




HEC-RAS Plan: PR River: San Luis Rey

Reach: Reach 1 (Continued)

Reach River Sta Profile Q Total Min Ch El W.S. Elev Crit W.S. E.G. Elev E.G. Slope Vel Chnl Flow Area Top Width Froude # Chl
(cfs) (f) (f) (f) (f) (fr/ft) (ft/s) (sq ft) (f)
Reach 1 21.137 100-yr 30000.00 306.10 314.11 314.11 315.70 0.014212 10.49 3079.30 991.37 0.82
Reach 1 21.246 2-yr 800.00 307.50 310.46 308.86 310.51 0.001754 1.69 473.53 299.10 0.24
Reach 1 21.246 5-yr 2000.00 307.50 311.64 309.66 311.70 0.002089 2.05 974.74 531.90 0.27
Reach 1 21.246 10-yr 4000.00 307.50 312.64 310.67 312.74 0.001994 2.57 1589.32 681.25 0.28
Reach 1 21.246 50-yr 18000.00 307.50 316.03 313.20 316.21 0.001335 3.53 5505.97 1408.23 0.26
Reach 1 21.246 100-yr 30000.00 307.50 317.46 314.57 317.71 0.001381 4.15 7529.10 1426.65 0.27
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PRQIECT DATA

Project Title: G egory Canyon Wetl ands Restoration
Project File : gregory.prj

Run Date and Tine: 11/2/2009 1:25:45 PM

Project in English units

PLAN DATA

Plan Title: Proposed
Plan File : j:\27654025 G egory Canyon LF 404\ 046 Wrk in Progress\Wtlands G adi ng Pl ans\VWat er
Resour ces\ Dr ai nage Report\ HEG RAS\ gr egory. pO1

Ceonetry Title: Gregory Canyon Proposed Condition
Ceonetry File : j:\27654025 Gregory Canyon LF 404\ 046 Work in Progress\Wtlands G adi ng
Pl ans\ Wat er Resour ces\ Dr ai nage Report\ HEG RAS\ gregory. g03

Flow Title : Flow Data
Flow File © j:\27654025 G egory Canyon LF 404\046 Work in Progress\Wtl ands G adi ng
Pl ans\ Wat er Resour ces\ Drai nage Report\ HEG RAS\ gregory.f01



Pl an Sunmmary | nformation:

Nunber of: Cross Sections = 14 Mul ti ple Openings = 0
Cul verts = 0 Inline Structures = 0
Bri dges = 0 Lateral Structures = 0

Comput ati onal | nformation

Water surface calculation tolerance = 0.01
Critical depth calculation tolerance = 0.01
Maxi mum numnber of iterations = 20
Maxi mum di f f erence tol erance = 0.3
Fl ow tol erance factor = 0.001

Comput ati on Options
Critical depth conputed only where necessary
Conveyance Cal cul ati on Met hod: At breaks in n values only

Friction Sl ope Method: Aver age Conveyance
Conmput ati onal Fl ow Regi ne: M xed Fl ow
FLOW DATA

Flow Title: Flow Data
Flow File : j:\27654025 G egory Canyon LF 404\ 046 Wrk in Progress\Wtlands G adi ng Pl ans\VWat er
Resour ces\ Dr ai nage Report\ HEG RAS\ gregory. f 01

Fl ow Data (cfs)

Ri ver Reach RS 2-yr 5-yr 10-yr 50-yr
100-yr

San Luis Rey Reach 1 21. 246 800 2000 4000 18000
30000

Boundary Conditi ons
Ri ver Reach Profile Upst r eam Downst r eam

San Luis Rey Reach 1 2-yr Normal S = 0.005 Normal S = 0. 005



San Luis Rey
San Luis Rey
San Luis Rey
San Luis Rey

GEOVETRY DATA

Ceonetry Title:
Ceonetry File :
Resour ces\ Dr ai nage Report\ HEG RAS\ gr egory. g03

CROSS SECTI ON

Reach 1
Reach 1
Reach 1
Reach 1

RI VER: San Luis Rey

REACH

I NPUT

Descri ption:

Reach 1

21. 246

Station El evation Data

St a

0

69
143
170
275
387
544
629
651
700
753
1036
1110
1171
1270
1384
1529

El ev
321.
318.
322.
321.
312.
314.
310.
311.
311.
310.
310.
313.
311

OCUITRANOOOOWOO©OooD

w
hirgi)
N

313. 4
313.7
314. 3

St a
16
87

153

177

281

411

570

632

663

704

774

1054
1122
1190
1295
1413
1554

RS: 21. 246
nume 90
El ev Sta
320.1 30
318. 3 109
324 159
321.9 187
315. 8 294
314.6 433
310.9 598
313. 3 636
311.5 676
311 710
310.5 905
313.5 1074
311.9 1126
312.2 1200
313.5 1322
313.6 1438
314.1 1574

G egory Canyon Proposed Condition
j :\27654025 G egory Canyon LF 404\ 046 Wrk in Progress\Wtlands G adi ng Pl ans\ Wt er

El ev
319.6

318.
324.
318.
317.
314.
311.
313.
311.
311.
307.
313.
313.
312.
313.
314.
314.

PNOORFRP~NORFRPWWRROOWODN

St a

39
121
160
193
303
462
617
640
681
714
967
1093
1134
1221
1345
1462
1593

Nor nal
Nor ma
Nor mal
Nor ma

El ev

3109.
3109.
324.
312.
314.
310.
311.
313.
310.
310.
307.
313.
311.
312.
313.
314.
314.

PWOOWhArNPA,~NWO0LOOM~OOOO-N O

St a

55
132
165
234
344
506
623
645
691
733
1009
1106
1148
1244
1366
1493
1600

0. 005
0. 005
0. 005
0. 005

El ev

3109.
320.
323.
312.
314.
310.
311.
313.
310.
310.
307.
313.
311.
313.
313.
314.
314.

P RO WORUORARNNOOOOOKLNOIW

Nor mal
Nor ma
Nor mal
Nor nal

Onunm

0. 005
0. 005
0. 005
0. 005



1610 314.1 1618 318.6 1627 318.6 1642 318.6 1649 320.4
Manni ng' s n Val ues nun¥ 3
Sta n Val Sta n Val Sta n Val
0 .04 433 .05 1036 . 035
Bank Sta: Left Ri ght Lengths: Left Channel Ri ght Coeff Contr. Expan
433 1036 450 575 650 .1 .3
CROSS SECTI ON QUTPUT  Profile #2-yr
E.G Elev (ft) 310. 51 El enent Left OB Channel Ri ght OB
Vel Head (ft) 0.04 W. n-Val. 0. 050
WS. Elev (ft) 310. 46 Reach Len. (ft) 450. 00 575. 00 650. 00
Crit WS, (ft) 308. 86 Fl ow Area (sq ft) 473.53
E.G Slope (ft/ft) 0. 001754 Area (sq ft) 473.53
Q Total (cfs) 800. 00 Fl ow (cfs) 800. 00
Top Wdth (ft) 299.10 Top Wdth (ft) 299. 10
Vel Total (ft/s) 1.69 Avg. Vel. (ft/s) 1.69
Max Chl Dpth (ft) 2.96 Hydr. Depth (ft) 1.58
Conv. Total (cfs) 19100. 3 Conv. (cfs) 19100. 3
Length Wd. (ft) 574. 96 Wetted Per. (ft) 299. 46
Mn Ch E (ft) 307.50 Shear (Ib/sq ft) 0.17
Al pha 1.00 Stream Power (lb/ft s) 0.29
Frctn Loss (ft) 2.58 Cum Vol urme (acre-ft) 0.28 36. 00 2.23
C & E Loss (ft) 0.03 Cum SA (acres) 0.77 18. 38 3.18
Warni ng: Divided flow conputed for this cross-section
War ni ng: The conveyance ratio (upstream conveyance divi ded by downstream conveyance) is |less than
0.7 or greater than 1.4. This may indicate the need for additional cross sections.
Warni ng: The energy | oss was greater than 1.0 ft (0.3 n). between the current and previous cross

section. This may indicate the need for additional cross sections.

CROSS SECTION QUTPUT  Profile #5-yr

E.G Elev (ft) 311.70 El enent Left OB Channel Ri ght OB
Vel Head (ft) 0. 07 W. n-Val. 0. 050 0. 035
WS. Elev (ft) 311. 64 Reach Len. (ft) 450. 00 575. 00 650. 00
Crit WS, (ft) 309. 66 Fl ow Area (sq ft) 973. 14 1.59

E.G Slope (ft/ft) 0.002089  Area (sq ft) 973. 14 1.59



Q Total (cfs) 2000.00  Flow (cfs) 1999. 06 0.94

Top Wdth (ft) 531. 90 Top Wdth (ft) 522.50 9.40
Vel Total (ft/s) 2.05 Avg. Vel . (ft/s) 2.05 0.59
Max Chl Dpth (ft) 4.14 Hydr. Depth (ft) 1.86 0.17
Conv. Total (cfs) 43762. 6 Conv. (cfs) 43742.0 20.6
Length Wd. (ft) 574. 86 Wetted Per. (ft) 523.16 9.45
Mn Ch E (ft) 307.50 Shear (Ib/sq ft) 0.24 0.02
Al pha 1.00 Stream Power (lb/ft s) 0.50 0.01
Frctn Loss (ft) 2.75 Cum Vol urme (acre-ft) 1. 86 55. 47 5.92
C & E Loss (ft) 0. 05 Cum SA (acres) 1.89 21.50 4.19

Warni ng: Divided flow conputed for this cross-section

War ni ng: The conveyance ratio (upstream conveyance divided by downstream conveyance) is |ess than
0.7 or greater than 1.4. This may indicate the need for additional cross sections.

Warni ng: The energy | oss was greater than 1.0 ft (0.3 n). between the current and previ ous cross
section. This may indicate the need for additional cross sections.

CROSS SECTI ON QUTPUT  Profile #10-yr

E.G Elev (ft) 312. 74 El enent Left OB Channel Ri ght OB
Vel Head (ft) 0.10 W. n-Val. 0. 050 0. 035
WS. Elev (ft) 312. 64 Reach Len. (ft) 450. 00 575. 00 650. 00
Crit WS, (ft) 310. 67 Flow Area (sq ft) 1529. 05 60. 28
E.G Slope (ft/ft) 0. 001994 Area (sq ft) 1529. 05 60. 28
Q Total (cfs) 4000. 00 Fl ow (cfs) 3925.21 74.79
Top Wdth (ft) 681. 25 Top Wdth (ft) 567. 23 114. 03
Vel Total (ft/s) 2.52 Avg. Vel . (ft/s) 2.57 1.24
Max Chl Dpth (ft) 5.14 Hydr. Depth (ft) 2.70 0.53
Conv. Total (cfs) 89578.1 Conv. (cfs) 87903.1 1674.9
Length Wd. (ft) 575. 38 Wetted Per. (ft) 568. 31 114. 42
Mn Ch El (ft) 307.50 Shear (Ib/sq ft) 0.33 0. 07
Al pha 1.03 Stream Power (lb/ft s) 0. 86 0.08
Frctn Loss (ft) 2.46 Cum Vol urme (acre-ft) 4.93 79. 06 10. 87
C & E Loss (ft) 0. 06 Cum SA (acres) 3.95 23.74 5.27

Warni ng: Divided flow conputed for this cross-section

War ni ng: The velocity head has changed by nmore than 0.5 ft (0.15 n). This may indicate the need for
addi ti onal cross sections.

War ni ng: The conveyance ratio (upstream conveyance divi ded by downstream conveyance) is |less than



0.7 or greater than 1.4. This may indicate the need for additional cross sections.
Warni ng: The energy | oss was greater than 1.0 ft (0.3 n). between the current and previous cross
section. This may indicate the need for additional cross sections.

CROSS SECTI ON QUTPUT  Profil e #50-yr

E.G Elev (ft) 316. 21 El enent Left OB Channel Ri ght OB
Vel Head (ft) 0. 17 W. n-Val. 0. 040 0. 050 0. 035
WS. Elev (ft) 316. 03 Reach Len. (ft) 450. 00 575. 00 650. 00
Crit WS, (ft) 313. 20 Flow Area (sq ft) 457. 01 3547. 39 1501. 56
E.G Slope (ft/ft) 0. 001335 Area (sq ft) 457.01 3547. 39 1501. 56
Q Total (cfs) 18000. 00 Fl ow (cfs) 1070.80  12530. 66 4398. 55
Top Wdth (ft) 1408. 23 Top Wdth (ft) 227. 80 603. 00 577. 44
Vel Total (ft/s) 3.27 Avg. Vel. (ft/s) 2.34 3.53 2.93
Max Chl Dpth (ft) 8.53 Hydr. Depth (ft) 2.01 5.88 2.60
Conv. Total (cfs) 492685. 4 Conv. (cfs) 29309.2  342981.8 120394.5
Length Wd. (ft) 580. 19 Wetted Per. (ft) 230. 07 604. 51 578.55
Mn Ch El (ft) 307.50 Shear (Ib/sqg ft) 0.17 0.49 0.22
Al pha 1.04 Stream Power (Ib/ft s) 0. 39 1.73 0.63
Frctn Loss (ft) 1.97 Cum Vol urmre (acre-ft) 39. 48 171. 87 40. 57
C & E Loss (ft) 0.14 Cum SA (acres) 16. 75 29.13 13.31

Warni ng: Divided flow conmputed for this cross-section

Warni ng: The velocity head has changed by nore than 0.5 ft (0.15 n). This may indicate the need for
addi ti onal cross sections.

War ni ng: The conveyance ratio (upstream conveyance divi ded by downstream conveyance) is |less than
0.7 or greater than 1.4. This may indicate the need for additional cross sections.

Warni ng: The energy | oss was greater than 1.0 ft (0.3 n). between the current and previ ous cross
section. This may indicate the need for additional cross sections.

CROSS SECTION QUTPUT  Profile #100-yr

E.G Elev (ft) 317.71 El enent Left OB Channel Ri ght OB
Vel Head (ft) 0.25 W. n-Val. 0. 040 0. 050 0. 035
WS. Elev (ft) 317. 46 Reach Len. (ft) 450. 00 575. 00 650. 00
Crit WS, (ft) 314.57 Fl ow Area (sq ft) 793. 49 4408. 06 2327.55
E.G Slope (ft/ft) 0. 001381 Area (sq ft) 793. 49 4408. 06 2327.55
Q Total (cfs) 30000. 00 Fl ow (cfs) 2435.95  18306. 20 9257. 85
Top Wdth (ft) 1426. 65 Top Wdth (ft) 243. 68 603. 00 579. 97

Vel Total (ft/s) 3.98 Avg. Vel . (ft/s) 3.07 4.15 3.98



Max Chl Dpth (ft) 9.96  Hydr. Depth (ft) 3.26 7.31 4.01

Conv. Total (cfs) 807280. 2 Conv. (cfs) 65549.8  492607.8  249122.6
Length Wd. (ft) 584. 77 Wetted Per. (ft) 246. 85 604. 51 581. 46
Mn Ch E (ft) 307.50 Shear (Ib/sq ft) 0.28 0. 63 0.35
Al pha 1.02 Stream Power (lb/ft s) 0.85 2.61 1.37
Frctn Loss (ft) 1.88 Cum Vol urmre (acre-ft) 81. 40 220.76 70.61
C & E Loss (ft) 0.13 Cum SA (acres) 29. 35 29.41 23.82

Warni ng: Divided flow conmputed for this cross-section

Warni ng: The velocity head has changed by nore than 0.5 ft (0.15 m. This may indicate the need for
addi ti onal cross sections.

War ni ng: The conveyance ratio (upstream conveyance divi ded by downstream conveyance) is |ess than
0.7 or greater than 1.4. This may indicate the need for additional cross sections.

Warni ng: The energy | oss was greater than 1.0 ft (0.3 n). between the current and previous cross
section. This may indicate the need for additional cross sections.

CROSS SECTI ON

RI VER: San Luis Rey

REACH Reach 1 RS: 21.137
I NPUT
Description: 21.137
Station El evation Data nunE 77
Sta El ev Sta El ev Sta El ev Sta El ev Sta El ev
0 342.5 1 342. 2 9 338.8 55 307 64 307
92 307 106 307.6 116 307.5 124 307.1 128 306.5
147 306.5 161 306.5 181 306.5 196 306.5 224 306. 4
250 306.1 268 309. 3 276 310 326 310.3 355 310.8
378 310.9 401 311.1 415 310. 7 428 310. 7 450 310.4
469 310.3 481 310.5 487 310.5 492 310.5 496 311.2
505 311.2 550 311.8 621 312.1 680 312. 4 726 313.2
732 315.1 740 317.3 746 317.3 752 317.3 758 313. 4
770 313. 4 781 313. 4 795 313.6 807 313 826 313
833 316 837 318.5 840 318.6 843 318.7 849 316.9
859 314.1 914 313. 4 1000 313. 4 1066 313.5 1103 314. 3
1114 314. 3 1130 314.8 1222 315. 3 1284 315. 7 1334 315. 7
1390 316.5 1399 317.1 1423 317.1 1441 317. 4 1459 318. 3
1474 318.5 1476 320. 4 1479 320.4 1483 319. 3 1486 316.9



1499  316.9 1509 323.6
1537 323.9 1540 323.7
Manni ng' s n Val ues nune
Sta n Val Sta n Val
0 .04 55 . 05
Bank Sta: Left Ri ght Lengt hs:
55 550

CROSS SECTION QUTPUT  Profile #2-yr

E.G Elev (ft) 307.90
Vel Head (ft) 0.32
WS. Elev (ft) 307.58
Crit WS, (ft) 307. 46
E.G Slope (ft/ft) 0. 027797
Q Total (cfs) 800. 00
Top Wdth (ft) 201.11
Vel Total (ft/s) 4.54
Max Chl Dpth (ft) 1.48
Conv. Total (cfs) 4798. 4
Length Wd. (ft) 509. 98
Mn Ch E (ft) 306. 10
Al pha 1.00
Frctn Loss (ft) 4.77
C & E Loss (ft) 0. 06

1511 324.6 1516  323.9 1520 322.8
3
Sta n Val
550 . 035
Left Channel Ri ght Coeff Contr. Expan.
450 510 530 .1 .3
El enent Left OB Channel Ri ght OB
W. n-Val. 0. 040 0. 050
Reach Len. (ft) 450. 00 510. 00 530. 00
Fl ow Area (sq ft) 0.24 175. 99
Area (sq ft) 0.24 175. 99
Fl ow (cfs) 0.57 799. 43
Top Wdth (ft) 0.83 200. 28
Avg. Vel . (ft/s) 2.37 4.54
Hydr. Depth (ft) 0.29 0. 88
Conv. (cfs) 3.4 4795.0
Wetted Per. (ft) 1.01 200. 48
Shear (Ib/sq ft) 0.41 1.52
Stream Power (Ib/ft s) 0.97 6. 92
Cum Vol urme (acre-ft) 0.28 31.71 2.23
Cum SA (acres) 0.77 15. 08 3.18

Warni ng: Divided flow conputed for this cross-section

V\r ni ng:
0.7 or greater than 1.4.
V\Ar ni ng:
section.

CROSS SECTION QUTPUT  Profile #5-yr

E.G Elev (ft) 308.91
Vel Head (ft) 0.53
WS. Elev (ft) 308. 37
Crit WS, (ft) 308. 15

The conveyance rati o (upstream conveyance di vi ded by downstream conveyance)
This may indicate the need for additional
The energy | oss was greater than 1.0 ft (0.3 nj.
This may indicate the need for additiona

is | ess than
Cross sections.
between the current and previous cross
Cross sections.

El enent Left OB Channel Ri ght OB
W. n-Val. 0. 040 0. 050

Reach Len. (ft) 450. 00 510. 00 530. 00
Fl ow Area (sq ft) 1.37 340. 15



E.G Slope (ft/ft) 0.020225  Area (sq ft) 1.37 340. 15

Q Total (cfs) 2000. 00 Fl ow (cfs) 4.93 1995. 07
Top Wdth (ft) 209. 78 Top Wdth (ft) 1.99 207.79
Vel Total (ft/s) 5.86 Avg. Vel . (ft/s) 3.61 5.87
Max Chl Dpth (ft) 2.27 Hydr. Depth (ft) 0. 69 1.64
Conv. Total (cfs) 14063. 1 Conv. (cfs) 34.7 14028. 4
Length Wd. (ft) 508. 24 Wetted Per. (ft) 2.42 208. 06
Mn Ch El (ft) 306. 10 Shear (lb/sq ft) 0.71 2.06
Al pha 1.00 Stream Power (Ib/ft s) 2.58 12.11
Frctn Loss (ft) 4.46 Cum Vol urme (acre-ft) 1.85 46. 80 5.91
C & E Loss (ft) 0. 09 Cum SA (acres) 1.88 16. 68 4.12

War ni ng: The conveyance ratio (upstream conveyance divi ded by downstream conveyance) is |less than
0.7 or greater than 1.4. This may indicate the need for additional cross sections.

Warni ng: The energy | oss was greater than 1.0 ft (0.3 n). between the current and previ ous cross
section. This may indicate the need for additional cross sections.

CROSS SECTI ON QUTPUT  Profile #10-yr

E.G Elev (ft) 310. 22 El enent Left OB Channel Ri ght OB
Vel Head (ft) 0.75 W. n-Val. 0. 040 0. 050

WS. Elev (ft) 309. 47 Reach Len. (ft) 450. 00 510. 00 530. 00
Crit WS, (ft) Fl ow Area (sq ft) 4. 42 571. 85

E.G Slope (ft/ft) 0. 014911 Area (sq ft) 4.42 571. 85

Q Total (cfs) 4000. 00 Fl ow (cfs) 20. 29 3979.71

Top Wdth (ft) 218. 55 Top Wdth (ft) 3.58 214. 97

Vel Total (ft/s) 6.94 Avg. Vel . (ft/s) 4.59 6. 96

Max Chl Dpth (ft) 3.37 Hydr. Depth (ft) 1.24 2. 66

Conv. Total (cfs) 32756.7 Conv. (cfs) 166. 1 32590.5

Length Wd. (ft) 505. 22 Wetted Per. (ft) 4.35 215. 33

Mn Ch El (ft) 306. 10 Shear (Ib/sq ft) 0.95 2.47

Al pha 1.00 Stream Power (Ib/ft s) 4.34 17.21

Frctn Loss (ft) 4.32 Cum Vol urme (acre-ft) 4.90 65.19 10. 42
C & E Loss (ft) 0.15 Cum SA (acres) 3.94 18.58 4.42

War ni ng: The conveyance ratio (upstream conveyance divi ded by downstream conveyance) is |less than
0.7 or greater than 1.4. This may indicate the need for additional cross sections.

Warni ng: The energy | oss was greater than 1.0 ft (0.3 n). between the current and previous cross
section. This may indicate the need for additional cross sections.



CROSS SECTI ON QUTPUT  Profil e #50-yr

E.G Hev (ft) 314. 10 El ement Left OB Channel R ght OB
Vel Head (ft) 1.53 W. n-Val. 0. 040 0. 050 0. 035
WS. Elev (ft) 312.56 Reach Len. (ft) 450. 00 510. 00 530. 00
Crit WS, (ft) 312.56 Fl ow Area (sqg ft) 22. 37 1756. 47 62. 60
E.G Slope (ft/ft) 0. 020948 Area (sq ft) 22. 37 1756. 47 62. 60
Q Total (cfs) 18000. 00 Fl ow (cfs) 208.85 17565.51 225.64
Top Wdth (ft) 642. 35 Top Wdth (ft) 8. 05 495. 00 139. 31
Vel Total (ft/s) 9.77 Avg. Vel. (ft/s) 9.33 10. 00 3. 60
Max Chl Dpth (ft) 6. 46 Hydr. Depth (ft) 2.78 3.55 0. 45
Conv. Total (cfs) 124364. 7 Conv. (cfs) 1443.0 121362.8 1559.0
Length Wd. (ft) 500. 51 Wetted Per. (ft) 9.78 495. 46 139. 31
Mn Ch El (ft) 306. 10 Shear (Ib/sq ft) 2.99 4.64 0.59
Al pha 1.03 Stream Power (Ib/ft s) 27.93 46. 37 2.12
Frctn Loss (ft) 3.44 Cum Vol urre (acre-ft) 37.01 136. 87 28.90
C & E Loss (ft) 0. 32 Cum SA (acres) 15.54 21.88 7.96

Warni ng: The energy equation could not be balanced within the specified nunmber of iterations. The
program sel ected the water surface that had the | east anount of error between conputed and
assumed val ues.

Warni ng: The velocity head has changed by nore than 0.5 ft (0.15 n). This may indicate the need for
addi ti onal cross sections.

War ni ng: The conveyance ratio (upstream conveyance divi ded by downstream conveyance) is |ess than
0.7 or greater than 1.4. This may indicate the need for additional cross sections.

War ni ng: The energy | oss was greater than 1.0 ft (0.3 n). between the current and previous cross
section. This may indicate the need for additional cross sections.

Warning: During the standard step iterations, when the assunmed water surface was set equal to critica
depth, the cal cul ated water surface cane back below critical depth. This indicates that there
is not a valid subcritical answer. The programdefaulted to critical depth.

CROSS SECTION QUTPUT  Profile #100-yr

E.G Elev (ft) 315.70 El enent Left OB Channel Ri ght OB
Vel Head (ft) 1.59 W. n-Val. 0. 040 0. 050 0. 035
WS. Elev (ft) 314. 11 Reach Len. (ft) 450. 00 510. 00 530. 00
Crit WS, (ft) 314. 11 Fl ow Area (sq ft) 36. 61 2525. 17 517.52
E.G Slope (ft/ft) 0. 014212 Area (sq ft) 36. 61 2525. 17 517.52

Q Total (cfs) 30000. 00 Fl ow (cfs) 331. 71 26494. 79 3173. 50



Top Wdth (ft) 991. 37 Top Wdth (ft) 10. 29 495. 00 486. 08
Vel Total (ft/s) 9.74 Avg. Vel . (ft/s) 9. 06 10. 49 6. 13
Max Chl Dpth (ft) 8.01 Hydr. Depth (ft) 3.56 5.10 1.06
Conv. Total (cfs) 251648. 6 Conv. (cfs) 2782.5  222245.9 26620. 3
Length Wd. (ft) 499. 39 Wetted Per. (ft) 12.51 495. 46 486. 70
Mn Ch E (ft) 306. 10 Shear (Ib/sq ft) 2. 60 4.52 0.94
Al pha 1.08 Stream Power (lb/ft s) 23.52 47. 45 5.79
Frctn Loss (ft) 2.96 Cum Vol urmre (acre-ft) 77.11 175. 00 49. 38
C & E Loss (ft) 0.29 Cum SA (acres) 28. 04 22.16 15. 87
Warni ng: The energy equation could not be balanced within the specified nunber of iterations. The
programused critical depth for the water surface and continued on with the cal cul ations.
Warni ng: Divided flow conmputed for this cross-section
Warni ng: The velocity head has changed by nore than 0.5 ft (0.15 n). This may indicate the need for
addi ti onal cross sections.
War ni ng: The conveyance ratio (upstream conveyance divi ded by downstream conveyance) is |ess than
0.7 or greater than 1.4. This may indicate the need for additional cross sections.
Warni ng: The energy | oss was greater than 1.0 ft (0.3 m. between the current and previous cross
section. This may indicate the need for additional cross sections.
Warning: During the standard step iterations, when the assunmed water surface was set equal to critica

dept h,

CROSS SECTI ON

Rl VER:
REACH

I NPUT

Descri ption:

San Luis Rey
Reach 1

21.093

Station El evation Data

St a

0

96. 84009
179. 4099
254. 28
466. 77
643. 4399
782. 41

El ev Sta
353 28. 8999
343117. 0601
333 188.72
326278. 8899
317 492.38
308 651.1
309 785.58

the cal cul ated wat er
is not a valid subcritica

answer .

RS: 21.093

nume 96
El ev Sta
35037. 83008
341 125.71
331210. 1499
324 324.76
315 503.02
307659. 4299
309 791.71

surface cane back below critica
The program defaulted to critica

El ev Sta
34957. 16992
340147. 1499
329227. 9099
322 392.03
314 558.78
306 702. 8
308 808.97

dept h.

El ev Sta
34777. 61987
337165. 3401
328233. 3699
320443. 6799
311 590. 3
306 738.34
306 827.01

This indicates that there
dept h.

El ev
345
335
328
318
310
308
306



303
307
310
306
301
307
311
314
316
320
327
337

887.
965.
1057.
1077.
1396.
1411.
1514.
1980
2332.
2368.
2422.
2451

Coef f Cont
.1

66
21
74
96
34
64
84
.1
82
73
65
.9

r.

CROSS SECTI ON QUTPUT

Profile #5-yr

849. 3199 307 851.72 307 854.78 306 861.91
917. 09 304 938.62 305950. 8099 306 961.45
974. 14 306 976.4 306 997.97 307 1014. 29
1058. 6 311 1059. 47 310 1061. 28 308 1064. 74

1079. 36 305 1183.11 305 1219. 34 304 1272.26
1397. 96 302 1403.1 305 1404. 86 306 1407.23
1413. 99 310 1414 310 1481.51 311 1489. 65
1591. 23 312 1626. 49 313 1749.6 314 1896. 05
1981. 49 314 2080. 83 315 2206. 58 316 2325. 69
2337.19 315 2342.54 316 2353.41 318 2360. 41
2390. 38 325 2410.61 325 2416. 31 325 2419. 64
2424. 18 330 2431.99 334 2435.77 336 2440. 23
2456. 99 340
Manni ng' s n Val ues nun¥ 3
Sta n Val Sta n Val Sta n Val

0 .04 1077.96 .05 1404. 86 . 035
Bank Sta: Left Ri ght Lengt hs: Left Channel Ri ght

1077.96 1404. 86 227 215 135

CROSS SECTI ON QUTPUT  Profile #2-yr
E.G Elev (ft) 303. 07 El enent
Vel Head (ft) 0.13 W. n-Val
WS. Eev (ft) 302. 94 Reach Len. (ft)
Crit WS, (ft) Flow Area (sq ft)
E.G Slope (ft/ft) 0. 004640 Area (sq ft)

Q Total (cfs) 800. 00 Fl ow (cfs)

Top Wdth (ft) 161. 49 Top Wdth (ft)

Vel Total (ft/s) 2.89 Avg. Vel . (ft/s)

Max Chl Dpth (ft) 1.94 Hydr. Depth (ft)

Conv. Total (cfs) 11744.5 Conv. (cfs)

Length Wd. (ft) 214. 89 Wetted Per. (ft)

Mn Ch E (ft) 301. 00 Shear (Ib/sq ft)

Al pha 1.00 Stream Power (Ib/ft s)
Frctn Loss (ft) 0.98 Cum Vol urme (acre-ft)
C & E Loss (ft) 0. 00 Cum SA (acres)

Left OB

227.00

303
307
312
305
301
309
311
314
315
323
329
339

Expan

Channel
0. 050
215.00
276. 68
276. 68
800. 00
161. 49
2.89
1.71
11744.5
162. 09
0. 49
1.43
29. 06
12. 96

Ri ght OB

135. 00



E.G Elev (ft) 304. 36
Vel Head (ft) 0.23

WS. Elev (ft) 304. 14
Crit WS, (ft)

E.G Slope (ft/ft) 0. 004875
Q Total (cfs) 2000. 00
Top Wdth (ft) 248. 06
Vel Total (ft/s) 3.74
Max Chl Dpth (ft) 3.14
Conv. Total (cfs) 28644. 4
Length Wd. (ft) 215. 42
Mn Ch E (ft) 301. 00
Al pha 1.04
Frctn Loss (ft) 0.97
C & E Loss (ft) 0.01

Warni ng: Divided flow conputed for th

CROSS SECTI ON QUTPUT  Profile #10-yr

E.G Elev (ft) 305. 77
Vel Head (ft) 0. 26

WS. Elev (ft) 305.51
Crit WS, (ft)

E.G Slope (ft/ft) 0. 005527
Q Total (cfs) 4000. 00
Top Wdth (ft) 421. 67
Vel Total (ft/s) 4. 07
Max Chl Dpth (ft) 4.51
Conv. Total (cfs) 53806. 5
Length Wd. (ft) 216. 24
Mn Ch E (ft) 301. 00
Al pha 1.00
Frctn Loss (ft) 1.10
C & E Loss (ft) 0. 00

El enent

W. n-Val.

Reach Len. (ft)

Fl ow Area (sq ft)
Area (sq ft)

Fl ow (cfs)

Top Wdth (ft)

Avg. Vel. (ft/s)
Hydr. Depth (ft)
Conv. (cfs)

Wetted Per. (ft)
Shear (Ib/sq ft)
Stream Power (lb/ft s)
Cum Vol unme (acre-ft)
Cum SA (acres)

S Cross-section

El enent

W. n-Val.

Reach Len. (ft)

Fl ow Area (sq ft)
Area (sq ft)

Fl ow (cfs)

Top Wdth (ft)

Avg. Vel . (ft/s)
Hydr. Depth (ft)
Conv. (cfs)

Wetted Per. (ft)
Shear (Ib/sq ft)
Stream Power (lb/ft s)
Cum Vol unme (acre-ft)
Cum SA (acres)

Warni ng: Divided flow conputed for this cross-section
Warni ng: The energy | oss was greater than 1.0 ft (0.3 nj.

Left OB
0. 040
227.00
49. 75
49. 75
112.53
60. 83
2.26
0.82
1611.7
61. 07
0. 25
0. 56
1.59
1.55

Left OB
0. 040
227.00
156. 32
156. 32
616. 75
95. 63
3.95
1.63
8296. 4
96. 22
0. 56
2.21
4.07
3.42

Channel
0. 050
215. 00
484. 34
484. 34
1887. 47
187. 23
3.90
2.59
27032. 7
188. 18
0.78
3.05
41. 97
14. 37

Channel
0. 050
215.00
826. 16
826. 16
3383. 25
326.04
4. 10
2.53
45510. 1
327. 37
0. 87
3.57
57.01
15. 42

Ri ght OB

135. 00

Ri ght OB

135. 00

10. 42
4.42

between the current and previous cross



secti on.

CROSS SECTI ON QUTPUT

E.G Elev (ft)
Vel Head (ft)
WS. Elev (ft)
Crit WS, (ft)

E.G Slope (ft/ft)
(cfs)

Q Tot al

Top Wdth (ft)

Vel Tot al
Max Ch
Conv. Tot al
Length Wd.
Mn Ch H
Al pha

(ft/s)
Dpth (ft)

(cfs)
(ft)

(ft)

Frctn Loss (ft)
C & E Loss (ft)

Warni ng: Divided flow conputed for th

CROSS SECTI ON QUTPUT

E.G Elev (ft)
Vel Head (ft)
WS. Elev (ft)
Crit WS, (ft)

E.G Slope (ft/ft)
(cfs)

Q Tot al

Top Wdth (ft)

Vel Tot al
Max Ch
Conv. Tot al
Length Wd.
Mn Ch H
Al pha

(ft/s)
Dpth (ft)

(cfs)
(ft)

(ft)

Frctn Loss (ft)
C & E Loss (ft)

Profil e #50-yr

309. 85
0. 47
309. 38
307. 24
0. 003369
18000. 00
756. 55
5.36
8.38
310129.1
217.08
301. 00
1.05

0. 89
0.01

Profile #100-yr

311. 83
0.62
311. 20
308. 54
0. 003236
30000. 00
957. 55
6. 16

10. 20
527371. 4
218. 30
301. 00
1. 06
0.81
0.01

This may indicate the need for additiona

El enent

W. n-Val.

Reach Len. (ft)
Fl ow Area (sq ft)
Area (sq ft)

Fl ow (cfs)

Top Wdth (ft)
Avg. Vel. (ft/s)
Hydr. Depth (ft)
Conv. (cfs)

Wetted Per. (ft)

Shear (Ib/sq ft)
Stream Power (lb/ft s)
Cum Vol urme (acre-ft)
Cum SA (acres)

S Cross-section

El enent

W. n-Val.

Reach Len. (ft)
Fl ow Area (sq ft)
Area (sq ft)

Fl ow (cfs)

Top Wdth (ft)
Avg. Vel . (ft/s)
Hydr. Depth (ft)
Conv. (cfs)

Wetted Per. (ft)

Shear (Ib/sq ft)
Stream Power (lb/ft s)
Cum Vol urme (acre-ft)
Cum SA (acres)

Cross sections.

Left OB
0. 040
227.00
1255. 27
1255. 27
5573. 93
421. 98
4. 44
2.97
96035. 4
424.79
0. 62
2.76
30. 41
13.32

Left OB
0. 040
227.00
2096. 54
2096. 54
11388. 59
505. 03
5.43
4.15
200200. 6
508. 78
0.83
4.52

66. 09
25.38

Channel
0. 050
215.00
2090. 15
2090. 15
12382. 81
326. 90
5.92

6. 39
213348. 3
328. 36
1.34
7.93
114. 35
17. 07

Channel
0. 050
215. 00
2687.58
2687.58
18452. 95
326. 90
6. 87
8.22
324385. 2
328. 36
1. 65

11. 35
144. 49
17. 35

Ri ght OB
0. 035
135. 00
13.06
13. 06
43. 26
7.67
3.31
1.70
745. 4
8. 38
0. 33
1.09
28. 44
7.07

Ri ght OB
0. 035
135. 00
85.31
85.31
158. 46
125. 62
1.86
0. 68
2785.6
126. 47
0.14
0.25
45.72
12.15



Warni ng: Divided flow conmputed for this cross-section

CROSS SECTI ON

RI VER: San Luis Rey
REACH: Reach 1
| NPUT
Descri ption: 20.996
Station El evation Data
Sta El ev Sta
0 335 8.48999
84. 07983 325100. 1099
153. 6799 318165. 3298
263. 46 314 292.2
466. 4899 309474. 1499
512. 1599 307 514.09
673. 4399 307673. 4899
757. 6599 303773. 9099
813. 7799 302 822.97
843. 3199 308 852.59
865. 0399 313873. 6299
878. 4999 306900. 2999
1028. 05 304 1045. 36
1190. 37 300 1204.54
1238.71 304 1244.22
1475. 72 312 1554. 22
2122. 44 316 2164. 42
2234. 4 321 2257.29
2334.75 331 2346.51
Manni ng' s n Val ues
Sta n Val Sta
0 .04 822.97

Bank Sta: Left
822.97 1231.57

Ri ght

RS: 20.996

nume 93

El ev Sta
33416. 53979
323108. 8298
317175. 4299
313318. 9399
308488. 7599
308 564. 2
307720. 5599
302788. 3599
303 825.2
309857. 2899
312874. 2599

CROSS SECTION QUTPUT  Profile #2-yr

El ev Sta
33324. 68994
322122. 6899
317185. 1599
312344. 6799
307494. 9099
308579. 6899
306732. 3899
302797. 2699
304827. 4199
311859. 6699
311874. 8099

304 932.84 305934. 0599
303 1064.5 302 1071. 34
300 1231. 57 301 1234. 37
308 1245. 45 309 1246. 67
313 1733. 83 313 1971. 22
317 2184. 33 318 2212.71
324 2272.52 326 2287.6
332 2351.41 333

nume 3

n Val Sta n Val
.05 1231.57 . 035

Lengt hs: Left Channel Ri ght

108 115 95

El ev Sta
33240. 31982
321143. 5598
317222. 5398
311379. 9899
306510. 2299
308597. 7899
305 736.21
302 797.33
305831. 6899
312862. 0199
310 875.47
305 1022.08
301 1114.79
302 1236.79
310 1347.52
314 2066.7
319 2223.54
328 2295.54

Coeff Contr.
.1

El ev
330
319
316
310
306
308
304
302
306
313
309
305
300
303
311
315
320
329

Expan

.3



E.G Elev (ft) 302. 09 El enent Left OB Channel Ri ght OB
Vel Head (ft) 0.12 W. n-Val. 0. 050 0. 035
WS. Elev (ft) 301. 97 Reach Len. (ft) 108. 00 115. 00 95. 00
Crit WS, (ft) Fl ow Area (sq ft) 283. 17 1.31
E.G Slope (ft/ft) 0. 004443 Area (sq ft) 283. 17 1.31
Q Total (cfs) 800. 00 Fl ow (cfs) 797. 81 2.19
Top Wdth (ft) 169. 55 Top Wdth (ft) 166. 85 2.71
Vel Total (ft/s) 2.81 Avg. Vel . (ft/s) 2.82 1.68
Max Chl Dpth (ft) 1.97 Hydr. Depth (ft) 1.70 0. 48
Conv. Total (cfs) 12002.0 Conv. (cfs) 11969. 1 32.9
Length Wd. (ft) 114. 97 Wetted Per. (ft) 166. 95 2.88
Mn Ch E (ft) 300. 00 Shear (Ib/sq ft) 0. 47 0.13
Al pha 1. 00 Stream Power (lb/ft s) 1.33 0.21
Frctn Loss (ft) 0.28 Cum Vol urme (acre-ft) 0.27 27.68 2.22
C & E Loss (ft) 0.02 Cum SA (acres) 0.76 12.15 3.18

War ni ng: The conveyance ratio (upstream conveyance divi ded by downstream conveyance) is |less than
0.7 or greater than 1.4. This may indicate the need for additional cross sections.

CROSS SECTI ON QUTPUT

E.G Elev (ft) 303. 39 El enent Left OB Channel Ri ght OB
Vel Head (ft) 0.20 W. n-Val. 0. 040 0. 050 0. 035
WS. Elev (ft) 303.19 Reach Len. (ft) 108. 00 115. 00 95. 00
Crit WS, (ft) Fl ow Area (sq ft) 65. 53 501. 41 6. 45
E.G Slope (ft/ft) 0. 004144 Area (sq ft) 65. 53 501. 41 6. 45
Q Total (cfs) 2000. 00 Fl ow (cfs) 150. 65 1830. 87 18. 47
Top Wdth (ft) 264. 98 Top Wdth (ft) 69. 43 189. 96 5.59
Vel Total (ft/s) 3.49 Avg. Vel. (ft/s) 2. 30 3.65 2.86
Max Chl Dpth (ft) 3.19 Hydr. Depth (ft) 0.94 2.64 1.15
Conv. Total (cfs) 31070.0 Conv. (cfs) 2340. 4 28442. 6 287.0
Length Wd. (ft) 114. 62 Wetted Per. (ft) 69. 52 190. 14 6.01
Mn Ch El (ft) 300. 00 Shear (Ib/sqg ft) 0.24 0. 68 0.28
Al pha 1.04 Stream Power (Ib/ft s) 0. 56 2.49 0. 80
Frctn Loss (ft) 0. 40 Cum Vol urme (acre-ft) 1.29 39.54 5.90
C & E Loss (ft) 0.01 Cum SA (acres) 1.22 13. 44 4.11

Warni ng: Divided flow

Profile #5-yr

computed for this cross-section



CROSS SECTI ON QUTPUT

E.G Elev (ft)
Vel Head (ft)
WS. Elev (ft)
Crit WS, (ft)
E.G Slope (ft/ft)
Q Total (cfs)

Top Wdth (ft)
Vel Total (ft/s)
Max Chl Dpth (ft)
Conv. Total (cfs)
Length Wd. (ft)
Mn Ch E (ft)

Al pha

Frctn Loss (ft)
C & E Loss (ft)

Warni ng: Divided flow conputed for th

CROSS SECTI ON QUTPUT

E.G Elev (ft)

Vel Head (ft)

WS. Elev (ft)
Crit WS, (ft)
E.G Slope (ft/ft)
Q Total (cfs)

Top Wdth (ft)

Vel Total (ft/s)

Max Chl Dpth (ft)
Conv. Total (cfs)
Length Wd. (ft)

Mn Ch El (ft)

Al pha

Frctn Loss (ft)
C & E Loss (ft)

Profile #10-yr

304. 66
0. 30
304. 36

0. 004736
4000. 00
319. 89
4. 39

4. 36
58123. 4
114. 15
300. 00
1.01
0.49
0.01

Profil e #50-yr

308. 94
0.61
308. 33

0. 005080
18000. 00
743. 27
6. 08
8.33
252555. 4
113. 50
300. 00
1. 07
0.51
0.02

El enent

W. n-Val.

Reach Len. (ft)
Flow Area (sq ft)
Area (sq ft)

Fl ow (cfs)

Top Wdth (ft)
Avg. Vel. (ft/s)
Hydr. Depth (ft)
Conv. (cfs)

Wetted Per. (ft)

Shear (Ib/sq ft)
Stream Power (lb/ft s)
Cum Vol urme (acre-ft)
Cum SA (acres)

S Cross-section

El enent

W. n-Val.

Reach Len. (ft)
Flow Area (sq ft)
Area (sq ft)

Fl ow (cfs)

Top Wdth (ft)
Avg. Vel . (ft/s)
Hydr. Depth (ft)
Conv. (cfs)

Wetted Per. (ft)

Shear (Ib/sq ft)
Stream Power (lb/ft s)
Cum Vol unme (acre-ft)
Cum SA (acres)

Left OB
0. 040
108. 00
159. 77
159. 77
606. 61
88.12
3.80
1.81
8814.5
88. 27
0.54
2.03
3.25
2.94

Left OB
0. 040
108. 00
794. 25
794. 25
3615. 69
351. 36
4.55
2.26
50731.2
352.28
0.71
3.25
25. 07
11. 30

Channel
0. 050
115. 00
737. 82
737.82
3334. 20
224. 14
4.52
3.29
48448. 8
224. 64
0.97

4, 39
53. 15
14. 06

Channel
0. 050
115. 00
2109. 37
2109. 37
13984. 99
378. 85
6. 63
5.57
196221. 4
380. 89
1.76

11. 64
103. 98
15. 33

Ri ght OB
0. 035
95. 00
14.22
14.22
59. 19

7.63
4.16
1.86
860. 1
8. 36
0.50
2.09
10. 40
4. 41

Ri ght OB
0. 035
95. 00
55.43
55.43

399. 32
13.06
7.20
4.25
5602.9
15.09
1.16
8. 39
28. 33
7.04



Warni ng: Divided flow conputed for this cross-section

CROSS SECTI ON QUTPUT  Profil e #100
E.G Elev (ft) 311.01
Vel Head (ft) 0.73
WS. Elev (ft) 310. 28
Crit WS, (ft)

E.G Slope (ft/ft) 0. 004313
Q Total (cfs) 30000. 00
Top Wdth (ft) 886. 06
Vel Total (ft/s) 6. 66
Max Chl Dpth (ft) 10. 28
Conv. Total (cfs) 456808. 4
Length Wd. (ft) 113.11
Mn Ch E (ft) 300. 00
Al pha 1.05
Frctn Loss (ft) 0. 47
C & E Loss (ft) 0. 00

-yr

El enent

W. n-Val.

Reach Len. (ft)
Flow Area (sq ft)
Area (sq ft)

Fl ow (cfs)

Top Wdth (ft)
Avg. Vel. (ft/s)
Hydr. Depth (ft)
Conv. (cfs)

Vétted Per. (ft)

Shear (Ib/sq ft)
Stream Power (Ib/ft s)
Cum Vol unme (acre-ft)
Cum SA (acres)

Warni ng: Divided flow conputed for this cross-section

CROSS SECTI ON

RI VER: San Luis Rey
REACH Reach 1 RS: 20.96
I NPUT
Descri ption: 20.96
Station El evation Data nunE 73
Sta El ev St a El ev St a El ev St a
0 3187. 560059 31715. 23999 31633. 15002
69. 19006 312122. 7301 311 173.36 310 219.89
374. 9301 308377. 2001 307 379.64 306 394.42
399. 8101 308 431.92 308 452.42 307 474. 6
483. 73 305 487.27 306 490.92 307 517.79
554. 4 307561. 1301 306 586.39 306590. 1201
622. 9501 304626. 8801 303 641.92 303 654.83
716. 91 302 718.86 303 726.72 308728. 5701

Left OB
0. 040
108. 00
1556. 94
1556. 94
8638. 86
452. 95
5.55
3.44
131543.5
453. 92
0.92
5.12
56. 58
22.88

El ev St a
314 46. 7301
309 358.92
306397. 2401
306 478.72
308 524.09
306 616. 47
303 690.97
309730. 1801

Channel
0. 050
115. 00
2861. 90
2861. 90
20989. 76
389. 55
7.33
7.35
319610.0
392. 87
1.96

14. 39
130. 79
15. 58

El ev
313
309
307
302
308
305
302
310

Ri ght OB
0. 035
95. 00
87. 20
87. 20

371. 38
43. 57

5655. 0
46. 20
0.51
2.16
45. 45
11. 88



CROSS SECTION QUTPUT  Profile #5-yr

E.G Elev (ft) 302.98
Vel Head (ft) 0.15
WS. Elev (ft) 302. 83
Crit WS, (ft)

E.G Slope (ft/ft) 0. 002931

731. 39 311733. 4501 312 733.46 312 734.89
736.71 310 737.6 309738. 5001 308 739.27
742.11 305743. 9501 304800. 7401 304883. 4601
914.53 302 923.54 301941. 0701 300949. 5901
1085. 68 300 1091.75 301 1094. 43 302 1097.03
1099. 52 305 1100. 92 306 1102.18 307 1103. 39
1136. 06 310 1236.5 311 1358.92 312
Manni ng' s n Val ues nun¥ 3
Sta n Val Sta n Val Sta n Val
0 .04 690. 97 .05 1099. 52 . 035
Bank Sta: Left Ri ght Lengt hs: Left Channel Ri ght
690. 97 1099. 52 140 140 235
CROSS SECTI ON QUTPUT  Profile #2-yr
E.G Elev (ft) 301. 80 El enent
Vel Head (ft) 0. 06 W. n-Val.
WS. Eev (ft) 301.73 Reach Len. (ft)
Crit WS, (ft) Fl ow Area (sq ft)
E.G Slope (ft/ft) 0. 001502 Area (sq ft)
Q Total (cfs) 800. 00 Fl ow (cfs)
Top Wdth (ft) 176. 79 Top Wdth (ft)
Vel Total (ft/s) 1.99 Avg. Vel . (ft/s)
Max Chl Dpth (ft) 2.73 Hydr. Depth (ft)
Conv. Total (cfs) 20640. 8 Conv. (cfs)
Length Wd. (ft) 140. 26 Wetted Per. (ft)
Mn Ch El (ft) 299. 00 Shear (I b/sq ft)
Al pha 1.00 Stream Power (lb/ft s)
Frctn Loss (ft) 0.28 Cum Vol urme (acre-ft)
C & E Loss (ft) 0. 00 Cum SA (acres)

El enent

W. n-Val.

Reach Len. (ft)
Fl ow Area (sq ft)
Area (sq ft)

312
307
304
299
303
308

Coef

735. 61
740. 34
892. 86
1043. 15
1098. 29
1104. 64

f Contr.
.1

Left OB

140. 00

Left OB
0. 040

140. 00
13. 22
13.22

311
306
303
299
304
309

Expan.

Channel
0. 050
140. 00
402. 12
402. 12
800. 00
176. 79
1.99
2.27
20640. 8
177. 14
0.21
0.42
26. 78
11.70

Channel

0. 050
140. 00
628. 31
628. 31

Ri ght OB

235. 00

Ri ght OB

235. 00



Q Total (cfs) 2000.00  Flow (cfs) 14.59  1985.41

Top Wdth (ft) 259. 52 Top Wdth (ft) 32.05 227. 47
Vel Total (ft/s) 3.12 Avg. Vel . (ft/s) 1.10 3.16
Max Chl Dpth (ft) 3.83 Hydr. Depth (ft) 0.41 2.76
Conv. Total (cfs) 36943. 4 Conv. (cfs) 269. 4 36673.9
Length Wd. (ft) 141. 52 Wetted Per. (ft) 32.62 228. 26
Mn Ch E (ft) 299. 00 Shear (Ib/sq ft) 0. 07 0.50
Al pha 1.02 Stream Power (lb/ft s) 0.08 1.59
Frctn Loss (ft) 0.43 Cum Vol urme (acre-ft) 1.19 38.05 5. 89
C & E Loss (ft) 0.01 Cum SA (acres) 1.09 12. 89 4.11

Warni ng: Divided flow conputed for this cross-section

CROSS SECTI ON QUTPUT  Profile #10-yr

E.G Elev (ft) 304. 17 El enent Left OB Channel Ri ght OB
Vel Head (ft) 0.28 W. n-Val. 0. 040 0. 050

WS. Elev (ft) 303. 89 Reach Len. (ft) 140. 00 140. 00 235. 00
Crit WS, (ft) Fl ow Area (sq ft) 81.16 878.78

E.G Slope (ft/ft) 0. 003843 Area (sq ft) 81. 16 878.78

Q Total (cfs) 4000. 00 Fl ow (cfs) 199.71 3800. 29

Top Wdth (ft) 315.55 Top Wdth (ft) 72. 66 242. 89

Vel Total (ft/s) 4. 17 Avg. Vel . (ft/s) 2.46 4.32

Max Chl Dpth (ft) 4.89 Hydr. Depth (ft) 1.12 3.62

Conv. Total (cfs) 64520.7 Conv. (cfs) 3221.3 61299. 4

Length Wd. (ft) 142. 42 Wetted Per. (ft) 74. 07 244. 37

Mn Ch E (ft) 299. 00 Shear (Ib/sq ft) 0. 26 0. 86

Al pha 1.04 Stream Power (lb/ft s) 0. 65 3.73

Frctn Loss (ft) 0. 47 Cum Vol urme (acre-ft) 2.95 51.01 10. 38
C & E Loss (ft) 0.03 Cum SA (acres) 2.75 13. 44 4.40

Warni ng: Divided flow conputed for this cross-section

CROSS SECTI ON QUTPUT  Profil e #50-yr

E.G Elev (ft) 308. 42 El enent Left OB Channel Ri ght OB
Vel Head (ft) 0. 56 W. n-Val. 0. 040 0. 050 0. 035
WS. Elev (ft) 307. 86 Reach Len. (ft) 140. 00 140. 00 235. 00

ait WS. (ft) Flow Area (sq ft) 639.50  2415.19 5. 46



E.G Slope (ft/ft)
Q Total (cfs)
Top Wdth (ft)
Vel Total (ft/s)
Max Chl Dpth (ft)
Conv. Total (cfs)
Length Wd. (ft)
Mn Ch El (ft)

Al pha

Frctn Loss (ft)
C & E Loss (ft)

Warni ng: Divided fl ow conmputed for thi

CROSS SECTION QUTPUT  Profile #100-yr

E.G Elev (ft)
Vel Head (ft)
WS. Elev (ft)
Crit WS. (ft)
E.G Slope (ft/ft)
Q Total (cfs)
Top Wdth (ft)
Vel Total (ft/s)
Max Chl Dpth (ft)
Conv. Total (cfs)
Length Wd. (ft)
Mn Ch El (ft)

Al pha

Frctn Loss (ft)
C & E Loss (ft)

0. 004027
18000. 00
666. 02
5.88

8. 86
283643. 9
143. 31
299. 00
1.04

0. 47
0.03

310. 54
0.73
309. 80

0. 003967
30000. 00
940. 42
6. 50

10. 80
476311. 2
143. 39
299. 00
1.12

0. 45

0. 07

Area (sq ft)

Fl ow (cfs)

Top Wdth (ft)

Avg. Vel. (ft/s)
Hydr. Depth (ft)
Conv. (cfs)

Wetted Per. (ft)
Shear (Ib/sq ft)
Stream Power (Ib/ft s)
Cum Vol une (acre-ft)
Cum SA (acres)

S Cross-section.

El ement

W. n-Val.

Reach Len. (ft)

Fl ow Area (sq ft)
Area (sq ft)

Fl ow (cfs)

Top Wdth (ft)

Avg. Vel. (ft/s)
Hydr. Depth (ft)
Conv. (cfs)

Wetted Per. (ft)
Shear (Ib/sq ft)
Stream Power (Ib/ft s)
Cum Vol unme (acre-ft)
Cum SA (acres)

Warning: Divided flow conmputed for this cross-section.

CROSS SECTI ON

RI VER: San Luis Rey
REACH: Reach 1

RS: 20.943

639. 50
2900. 74
265. 89
4.54
2.41
45709. 9
269.71
0. 60
2.70
23.29
10. 53

Left OB
0. 040
140. 00
1396. 13
1396. 13
6372. 18
508. 50
4.56
2.75
101171. 4
512. 42
0. 67
3.08
52.91
21. 69

2415. 19
15082. 96
396. 44
6. 25

6. 09
237677. 2
400. 81
1.51

9. 46
98.01
14. 30

Channel

0. 050
140. 00
3191. 89
3191. 89
23571.73
401. 53
7.38
7.95
374249. 3
407. 30
1.94

14. 33
122. 80
14. 53

5.46
16. 30
3.70
2.99
1.48
256. 8
4. 68
0.29
0. 88
28. 27
7.02

Ri ght OB

0. 035
235. 00
24.77
24. 77
56. 09
30. 39
2.26
0.82
890. 6
31.78
0.19
0.44
45. 33
11. 80



I NPUT

Description: Beg. Prop. Gd
Station Elevation Data
Sta El ev Sta
0 31030. 09998
183. 2999 308 432.1
518. 2 307 535.2
570 306 580.5
594.6 308 603. 8
667.5 306 675.7
729.9 303 770.3
869. 4 302 875.1
1004. 6 300 1011.9
1122. 71 302 1153. 37
1312.6 310 1393.7
Manni ng' s n Val ues
Sta n Val Sta
0 .04 875.1
Bank Sta: Left Ri ght

875.1 1122. 71

CROSS SECTION QUTPUT Profile #2-yr

E.G Elev (ft)
Vel Head (ft)
WS. Elev (ft)
Crit WS, (ft)
E.G Slope (ft/ft)
Q Total (cfs)

Top Wdth (ft)
Vel Total (ft/s)
Max Chl Dpth (ft)
Conv. Total (cfs)
Length Wd. (ft)
Mn Ch El (ft)

Al pha

Frctn Loss (ft)
C & E Loss (ft)

El ev

306
306
309
305
305
301
300
299
309

1
1

Sta
307.598. 79993

460.
560.
591.
642.
694.
854.
985.
119.
210.

CONNOONWN OO

Coeff Contr.

nunme 53
El ev Sta El ev Sta
30968. 29993 30881. 09998
307 436.1 306 458.3
307 539.6 307 546.7
306 583.6 307 588.7
307 610. 3 306 617.6

306.8 681.3 306 687.4
302 793.1 301 838
302 953.5 301 964
300 1031.3 299 1113.8

300.92 1157. 82 301 1181. 87
311 1430.6 311.9

nuneE 3

n Val Sta n Val
. 05 1181. 87 . 035

Lengt hs: Left Channel Ri ght

50 50 50

301.51 El enent
0. 07 W. n-Val.

301. 44 Reach Len. (ft)

Fl ow Area (sq ft)
0. 002839 Area (sq ft)

800. 00 Fl ow (cfs)

300. 93 Top Wdth (ft)
2.12 Avg. Vel . (ft/s)
2.44 Hydr. Depth (ft)

15013. 3 Conv. (cfs)
50. 00 Wetted Per. (ft)

299. 00 Shear (Ib/sq ft)
1.08 Stream Power (Ib/ft s)
0.13 Cum Vol urme (acre-ft)
0. 00 Cum SA (acres)

.1

Left OB

0.

50.
30.
30.
32.
78.
1

0

040
00
51
51
29
03
06
39

606. 0

78
0
0
0
0

. 06
.07
.07
.23
. 64

El ev
308
307
306
309
305
304
301

299.8
300
309

Expan
.3

Channel
0. 050
50. 00

341. 07

341. 07

763. 29

202. 46

2.24
1.68
14324. 3
203.01
0.30

0. 67
25. 58
11. 09

Ri ght OB
0. 050
.00
6. 20
6. 20
4.42
.43
0.71

82.9
20.51
0.05
0.04
2.21
3.12



Warni ng: Divided flow conmputed for this cross-section

CROSS SECTION QUTPUT  Profile #5-yr

E.G Elev (ft) 302. 54 El enent Left OB Channel Ri ght OB
Vel Head (ft) 0.12 W. n-Val. 0. 040 0. 050 0. 050
WS. Elev (ft) 302. 42 Reach Len. (ft) 50. 00 50. 00 50. 00
Crit WS, (ft) Fl ow Area (sq ft) 127.72 571. 30 38.88
E.G Slope (ft/ft) 0. 003151 Area (sq ft) 127.72 571. 30 38.88
Q Total (cfs) 2000. 00 Fl ow (cfs) 274.99 1660. 96 64. 05
Top Wdth (ft) 408. 67 Top Wdth (ft) 121. 68 247.61 39. 37
Vel Total (ft/s) 2.71 Avg. Vel . (ft/s) 2.15 2.91 1. 65
Max Chl Dpth (ft) 3.42 Hydr. Depth (ft) 1.05 2.31 0.99
Conv. Total (cfs) 35628. 7 Conv. (cfs) 4898. 8 29589.0 1140.9
Length Wd. (ft) 50. 00 Wetted Per. (ft) 121. 74 248. 31 39.62
Mn Ch E (ft) 299. 00 Shear (Ib/sq ft) 0.21 0.45 0.19
Al pha 1. 05 Stream Power (lb/ft s) 0. 44 1.32 0. 32
Frctn Loss (ft) 0.14 Cum Vol urme (acre-ft) 0.96 36.12 5.78
C & E Loss (ft) 0. 00 Cum SA (acres) 0.84 12.13 4.00

CROSS SECTI ON QUTPUT  Profile #10-yr

E.G Elev (ft) 303. 66 El ement Left OB Channel Ri ght OB
Vel Head (ft) 0.18 W. n-Val. 0. 040 0. 050 0. 050
WS. Elev (ft) 303. 48 Reach Len. (ft) 50. 00 50. 00 50. 00
Crit WS, (ft) Flow Area (sq ft) 279.70 835. 03 82.52
E.G Slope (ft/ft) 0. 002890 Area (sq ft) 279.70 835. 03 82.52
Q Total (cfs) 4000. 00 Fl ow (cfs) 802. 13 2994. 28 203. 59
Top Wdth (ft) 452. 63 Top Wdth (ft) 162. 44 247.61 42.57
Vel Total (ft/s) 3.34 Avg. Vel. (ft/s) 2.87 3.59 2.47
Max Chl Dpth (ft) 4.48 Hydr. Depth (ft) 1.72 3.37 1.94
Conv. Total (cfs) 74409. 2 Conv. (cfs) 14921. 4 55700. 5 3787.3
Length Wd. (ft) 50. 00 Wetted Per. (ft) 162. 52 248. 31 43.00
Mn Ch El (ft) 299. 00 Shear (Ib/sqg ft) 0.31 0.61 0.35
Al pha 1.04 Stream Power (Ib/ft s) 0. 89 2.18 0.85
Frctn Loss (ft) 0.13 Cum Vol urme (acre-ft) 2.37 48. 26 10. 16

C & E Loss (ft) 0. 00 Cum SA (acres) 2.37 12. 65 4.28



CROSS SECTI ON QUTPUT

E.G Elev (ft)
Vel Head (ft)
WS. Elev (ft)
Crit WS, (ft)
E.G Slope (ft/ft)
Q Total (cfs)

Top Wdth (ft)
Vel Total (ft/s)
Max Chl Dpth (ft)
Conv. Total (cfs)
Length Wd. (ft)
Mn Ch E (ft)

Al pha

Frctn Loss (ft)
C & E Loss (ft)

Warni ng: Divided flow conputed for th

CROSS SECTI ON QUTPUT

E.G Elev (ft)
Vel Head (ft)
WS. Elev (ft)
Crit WS, (ft)
E.G Slope (ft/ft)
Q Total (cfs)

Top Wdth (ft)
Vel Total (ft/s)
Max Chl Dpth (ft)
Conv. Total (cfs)
Length Wd. (ft)
Mn Ch El (ft)

Al pha

Frctn Loss (ft)
C & E Loss (ft)

Profil e #50-yr

307.92
0. 44
307. 47

0. 002678
18000. 00
848. 40
5.23

8. 47
347803. 7
50. 00
299. 00
1. 04
0.13
0.01

Profile #100-yr

310. 02
0. 50
309. 52

0. 002526
30000. 00
1249. 72
5.27

10. 52
596867. 2
50. 00
299. 00
1.15
0.13

0. 00

El enent

W. n-Val.

Reach Len. (ft)
Fl ow Area (sq ft)
Area (sq ft)

Fl ow (cfs)

Top Wdth (ft)
Avg. Vel . (ft/s)
Hydr. Depth (ft)
Conv. (cfs)

Wetted Per. (ft)

Shear (Ib/sq ft)
Stream Power (lb/ft s)
Cum Vol urme (acre-ft)
Cum SA (acres)

S Cross-section

El enent

W. n-Val.

Reach Len. (ft)
Fl ow Area (sq ft)
Area (sq ft)

Fl ow (cfs)

Top Wdth (ft)
Avg. Vel . (ft/s)
Hydr. Depth (ft)
Conv. (cfs)

Wetted Per. (ft)

Shear (Ib/sq ft)
Stream Power (lb/ft s)
Cum Vol unme (acre-ft)
Cum SA (acres)

Left OB

0. 040
50. 00
1340. 74
1340. 74
6169. 97
546. 22
4. 60
2.45
119218. 8
547. 39
0.41
1.88
20.11
9.23

Left OB

0. 040
50. 00
2938. 65
2938. 65
12424. 49
860. 75
4.23
3.41
247192. 4
862. 42
0. 54
2.27

45. 95
19. 49

Channel
0. 050
50. 00

1823. 16
1823. 16
10592. 67
247.61
5.81
7.36
204676. 1
248. 31
1.23
7.13

91. 20
13. 27

Channel
0. 050
50. 00

2330. 66
2330. 66
15490. 56
247.61
6. 65
9.41
308193. 6
248. 31
1.48
9.84

113.93
13. 49

Ri ght OB
0. 050
50. 00

276. 36
276. 36

1237. 36

54. 57
4.48
5. 06

23908.9

55. 64
0.83
3.72

27.51
6. 86

Ri ght OB
0. 050
50. 00

423.19
423.19
2084. 94
141. 36
4.93
2.99
41481. 2
142. 68
0.47
2.30
44.12
11.34



CROSS SECTI ON

RI VER: San Luis Rey
REACH: Reach 1

| NPUT
Descri ption:
Station El evation Data
Sta El ev Sta
0 31023. 20007
259. 7001 308 391.9
490. 5 305 495.8
566 306 585.1
627.9 307 635.1
731 304 736.6
813.8 301 844.5
964. 6 301 989.8
1141. 89 301 1179. 39
1287. 93 309 1341.2
Manni ng' s n Val ues
Sta n Val Sta
0 .04 964.6
Bank Sta: Left Ri ght

964.6 1141. 89

CROSS SECTION QUTPUT  Profile #2-yr

E.G Elev (ft)
Vel Head (ft)
WS. Elev (ft)
Crit WS, (ft)
E.G Slope (ft/ft)

Q Tot al

(cfs)

Top Wdth (ft)

Vel Tot al
Max Ch

Conv.
Lengt h

Tot al

(ft]s)

Dpth (ft)

(cfs)

Wd. (ft)

RS: 20.936
nune 49
El ev Sta El ev Sta
30967. 80005 308 131.8
307.4 471.7 307 475
307 503.1 308 515.5
306 599.3 307 609.2
307 642. 2 306 648. 5
303 740.6 303 756.2
301 873.2 301 884.7
300 1043.5 299 1134.2
300. 8 1198. 29 301 1201. 29
310 1403.8 311 1435.9
nuneE 3
n Val Sta n Val
.05 1223. 37 . 035
Lengt hs: Left Channel Ri ght
240 240 240

301. 38 El enent
0. 07 W. n-Val.

301. 31 Reach Len. (ft)

Fl ow Area (sq ft)
0. 002418 Area (sq ft)

800. 00 Fl ow (cfs)

370.51 Top Wdth (ft)
2.04 Avg. Vel. (ft/s)
2.31 Hydr. Depth (ft)

16269. 5 Conv. (cfs)
240. 00 Wetted Per. (ft)

El ev
308
306
308
306
305
303
301
299
302

311.8

Coef

Sta
166. 3
485,
558.
623.
725.
801.

929

1139.8
1223. 37

NWOWPRr

f Contr.
.1

Left OB
0. 040
240. 00
31. 65
31.65
22.25
135. 90
0.70
0.23
452.5
135.91

El ev
308.5
305
307
306
305
302
301.4
300
308

Expan.

Channel
0. 050
240. 00
338. 26
338. 26
759. 41
177. 29
2.25
1.91
15444. 1
177. 63

Ri ght OB
0. 050

240. 00
23.04
23.04
18. 33
57. 32
0. 80
0.40
372.8
57. 37



Mn Ch E (ft)

Al pha

Frctn Loss (ft)
C & E Loss (ft)

Warni ng: Divided flow conputed for th

CROSS SECTI ON QUTPUT

E.G Elev (ft)
Vel Head (ft)
WS. Elev (ft)
Crit WS, (ft)
E.G Slope (ft/ft)
Q Total (cfs)

Top Wdth (ft)
Vel Total (ft/s)
Max Chl Dpth (ft)
Conv. Total (cfs)
Length Wd. (ft)
Mn Ch E (ft)

Al pha

Frctn Loss (ft)
C & E Loss (ft)

CROSS SECTI ON QUTPUT

E.G Elev (ft)
Vel Head (ft)
WS. Elev (ft)
Crit WS, (ft)
E.G Slope (ft/ft)
Q Total (cfs)

Top Wdth (ft)
Vel Total (ft/s)
Max Chl Dpth (ft)
Conv. Total (cfs)
Length Wd. (ft)
Mn Ch El (ft)

299. 00
1.16
0. 65
0. 00

Profile #5-yr

302. 40
0.11
302. 29

0. 002362
2000. 00
414. 07
2.55
3.29
41152.5
240. 00
299. 00
1.12
0.59
0.01

Profile #10-yr

303. 53
0.17
303. 36

0. 002369
4000. 00
471.72
3. 17

4. 36
82188.0
240. 00
299. 00

Shear (Ib/sq ft)
Stream Power (Ib/ft s)
Cum Vol unme (acre-ft)
Cum SA (acres)

S Cross-section

El enent

W. n-Val.

Reach Len. (ft)
Fl ow Area (sq ft)
Area (sq ft)

Fl ow (cfs)

Top Wdth (ft)
Avg. Vel. (ft/s)
Hydr. Depth (ft)
Conv. (cfs)

Wetted Per. (ft)

Shear (Ib/sq ft)
Stream Power (Ib/ft s)
Cum Vol urme (acre-ft)
Cum SA (acres)

El enent

W. n-Val.

Reach Len. (ft)
Fl ow Area (sq ft)
Area (sq ft)

Fl ow (cfs)

Top Wdth (ft)
Avg. Vel. (ft/s)
Hydr. Depth (ft)
Conv. (cfs)
Wetted Per. (ft)
Shear (lb/sq ft)

0. 04
0.02
0.19
0.51

Left OB
0. 040
240. 00
189. 90
189. 90
360. 17
176. 32
1.90
1.08
7411.0
176. 37
0. 16
0. 30
0.78
0. 67

Left OB
0. 040
240. 00
409. 68
409. 68
1088. 05
230. 02
2.66
1.78
22356. 1
230. 11
0. 26

0.29
0. 65
25.19
10. 87

Channel
0. 050
240. 00
512. 20
512. 20
1498. 69
177. 29
2.93
2.89
30837.3
177. 63
0.43
1.24
35. 50
11. 88

Channel
0. 050
240. 00
702. 57
702. 57
2541. 41
177. 29
3.62
3.96
52218. 3
177. 63
0.58

0. 06
0. 05
2.19
3.07

Ri ght OB
0. 050
240. 00
80. 75
80. 75
141. 14
60. 46
1.75
1.34
2904.1
60. 66
0.20
0. 34
5.72
3.94

Ri ght OB
0. 050
240. 00
147.79
147.79
370. 54
64.41
2.51
2.29
7613.6
64. 75
0.34



Al pha 1.07
Frctn Loss (ft) 0.53
C & E Loss (ft) 0.01

CROSS SECTI ON QUTPUT  Profil e #50-yr

E.G Elev (ft) 307.78
Vel Head (ft) 0.42
WS. Elev (ft) 307. 36
Crit WS, (ft)

E.G Slope (ft/ft) 0. 002520
Q Total (cfs) 18000. 00
Top Wdth (ft) 775.83
Vel Total (ft/s) 5.09
Max Chl Dpth (ft) 8. 36
Conv. Total (cfs) 358564. 1
Length Wd. (ft) 240. 00
Mn Ch El (ft) 299. 00
Al pha 1.06
Frctn Loss (ft) 0.55
C & E Loss (ft) 0. 00

Warni ng: Divided flow conputed for th

CROSS SECTION QUTPUT  Profile #100-yr

E.G Elev (ft) 309. 89
Vel Head (ft) 0. 48
WS. Elev (ft) 309. 41
Crit WS, (ft)

E.G Slope (ft/ft) 0. 002479
Q Total (cfs) 30000. 00
Top Wdth (ft) 1295. 85
Vel Total (ft/s) 5.18
Max Chl Dpth (ft) 10. 41
Conv. Total (cfs) 602489. 2
Length Wd. (ft) 240. 00
Mn Ch E (ft) 299. 00
Al pha 1.16

Stream Power (Ib/ft s)
Cum Vol ume (acre-ft)
Cum SA (acres)

El enent

W. n-Val.

Reach Len. (ft)
Fl ow Area (sq ft)
Area (sq ft)

Fl ow (cfs)

Top Wdth (ft)
Avg. Vel . (ft/s)
Hydr. Depth (ft)
Conv. (cfs)

Wetted Per. (ft)

Shear (Ib/sq ft)
Stream Power (lb/ft s)
Cum Vol urme (acre-ft)
Cum SA (acres)

S Cross-section

El enent

W. n-Val.

Reach Len. (ft)
Fl ow Area (sq ft)
Area (sq ft)

Fl ow (cfs)

Top Wdth (ft)
Avg. Vel. (ft/s)
Hydr. Depth (ft)
Conv. (cfs)

Wetted Per. (ft)

Shear (Ib/sq ft)
Stream Power (Ib/ft s)

0.70
1.97
2.14

Left OB
0. 040
240. 00
1693. 47
1693. 47
7616. 80
519. 43
4.50
3.26
151728. 4
520. 68
0.51
2.30
18. 37
8.62

Left OB
0. 040
240. 00
3355. 14
3355. 14
14370. 92
950. 84
4.28
3.53
288610. 8
952. 16
0.55
2.34

2.12 0. 85
47. 38 10. 03
12. 41 4.22

Channel Ri ght OB
0. 050 0. 050
240. 00 240. 00
1410. 97 434.52
1410. 97 434.52
8379. 99 2003. 21
177. 29 79.11
5.94 4.61
7.96 5. 49
166931. 3 39904. 4
177. 63 79.99

1.25 0. 85

7.42 3.94
89. 34 27.10
13.02 6.78

Channel Ri ght OB
0. 050 0. 050
240. 00 240. 00
1774. 46 663. 78
1774. 46 663. 78
12179. 28 3449. 80
177. 29 167.72

6. 86 5.20

10.01 3.96
244596. 2 69282. 2
177. 63 168. 69

1.55 0.61

10. 61 3.17



Frctn Loss (ft) 0.59 Cum Vol une (acre-ft) 42. 34 111. 57 43. 49
C & E Loss (ft) 0.01 Cum SA (acres) 18. 45 13.25 11. 16

CRGSS SECTI ON

RI VER: San Luis Rey

REACH. Reach 1 RS: 20.891
| NPUT
Descri ption:
Station Elevation Data nune 49
Sta El ev Sta El ev Sta El ev Sta El ev Sta El ev
0 30956. 80005 30883. 30005 308 90 308 186.1 308
296.9 307 326.5 307 389.1 307 408 307 410.5 306
420 305 426.4 305 432.5 307 453.5 307 480.7 307
484.9 306 504.1 306 520. 6 306 534.8 303 542.3 303
550 304 557.7 305 564.4 307 579 307 582 306
588 304 596.1 304 617.5 305 620.3 305 661.7 304
669.9 303 681.1 302 687.8 301 714.6 301 829.3 300
879.9 299 901.2 298 986.1 298 993.95 302 997.4 301
1070. 33 300.22 1126. 65 301 1144.65 307 1145.67 307.48 1209.3 308
1253.5 309 1274.5 310 1319.5 310 1437 310
Manni ng' s n Val ues nun¥ 3
Sta n Val Sta n Val Sta n Val
0 .04 681.1 .05 993.95 . 035
Bank Sta: Left Ri ght Lengt hs: Left Channel Ri ght Coeff Contr. Expan.
681.1 993.95 115 110 95 .1 .3
CROSS SECTI ON QUTPUT  Profile #2-yr
E.G Elev (ft) 300. 73 El ement Left OB Channel Ri ght OB
Vel Head (ft) 0. 07 W. n-Val. 0. 050 0. 035
WS. Elev (ft) 300. 66 Reach Len. (ft) 115. 00 110. 00 95. 00
Crit WS, (ft) Fl ow Area (sq ft) 363. 04 16. 22
E.G Slope (ft/ft) 0. 003035 Area (sq ft) 363. 04 16. 22
Q Total (cfs) 800. 00 Fl ow (cfs) 786.13 13.87

Top Wdth (ft) 311.32  Top Wdth (ft) 238.01 73. 32



Vel Total (ft/s) 2.11
Max Chl Dpth (ft) 2. 66
Conv. Total (cfs) 14521. 4
Length Wd. (ft) 108. 69
Mn Ch El (ft) 298. 00
Al pha 1.04
Frctn Loss (ft) 0. 20
C & E Loss (ft) 0.01

Warni ng: Divided fl ow conputed for
War ni ng: The conveyance ratio (upstream conveyance divided by downstream conveyance)
This may indicate the need for additional

0.7 or greater than 1.4.

CROSS SECTION QUTPUT  Profile #5-yr

E.G Elev (ft) 301. 80
Vel Head (ft) 0.10
WS. Elev (ft) 301.70
Crit WS, (ft)

E.G Slope (ft/ft) 0. 002595
Q Total (cfs) 2000. 00
Top Wdth (ft) 444. 09
Vel Total (ft/s) 2.47
Max Chl Dpth (ft) 3.70
Conv. Total (cfs) 39261.7
Length Wd. (ft) 107. 09
Mn Ch El (ft) 298. 00
Al pha 1.00
Frctn Loss (ft) 0.19
C & E Loss (ft) 0.01

Warni ng: Divided flow conputed for

E.G Elev (ft) 302. 99
Vel Head (ft) 0.14
WS. Elev (ft) 302. 85

ait WS. (ft)

Avg. Vel.
Hydr. Depth (ft)

Conv. (cfs)

Wetted Per. (ft)

Shear (I b/sq ft)
Stream Power (lb/ft s)
Cum Vol urmre (acre-ft)
Cum SA (acres)

(ft/s)

this cross-section.

El enent

W. n-Val.

Reach Len. (ft)

Fl ow Area (sq ft)
Area (sq ft)

Fl ow (cfs)

Top Wdth (ft)

Avg. Vel . (ft/s)
Hydr. Depth (ft)
Conv. (cfs)

Wetted Per. (ft)
Shear (Ib/sq ft)
Stream Power (lb/ft s)
Cum Vol urme (acre-ft)
Cum SA (acres)

this cross-section.

CROSS SECTI ON QUTPUT  Profile #10-yr

El enent

W. n-Val.

Reach Len. (ft)
Fl ow Area (sq ft)

2.17

1.53

14269. 5

238. 68

0.29

0.62

0.10 23. 26
0.14 9.73

Left OB Channel
0. 050
110. 00
666. 60
666. 60
1676. 63
310. 29
2.52
2.15
32913. 7
311. 27
0.35

0. 87
32.25
10. 54

115. 00

Left OB
0. 040

115. 00
4. 04

Channel

0. 050
110. 00
1024. 41

0. 86
0.22
251.9
73.32
0.04
0.04
2.08
2.71

is | ess than

Cross sections.

Ri ght OB
0. 035
95. 00

143. 12
143. 12
323.37
133. 80
2.26
1.07
6348.0
134.02
0. 17
0. 39
5.10
3.41

Ri ght OB
0. 035
95. 00

299. 28



E.G Slope (ft/ft) 0. 002053
Q Total (cfs) 4000. 00
Top Wdth (ft) 460. 62
Vel Total (ft/s) 3.01
Max Chl Dpth (ft) 4.85
Conv. Total (cfs) 88279. 2
Length Wd. (ft) 106. 29
Mn Ch E (ft) 298. 00
Al pha 1.01
Frctn Loss (ft) 0.18
C & E Loss (ft) 0.01

CROSS SECTI ON QUTPUT  Profil e #50-yr

E.G Elev (ft) 307. 23
Vel Head (ft) 0. 44
WS. Elev (ft) 306. 79
Crit WS. (ft)

E.G Slope (ft/ft) 0. 002082
Q Total (cfs) 18000. 00
Top Wdth (ft) 669. 89
Vel Total (ft/s) 5.07
Max Chl Dpth (ft) 8.79
Conv. Total (cfs) 394499. 5
Length Wd. (ft) 105. 85
Mn Ch El (ft) 298. 00
Al pha 1.10
Frctn Loss (ft) 0.22
C & E Loss (ft) 0.02

Warni ng: Divided fl ow conputed for thi

CROSS SECTION QUTPUT  Profile #100-yr

E.G Elev (ft) 309. 29
Vel Head (ft) 0.55
WS. Elev (ft) 308.74
Crit WS, (ft)

E.G Slope (ft/ft) 0. 002422

Area (sq ft)

Fl ow (cfs)

Top Wdth (ft)
Avg. Vel . (ft/s)
Hydr. Depth (ft)
Conv. (cfs)

Wetted Per. (ft)

Shear (Ib/sq ft)
Stream Power (lb/ft s)
Cum Vol urme (acre-ft)
Cum SA (acres)

El ement

W. n-Val.

Reach Len. (ft)
Fl ow Area (sq ft)
Area (sq ft)

Fl ow (cfs)

Top Wdth (ft)
Avg. Vel. (ft/s)
Hydr. Depth (ft)
Conv. (cfs)

Wetted Per. (ft)

Shear (I b/sq ft)
Stream Power (Ib/ft s)
Cum Vol unme (acre-ft)
Cum SA (acres)

S Cross-section

El enent

W. n-Val.

Reach Len. (ft)
Fl ow Area (sq ft)
Area (sq ft)

4. 04
3.84
9.52
0.95
0.42
84.7
9. 56
0. 05
0. 05
0.83
1.48

Left OB
0. 040
115. 00
426. 84
426. 84
1203. 39
206. 96
2.82
2.06
26374. 2
208. 84
0. 27
0.75
12.53
6. 62

Left OB

0. 040
115. 00
1389. 02
1389. 02

1024. 41
3034. 82
312. 85
2.96
3.27
66977.9
313. 92
0.42
1.24
42. 62
11. 06

Channel

0. 050
110. 00
2257.93
2257.93
11408. 25
312. 85
5.05
7.22
250030. 5
313. 92
0.93
4.72

79. 24
11. 67

Channe

0. 050
110. 00
2868. 00
2868. 00

299. 28
961. 34
138. 25
3.21
2.16
21216.6
138.70
0.28
0. 89
8. 80
3. 66

Ri ght OB
0. 035
95. 00

867. 70
867.70
5388. 37
150. 08
6.21
5.78
118094. 8
151. 17
0.75
4.63
23.51
6. 15

Ri ght OB
0. 035
95. 00

1239. 03

1239. 03



Q Total (cfs)

Top Wdth (ft)
Vel Total (ft/s)
Max Chl Dpth (ft)
Conv. Total (cfs)
Length Wd. (ft)
Mn Ch El (ft)

Al pha

Frctn Loss (ft)
C & E Loss (ft)

CROSS SECTI ON

R VER: San Luis Rey
REACH: Reach 1
| NPUT
Descri ption:
Station El evation Data
Sta El ev Sta
0 31022. 80005
131. 2001 307 136.9
472. 7001 306483. 7001
509. 3 307 522.3
577.0001 305587. 7001
637.9 307 645.6
692. 7001 304 703.6
787.1 300 840.6
1022.81 299.2 1024.68
1053. 79 300 1129.29
1213.01 306 1222.35
1366. 9 310 1398.6
Manni ng' s n Val ues
Sta n Val Sta
0 .04 736.4
Bank Sta: Left Ri ght

736.4 1030. 02

30000. 00 Fl ow (cfs) 4134. 34
1227.51 Top Wdth (ft) 666. 48
5. 46 Avg. Vel . (ft/s) 2.98
10. 74 Hydr. Depth (ft) 2.08
609647. 3 Conv. (cfs) 84016. 2
106. 58 Wetted Per. (ft) 668. 54
298. 00 Shear (I b/sq ft) 0.31
1.19 Stream Power (Ib/ft s) 0.93
0.24 Cum Vol urme (acre-ft) 29. 27
0.02 Cum SA (acres) 14. 00
RS: 20.872
nunme 60
El ev Sta El ev Sta El ev Sta
309 46 308 105.9 308 129.5
307 143 308215. 7001 308325. 2001
307 486.9 306491. 2001 305504. 5001
307538. 0001 306562. 5001 306566. 2001
304600. 0001 304 626.1 305 632.4
308649. 7001 308657. 7001 307 672.3
304 731.9 303 736.4 302 741.1
300 850.3 299903. 5001 298 1022.1
300 1030. 02 302 1038.99 302.43 1046. 19
299.13 1190. 19 300 1197.99 301 1200. 99
307 1297.4 308 1338.2 309 1352.8
310 1431.5 309 1516.8 309 1651.8
nuneE 3
n Val Sta n Val
.05 1213.01 . 035
Lengt hs: Left Channel Ri ght Coeff Contr.
105 124 162 .1

18329. 50
312. 85
6. 39
9.17
372484. 3
313. 92
1.38

8. 83

98. 78
11. 90

El ev
308
307
305
306
306
304
300
298
302
302
309
310

Expan
.3

7536. 16
248. 18
6. 08
4.99
153146. 7
249. 42
0.75
4.57

38. 25
10. 02



CROSS SECTION QUTPUT  Profile #2-yr

E.G Elev (ft) 300. 52
Vel Head (ft) 0.03
WS. Elev (ft) 300. 49
Crit WS, (ft)

E.G Slope (ft/ft) 0. 001277
Q Total (cfs) 800. 00
Top Wdth (ft) 428. 08
Vel Total (ft/s) 1. 36
Max Chl Dpth (ft) 2.49
Conv. Total (cfs) 22385.7
Length Wd. (ft) 127.79
Mn Ch El (ft) 298. 00
Al pha 1.06
Frctn Loss (ft) 0. 09
C & E Loss (ft) 0. 00

Warni ng: Divided flow conputed for

War ni ng: The conveyance ratio (upstream conveyance divided by downstream conveyance)
This may indicate the need for additiona

0.7 or greater than 1.4.

CROSS SECTION QUTPUT  Profile #5-yr

E.G Elev (ft) 301. 60
Vel Head (ft) 0. 06
WS. Elev (ft) 301.54
Crit WS, (ft)

E.G Slope (ft/ft) 0. 001275
Q Total (cfs) 2000. 00
Top Wdth (ft) 443. 01
Vel Total (ft/s) 1.91
Max Chl Dpth (ft) 3.54
Conv. Total (cfs) 56014.5
Length Wd. (ft) 130. 54
Mn Ch El (ft) 298. 00
Al pha 1.03
Frctn Loss (ft) 0.13
C & E Loss (ft) 0. 00

El enent Left OB
W. n-Val

Reach Len. (ft)
Fl ow Area (sq ft)
Area (sq ft)

Fl ow (cfs)

Top Wdth (ft)
Avg. Vel . (ft/s)
Hydr. Depth (ft)
Conv. (cfs)
Wetted Per. (ft)

Shear (Ib/sq ft)

Stream Power (Ib/ft s)

Cum Vol urme (acre-ft) 0.10
Cum SA (acres) 0.14

105. 00

this cross-section.

El ement Left OB
W. n-Val

Reach Len. (ft)
Flow Area (sq ft)
Area (sq ft)

Fl ow (cfs)

Top Wdth (ft)
Avg. Vel . (ft/s)
Hydr. Depth (ft)
Conv. (cfs)

Wetted Per. (ft)

Shear (Ib/sq ft)

Stream Power (lb/ft s)

Cum Vol urme (acre-ft) 0.
Cum SA (acres) 0.19

105. 00

Channel Ri ght OB
0. 050 0. 050
124. 00 162. 00
462. 35 127. 17
462. 35 127. 17
674.61 125. 39
286. 03 142. 05
1.46 0.99
1.62 0.90
18877.1 3508. 6
287.12 142. 16
0.13 0. 07
0.19 0. 07
22.22 1.92
9.07 2.48

is | ess than
Cross sections.

Channel Ri ght OB
0. 050 0. 050
124. 00 162. 00
766. 92 282.79
766. 92 282.79
1546. 20 453. 80
291. 32 151. 69
2.02 1.60
2.63 1.86
43304. 7 12709. 8
292. 83 152. 05
0.21 0. 15
0.42 0.24
30. 44 4.63
9.78 3.10



Warni ng: Divided flow conmputed for this cross-section

CROSS SECTI ON QUTPUT  Profile #10-yr

E.G Elev (ft) 302. 80 El enent Left OB Channel Ri ght OB
Vel Head (ft) 0.10 W. n-Val. 0. 040 0. 050 0. 050
WS. Elev (ft) 302.70 Reach Len. (ft) 105. 00 124. 00 162. 00
Crit WS, (ft) Fl ow Area (sq ft) 1.09 1105. 58 469. 43
E.G Slope (ft/ft) 0. 001416 Area (sq ft) 1.09 1105. 58 469. 43
Q Total (cfs) 4000. 00 Fl ow (cfs) 0.75 2980. 79 1018. 47
Top Wdth (ft) 469. 82 Top Wdth (ft) 3.14 293. 62 173. 07
Vel Total (ft/s) 2.54 Avg. Vel. (ft/s) 0.68 2.70 2.17
Max Chl Dpth (ft) 4.70 Hydr. Depth (ft) 0.35 3.77 2.71
Conv. Total (cfs) 106306. 8 Conv. (cfs) 19.8 79219.5 27067. 5
Length Wd. (ft) 131. 90 Wetted Per. (ft) 3.22 295. 30 173.70
Mn Ch El (ft) 298. 00 Shear (Ib/sq ft) 0.03 0. 33 0.24
Al pha 1.03 Stream Power (Ib/ft s) 0.02 0. 89 0.52
Frctn Loss (ft) 0.16 Cum Vol urme (acre-ft) 0.83 39.93 7.96
C & E Loss (ft) 0. 00 Cum SA (acres) 1.47 10. 29 3.32
CROSS SECTI ON QUTPUT  Profile #50-yr
E.G Elev (ft) 306. 99 El enent Left OB Channel Ri ght OB
Vel Head (ft) 0. 37 W. n-Val. 0. 040 0. 050 0. 050
WS. Elev (ft) 306. 63 Reach Len. (ft) 105. 00 124. 00 162. 00
Crit WS, (ft) Fl ow Area (sq ft) 419. 90 2260. 00 1174. 35
E.G Slope (ft/ft) 0. 001983 Area (sq ft) 419. 90 2260. 00 1174. 35
Q Total (cfs) 18000. 00 Fl ow (cfs) 1054. 44  11614. 14 5331. 42
Top Wdth (ft) 790. 36 Top Wdth (ft) 307. 88 293. 62 188. 87
Vel Total (ft/s) 4. 67 Avg. Vel . (ft/s) 2.51 5.14 4.54
Max Chl Dpth (ft) 8.63 Hydr. Depth (ft) 1.36 7.70 6. 22
Conv. Total (cfs) 404250. 9 Conv. (cfs) 23681.0 260834.8 119735.1
Length Wd. (ft) 133. 73 Wetted Per. (ft) 309. 11 295. 30 190. 07
Mn Ch E (ft) 298. 00 Shear (Ib/sq ft) 0.17 0.95 0.76
Al pha 1.08 Stream Power (Ib/ft s) 0.42 4.87 3. 47
Frctn Loss (ft) 0.27 Cum Vol urme (acre-ft) 11. 41 73.53 21.28

C & E Loss (ft) 0. 00 Cum SA (acres) 5.94 10.91 5.78



Warni ng: Divided flow conmputed for this cross-section

CROSS SECTI ON QUTPUT

E G
Vel
W S.

Elev (ft)

Head (ft)

Elev (ft)

Crit WS, (ft)
E.G Slope (ft/ft)

Q Tot

al (cfs)

Top Wdth (ft)

Vel T

Max Ch

Conv.
Lengt

Mn Ch H

Al pha
Frctn

otal (ft/s)

Dpth (ft)
Total (cfs)
h Wd. (ft)

(ft)
Loss (ft)

C & E Loss (ft)

CROSS SECTI ON

Profile #100-yr

RI VER: San Luis Rey
REACH: Reach 1
I NPUT
Descri pti on:
Station El evation Data
Sta El ev Sta
0 310 172. 6
529.1 305 532.3
598 304 604.5
695. 4 308 698. 6
722 303 731.9
769.5 299 784. 4
993.9 298 1001.8
1034. 4 303 1048.7
1082. 17 300 1144.4

309. 03
0. 49
308. 54

0. 002147
30000. 00
1285. 94
5.14

10. 54
647515. 3
132. 93
298. 00
1.20

0. 30
0.01

RS: 20. 849

STA 1489.1 interpol at ed

El enent

W. n-Val.

Reach Len. (ft)
Flow Area (sq ft)
Area (sq ft)

Fl ow (cfs)

Top Wdth (ft)
Avg. Vel. (ft/s)
Hydr. Depth (ft)
Conv. (cfs)

Wetted Per. (ft)

Shear (Ib/sq ft)
Stream Power (lb/ft s)
Cum Vol urme (acre-ft)
Cum SA (acres)

nume 52
B ev Sta El ev St a
308 320.7 307 504.5
306 549. 3 306 571.8
305 607.1 306 632. 4
307 701.9 306 706. 2
302 733.8 301 735.8
299 793.1 298.8 813.1
299 1005.7 300 1012.7
303 1069.2 302 1076. 06

299.61 1207.99 300 1226. 14

Left OB
0. 040
105. 00
1386. 72
1386. 72
3747. 23
702. 92
2.70
1.97
80879.7
704. 88
0. 26
0.71
25. 60
12.19

St a
507.
585.
660.
711.
739.
298 980.
301 1021.
302 1079.02
306 1229.14

El ev
306
305
307
305
300

N Wk 00 ©O0 Ul

Channel
0. 050
124. 00
2820. 97
2820. 97
17487. 16
293. 62
6. 20
9.61
377440. 1
295. 30
1.28
7.94

91. 60
11. 13

El ev
305
304
308
304
299
297
302
301

306. 56

Ri ght OB
0. 050
162. 00
1625. 13
1625. 13
8765. 61
289. 40
5.39
5.62
189195.5
290. 63
0.75
4.04
35.13
9.43



1276. 6
1405. 1

307 1323.6
309 1489.1

Manni ng' s n Val ues
Sta n Val
0 .04

St a
731.9

Bank Sta: Left Ri ght
731.9 1021.2

CROSS SECTION QUTPUT  Profile #2-yr

E.G Elev (ft)
Vel Head (ft)
WS. Elev (ft)
Crit WS, (ft)
E.G Slope (ft/ft)
Q Total (cfs)

Top Wdth (ft)
Vel Total (ft/s)
Max Chl Dpth (ft)
Conv. Total (cfs)
Length Wd. (ft)
Mn Ch E (ft)

Al pha

Frctn Loss (ft)
C & E Loss (ft)

307 1338.1 307 1346
309.5
nuneE 3
n Val Sta n Val
.05 1229.14 . 035
Lengt hs: Left Channel Ri ght
102 97 88

300. 42 El enent
0.02 W. n-Val.

300. 40 Reach Len. (ft)

Fl ow Area (sq ft)
0. 000464 Area (sq ft)

800. 00 Fl ow (cfs)

401. 82 Top Wdth (ft)
1.08 Avg. Vel . (ft/s)
3.40 Hydr. Depth (ft)

37134.3 Conv. (cfs)
96. 63 Wetted Per. (ft)

297. 00 Shear (Ib/sq ft)
1.10 Stream Power (I b/ft s)
0.03 Cum Vol urme (acre-ft)
0. 00 Cum SA (acres)

Warni ng: Divided flow conmputed for this cross-section

CROSS SECTION QUTPUT  Profile #5-yr

E.G Elev (ft)

Vel Head (ft)

WS. Elev (ft)
Crit WS, (ft)
E.G Slope (ft/ft)
Q Total (cfs)

Top Wdth (ft)

Vel Total (ft/s)

301. 47
0. 05
301. 42

0. 000792
2000. 00
417.75
1.73

El enent

W. n-Val

Reach Len. (ft)
Fl ow Area (sq ft)
Area (sq ft)

Fl ow (cfs)

Top Wdth (ft)
Avg. Vel. (ft/s)

308 1351.1 308

Coeff Contr. Expan.
.1 .3

Left OB Channel
0. 050
97. 00

663. 52
663. 52
766. 00
273.52
1.15
2.43
35556. 2
274.04
0. 07
0. 08
20. 62
8. 27

102. 00

Left OB Channel
0. 050
97. 00

946. 29
946. 29
1765. 64
283. 25

1.87

102. 00

Ri ght OB
0. 050
88. 00
75. 60
75. 60
34.00

128. 30
0. 45
0.59

1578. 2

128. 43
0.02
0.01
1.55
1.98

Ri ght OB
0. 050
88. 00

209. 18
209. 18
234. 36
134.50

1.12



Max Chl Dpth (ft) 4.42
Conv. Total (cfs) 71050.1
Length Wd. (ft) 96.01
Mn Ch E (ft) 297. 00
Al pha 1.07
Frctn Loss (ft) 0. 06
C & E Loss (ft) 0. 00

Warni ng: Divided flow conputed for th

CROSS SECTI ON QUTPUT  Profile #10-yr

E.G Eev (ft) 302. 63
Vel Head (ft) 0.10
WS. Elev (ft) 302.54
Crit WS, (ft)

E.G Slope (ft/ft) 0. 001111
Q Total (cfs) 4000. 00
Top Wdth (ft) 459. 10
Vel Total (ft/s) 2.44
Max Chl Dpth (ft) 5.54
Conv. Total (cfs) 120017. 3
Length Wd. (ft) 95.59
Mn Ch E (ft) 297.00
Al pha 1.07
Frctn Loss (ft) 0. 09
C & E Loss (ft) 0. 00

Warni ng: Divided flow conputed for th

CROSS SECTI ON QUTPUT  Profil e #50-yr

E.G Elev (ft) 306. 72
Vel Head (ft) 0. 40
WS. Elev (ft) 306. 32
Crit WS, (ft)

E.G Slope (ft/ft) 0. 002070
Q Total (cfs) 18000. 00
Top Wdth (ft) 695. 58

Hydr. Depth (ft)

Conv. (cfs)

Wetted Per. (ft)

Shear (Ib/sq ft)
Stream Power (Ib/ft s)
Cum Vol urmre (acre-ft)
Cum SA (acres)

S Cross-section

El enent

W. n-Val.

Reach Len. (ft)

Fl ow Area (sq ft)
Area (sq ft)

Fl ow (cfs)

Top Wdth (ft)

Avg. Vel. (ft/s)
Hydr. Depth (ft)
Conv. (cfs)

Wetted Per. (ft)
Shear (Ib/sq ft)
Stream Power (Ib/ft s)
Cum Vol unme (acre-ft)
Cum SA (acres)

S Cross-section

El enent

W. n-Val.

Reach Len. (ft)
Fl ow Area (sq ft)
Area (sq ft)

Fl ow (cfs)

Top Wdth (ft)

Left OB
0. 040
102. 00
215. 54
215. 54
450. 75
199. 65

3.34
62724.2
284. 08
0.16
0.31
28. 00
8. 96

Channel
0. 050
97. 00

1267.72
1267.72
3354. 60
289. 30
2.65
4,38
100652. 5
290. 31
0.30

0. 80
36. 55
9. 46

Channel
0. 050
97. 00
2361. 35
2361. 35
12912. 59

289. 30

1.56
8325. 8
134. 95

0.08

0.09

3.72

2.56

Ri ght OB
0. 050
88. 00

371.25
371.25
644. 67
164. 50
1.74
2.26
19342.9
165. 27
0.16
0. 27
6. 39
2.70

Ri ght OB
0. 050
88. 00

1117. 80

1117. 80

4636. 66

206. 63



Vel Total (ft/s)
Max Chl Dpth (ft)
Conv. Total (cfs)
Length Wd. (ft)
Mn Ch El (ft)
Al pha

Frctn Loss (ft)

C & E Loss (ft)

Warni ng: Divided fl ow conputed for thi

CROSS SECTI ON QUTPUT

4.87
9.32
395649. 3
94.91
297. 00
1.10
0.19

0. 00

Profile #100-yr

Avg. Vel. (ft/s)
Hydr. Depth (ft)
Conv. (cfs)

Wetted Per. (ft)
Shear (lb/sq ft)
Stream Power (Ib/ft s)
Cum Vol urme (acre-ft)
Cum SA (acres)

S Cross-section.

E.G Elev (ft) 308. 73 El enent
Vel Head (ft) 0.57 W. n-Val.
WS. Elev (ft) 308. 16 Reach Len. (ft)
Crit WS, (ft) Flow Area (sq ft)
E.G Slope (ft/ft) 0. 002352 Area (sq ft)
Q Total (cfs) 30000. 00 Fl ow (cfs)
Top Wdth (ft) 1201. 17 Top Wdth (ft)
Vel Total (ft/s) 5.49 Avg. Vel. (ft/s)
Max Chl Dpth (ft) 11.16 Hydr. Depth (ft)
Conv. Total (cfs) 618615. 8 Conv. (cfs)
Length Wd. (ft) 94. 84 Wetted Per. (ft)
Mn Ch E (ft) 297. 00 Shear (Ib/sq ft)
Al pha 1.21 Stream Power (Ib/ft s)
Frctn Loss (ft) 0. 20 Cum Vol unme (acre-ft)
C & E Loss (ft) 0.03 Cum SA (acres)

CROSS SECTI ON

RI VER: San Luis Rey

REACH: Reach 1 RS: 20.831

| NPUT

Descri ption:

Station Elevation Data nune 54

Sta El ev Sta El ev Sta El ev Sta

2.09
1.08
9907. 7
200. 64
0.14
0. 29
10. 64
5.33

Left OB
0. 040
102. 00
928. 29
928. 29
2302. 68
573.24
2.48
1.62
47482. 4
574.53
0.24
0.59
22.81
10. 65

El ev Sta

5. 47
8.16
283825. 4
290. 31
1.05
5.75

66. 96
10. 08

Channel

0. 050
97.00
2895. 36
2895. 36
19334. 07
289. 30
6. 68
10.01
398678. 7
290. 31
1.46
9.78

83. 46
10. 30

El ev

4.15
5.41
101916. 2
208. 01
0. 69
2.88
17.02

5. 05

Ri ght OB
0. 049
88. 00

1645. 24

1645. 24

8363. 25

338. 62
5.08
4.86

172454.7

340. 09
0.71
3.61

29.05
8. 26



CROSS SECTION QUTPUT  Profile #5-yr

0 308 239.23 306 340.4 306363. 7999 305389. 2399
409. 16 305456. 4299 304 458.84 303462. 9899 302473. 1799
478. 97 303 494.41 304498. 6799 305 502.4 306 506.21
510.1 308526. 1699 308532. 3799 307537. 7599 306 546.84
548. 16 303549. 4399 302 553.6 299 612. 7 298626. 3799
660. 8599 297674. 7999 297811. 4399 297820. 8099 298825. 1299
831. 03 300 845.64 300.86846.6599 301 850.21 300909. 3199
971. 35 300986. 5699 305 1003. 85 305 1012. 03 305 1085.73
1104.6 306 1111.97 306 1242.74 306 1247.29 307 1258. 46
1260. 28 309 1262.6 308 1265. 37 307 1268.92 306 1270. 28
1278. 67 306 1310.25 306 1340. 64 307 1356.7 308
Manni ng' s n Val ues nune 3
Sta n Val Sta n Val Sta n Val
0 . 04549. 4399 . 05986. 5699 . 035
Bank Sta: Left Ri ght Lengt hs: Left Channel Ri ght Coeff Contr.
549.4399 831.03 85 75 55 .1
CROSS SECTI ON QUTPUT  Profile #2-yr
E.G EHEev (ft) 300. 39 El ement Left OB
Vel Head (ft) 0.01 W. n-Val
WS. Elev (ft) 300. 38 Reach Len. (ft) 85. 00
Crit WS, (ft) Flow Area (sq ft)
E.G Slope (ft/ft) 0. 000241 Area (sq ft)
Q Total (cfs) 800. 00 Fl ow (cfs)
Top Wdth (ft) 409. 32 Top Wdth (ft)
Vel Total (ft/s) 0.88 Avg. Vel . (ft/s)
Max Chl Dpth (ft) 3.38 Hydr. Depth (ft)
Conv. Total (cfs) 51578. 3 Conv. (cfs)
Length Wd. (ft) 74. 45 Wetted Per. (ft)
Mn Ch El (ft) 297. 00 Shear (lb/sq ft)
Al pha 1.09 Stream Power (lb/ft s)
Frctn Loss (ft) 0.01 Cum Vol urre (acre-ft) 0.10
C & E Loss (ft) 0. 00 Cum SA (acres) 0.14

Warni ng: Divided fl ow conputed for this cross-section

305
302
307
304
297
299
299. 31
305
309
306

Expan
.3

Channel
0. 050
75. 00

816. 27

816. 27

767. 68

279. 34

0.94
2.92
49494. 7
280. 08
0.04
0.04
18. 97
7.65

Ri ght OB
0. 050
55. 00
88. 89
88. 89
32.32

129.99
0. 36
0. 68

2083.5

130. 12
0.01
0. 00
1.38
1.71



E.G Elev (ft) 301. 41
Vel Head (ft) 0.04
WS. Elev (ft) 301. 37
Crit WS, (ft)

E.G Slope (ft/ft) 0. 000500
Q Total (cfs) 2000. 00
Top Wdth (ft) 425. 19
Vel Total (ft/s) 1.51
Max Chl Dpth (ft) 4.37
Conv. Total (cfs) 89420.7
Length Wd. (ft) 73. 67
Mn Ch El (ft) 297.00
Al pha 1.09
Frctn Loss (ft) 0.03
C & E Loss (ft) 0. 00

CROSS SECTI ON QUTPUT  Profile #10-yr

E.G Elev (ft) 302.54
Vel Head (ft) 0.08
WS. Elev (ft) 302. 46
Crit WS, (ft)

E.G Slope (ft/ft) 0. 000784
Q Total (cfs) 4000. 00
Top Wdth (ft) 444,72
Vel Total (ft/s) 2.23
Max Chl Dpth (ft) 5. 46
Conv. Total (cfs) 142875. 6
Length Wd. (ft) 73.04
Mn Ch E (ft) 297. 00
Al pha 1. 07
Frctn Loss (ft) 0. 05
C & E Loss (ft) 0.01

CROSS SECTI ON QUTPUT  Profil e #50-yr

El enent

W. n-Val

Reach Len. (ft)
Flow Area (sq ft)
Area (sq ft)

Fl ow (cfs)

Top Wdth (ft)

Avg. Vel . (ft/s)
Hydr. Depth (ft)
Conv. (cfs)

Wetted Per. (ft)
Shear (I b/sq ft)
Stream Power (lb/ft s)
Cum Vol urme (acre-ft)
Cum SA (acres)

El enent

W. n-Val.

Reach Len. (ft)

Fl ow Area (sq ft)
Area (sq ft)

Fl ow (cfs)

Top Wdth (ft)

Avg. Vel . (ft/s)
Hydr. Depth (ft)
Conv. (cfs)

Wetted Per. (ft)
Shear (Ib/sq ft)
Stream Power (I b/ft s)
Cum Vol urme (acre-ft)
Cum SA (acres)

Warni ng: Divided flow conmputed for this cross-section

Left OB

85. 00

Left OB
0. 040
85. 00

5.85
5.85
3.19
15. 33
0. 55
0. 38
113.9
15.58
0.02
0.01
0. 82
1.43

Channel
0. 050
75. 00

1093. 86
1093. 86
1795. 91

280.71

1.64
3.90
80295. 7
281. 77
0.12
0.20
25.73
8.33

Channel
0. 050
75. 00

1400. 99
1400. 99
3386. 95
281.59
2.42
4.98
120978. 2
282. 86
0.24
0.59
33.58
8.83

Ri ght OB
0. 050
55. 00

227.37
227. 37
204. 09
144. 48
0.90
1.57
9125.0
144. 88
0. 05
0. 04
3.28
2.28

Ri ght OB
0. 050
55. 00

386.91
386.91
609. 86
147. 80
1.58
2.62
21783.6
148. 38
0.13
0.20
5.63
2.38



E.G Elev (ft) 306. 53 El enent Left OB Channel Ri ght OB

Vel Head (ft) 0. 39 W. n-Val. 0. 040 0. 050 0. 049
WS. Elev (ft) 306. 14 Reach Len. (ft) 85. 00 75. 00 55. 00
Crit WS, (ft) Fl ow Area (sq ft) 312. 07 2436. 87 1098. 91
E.G Slope (ft/ft) 0. 001886 Area (sq ft) 312. 07 2436. 87 1098. 91
Q Total (cfs) 18000. 00 Fl ow (cfs) 525.04  13217.78 4257.18
Top Wdth (ft) 1032. 37 Top Wdth (ft) 292. 47 281.59 458. 31
Vel Total (ft/s) 4.68 Avg. Vel . (ft/s) 1.68 5.42 3.87
Max Chl Dpth (ft) 9.14 Hydr. Depth (ft) 1. 07 8. 65 2.40
Conv. Total (cfs) 414460.5 Conv. (cfs) 12089.5 304347.1 98023. 9
Length Wd. (ft) 72.39 Wetted Per. (ft) 294. 12 282. 86 459. 35
Mn Ch El (ft) 297.00 Shear (Ib/sq ft) 0.12 1.01 0. 28
Al pha 1.15 Stream Power (Ib/ft s) 0.21 5.50 1.09
Frctn Loss (ft) 0.13 Cum Vol urme (acre-ft) 10. 02 61.61 14.78
C & E Loss (ft) 0.01 Cum SA (acres) 4.75 9.44 4.38

Warni ng: Divided flow conputed for this cross-section

CROSS SECTION QUTPUT  Profile #100-yr

E.G Elev (ft) 308. 50 El enent Left OB Channel Ri ght OB
Vel Head (ft) 0. 46 W. n-Val. 0. 040 0. 050 0. 046
WS. Elev (ft) 308. 04 Reach Len. (ft) 85. 00 75. 00 55. 00
Crit WS, (ft) Fl ow Area (sq ft) 1102. 29 2972. 42 2032. 57
E.G Slope (ft/ft) 0. 001872 Area (sq ft) 1102. 29 2972. 42 2032. 57
Q Total (cfs) 30000. 00 Fl ow (cfs) 2811.10  18336. 87 8852. 04
Top Wdth (ft) 1347. 28 Top Wdth (ft) 549. 44 281.59 516. 25
Vel Total (ft/s) 4.91 Avg. Vel. (ft/s) 2.55 6. 17 4.36
Max Chl Dpth (ft) 11.04 Hydr. Depth (ft) 2.01 10. 56 3.94
Conv. Total (cfs) 693365. 7 Conv. (cfs) 64970.6  423805.2  204589.9
Length Wd. (ft) 71. 97 Wetted Per. (ft) 551. 53 282. 86 517. 87
Mn Ch E (ft) 297.00 Shear (Ib/sq ft) 0.23 1.23 0. 46
Al pha 1.22 Stream Power (Ib/ft s) 0. 60 7.58 2.00
Frctn Loss (ft) 0.13 Cum Vol unme (acre-ft) 20. 44 76.93 25.33
C & E Loss (ft) 0. 00 Cum SA (acres) 9.34 9. 67 7.40

War ni ng: Divided fl ow conmputed for this cross-section
Warni ng: The cross-section end points had to be extended vertically for the computed water surface.



CROSS SECTI ON

RI VER: San Luis Rey

REACH. Reach 1 RS: 20.817
| NPUT
Description: 20.817
Station El evation Data nune 56
Sta El ev Sta El ev Sta El ev Sta El ev Sta El ev
0 308 246. 4 306 338.9 306 338.91 306 399.41 305
464. 99 304 469.84 303 494.04 303 503.16 304 514.02 305
521. 49 306 527.14 307 549.98 307 553.88 306 557.59 305
559. 47 304 560.99 303 562.53 302 564 301 565.52 300
567. 05 299 592.01 298 612.43 297 791.61 297 817.61 297
839. 05 297 972.58 301 975.19 302.88 983.03 300 1004. 12 299
1022. 16 300 1031.8 303 1041.52 304 1052.55 305 1184.18 306
1186. 96 307 1190.01 308 1193. 38 309 1197.8 310 1211.42 310
1218. 56 310 1234.8 310 1244.89 309 1247. 06 308 1249.41 307
1297. 83 307 1395. 84 307 1490. 24 307 1493.64 306 1497. 34 305
1500. 34 305 1502. 04 306 1503.94 307 1505.94 308 1508. 14 309
1510. 14 310
Manni ng' s n Val ues nun¥ 3
Sta n Val Sta n Val Sta n Val
0 .04 562.53 .05 975.19 .05
Bank Sta: Left Ri ght Lengths: Left Channel Ri ght Coeff Contr. Expan
562.53 975.19 225 263 330 .1 .3

CROSS SECTION QUTPUT  Profile #2-yr

E.G Elev (ft) 300. 37 El ement Left OB Channel Ri ght OB
Vel Head (ft) 0.01 W. n-Val. 0. 050 0. 050
WS. Elev (ft) 300. 36 Reach Len. (ft) 225.00 263. 00 330. 00
Crit WS, (ft) Fl ow Area (sq ft) 1057. 57 34.19
E.G Slope (ft/ft) 0. 000165 Area (sq ft) 1057. 57 34.19
Q Total (cfs) 800. 00 Fl ow (cfs) 788. 53 11. 47
Top Wdth (ft) 427. 66 Top Wdth (ft) 386. 37 41. 29
Vel Total (ft/s) 0.73 Avg. Vel . (ft/s) 0.75 0.34

Max Chl Dpth (ft) 3.36  Hydr. Depth (ft) 2.74 0.83



Conv. Total (cfs) 62339. 2
Length Wd. (ft) 264. 47
Mn Ch El (ft) 297. 00
Al pha 1.02
Frctn Loss (ft) 0.03
C & E Loss (ft) 0. 00

Warning: Divided flow conputed for thi

War ni ng: The conveyance ratio (upstream conveyance divided by downstream conveyance)
Cross sections.

0.7 or greater than 1.4. Thi

CROSS SECTION QUTPUT  Profile #5-yr

E.G Elev (ft) 301. 37
Vel Head (ft) 0. 03
WS. Elev (ft) 301. 34
Crit WS, (ft)

E.G Slope (ft/ft) 0. 000375
Q Total (cfs) 2000. 00
Top Wdth (ft) 456. 66
Vel Total (ft/s) 1.31
Max Chl Dpth (ft) 4.34
Conv. Total (cfs) 103217.1
Length Wd. (ft) 266. 37
Mn Ch E (ft) 297. 00
Al pha 1.02
Frctn Loss (ft) 0.08
C & E Loss (ft) 0. 00

Warni ng: Divided fl ow conmputed for thi

CROSS SECTI ON QUTPUT  Profile #10-yr

E.G Elev (ft) 302. 48
Vel Head (ft) 0. 06
WS. Elev (ft) 302. 42
Crit WS, (ft)

E.G Slope (ft/ft) 0. 000607
Q Total (cfs) 4000. 00

Conv. (cfs) 61445. 6
Wetted Per. (ft) 386. 87
Shear (Ib/sq ft) 0.03
Stream Power (lb/ft s) 0.02
Cum Vol une (acre-ft) 0.10 17. 36
Cum SA (acres) 0.14 7.08

S Cross-section.

s may indicate the need for additional

El enent Left OB Channel
W. n-Val. 0. 050
Reach Len. (ft) 225.00 263. 00
Fl ow Area (sq ft) 1450. 72
Area (sq ft) 1450. 72
Fl ow (cfs) 1938. 28
Top Wdth (ft) 409. 56
Avg. Vel . (ft/s) 1.34
Hydr. Depth (ft) 3.54
Conv. (cfs) 100031. 9
Wetted Per. (ft) 410. 48
Shear (Ib/sq ft) 0.08
Stream Power (lb/ft s) 0.11
Cum Vol urme (acre-ft) 0. 26 23.54
Cum SA (acres) 0.19 7.74
S Cross-section.

El enent Left OB Channel
W. n-Val. 0. 040 0. 050
Reach Len. (ft) 225.00 263. 00
Fl ow Area (sq ft) 0.14 1894. 49
Area (sq ft) 0.14 1894. 49
Fl ow (cfs) 0.04 3825. 86

893.5
41. 46
0.01
0. 00
1.30
1.61

is | ess than

Ri ght OB

0. 050
330. 00
77. 46
77. 46
61.72
47.10
0. 80
1.64
3185.2
47. 60
0. 04
0. 03
3.09
2.16

Ri ght OB
0. 050
330. 00
131.78
131.78
174.10



Top Wdth (ft) 466. 19
Vel Total (ft/s) 1.97
Max Chl Dpth (ft) 5.42
Conv. Total (cfs) 162378. 8
Length Wd. (ft) 268. 14
Mn Ch E (ft) 297.00
Al pha 1.02
Frctn Loss (ft) 0.13
C & E Loss (ft) 0. 00

Warni ng: Divided flow conputed for th

CROSS SECTI ON QUTPUT  Profil e #50-yr

E.G Elev (ft) 306. 39
Vel Head (ft) 0.35
WS. Elev (ft) 306. 03
Crit WS, (ft)

E.G Slope (ft/ft) 0. 001670
Q Total (cfs) 18000. 00
Top Wdth (ft) 918. 67
Vel Total (ft/s) 4. 37
Max Chl Dpth (ft) 9.03
Conv. Total (cfs) 440421. 1
Length Wd. (ft) 267. 26
Mn Ch E (ft) 297. 00
Al pha 1.19
Frctn Loss (ft) 0. 40
C & E Loss (ft) 0.02

Warni ng: Divided flow conputed for th

CROSS SECTION QUTPUT  Profile #100-yr

E.G Elev (ft) 308. 36
Vel Head (ft) 0. 46
WS. Elev (ft) 307.91
Crit WS, (ft)

E.G Slope (ft/ft) 0. 001806

Top Wdth (ft)
Avg. Vel. (ft/s)
Hydr. Depth (ft)
Conv. (cfs)

Wetted Per. (ft)

Shear (Ib/sq ft)
Stream Power (lb/ft s)
Cum Vol urmre (acre-ft)
Cum SA (acres)

S Cross-section

El enent

W. n-Val.

Reach Len. (ft)
Flow Area (sq ft)
Area (sq ft)

Fl ow (cfs)

Top Wdth (ft)
Avg. Vel . (ft/s)
Hydr. Depth (ft)
Conv. (cfs)

Wetted Per. (ft)

Shear (Ib/sq ft)
Stream Power (Ib/ft s)
Cum Vol urme (acre-ft)
Cum SA (acres)

S Cross-section

El enent

W. n-Val.

Reach Len. (ft)
Flow Area (sq ft)
Area (sq ft)

0. 65
0.29
0.21

1.6
0.78
0.01
0. 00
0.81
1.42

Left OB
0. 040
225. 00
279. 95
279. 95
417. 45
288. 34
1.49
0. 97
10214. 2
289. 61
0.10
0. 15
9. 45
4.18

Left OB
0. 040
225. 00
1069. 36
1069. 36

412.03
2.02

4. 60
155309. 8
413. 49
0.17
0.35

30. 74
8.23

Channel
0. 050
263. 00
3384. 88
3384. 88
16677. 94
412. 66
4,93
8.20
408073.0
414. 28
0.85
4.20

56. 60
8.84

Channel
0. 050
263. 00
4157. 56
4157. 56

53.51
1.32
2.46

7067. 4

54. 36
0.09
0.12
5. 30
2.25

Ri ght OB
0. 050
330. 00
453. 38
453. 38
904. 61
217. 67
2.00
2.08
22133.9
219.21
0.22
0.43
13.80
3.95

Ri ght OB
0. 050
330. 00
1093. 29
1093. 29



Q Total (cfs)

Top Wdth (ft)
Vel Total (ft/s)
Max Chl Dpth (ft)
Conv. Total (cfs)
Length Wd. (ft)
Mn Ch E (ft)

Al pha

Frctn Loss (ft)
C & E Loss (ft)

30000. 00
1436. 76
4.75
10.91
705980. 2
267. 45
297. 00
1.30

0. 49

0. 00

Fl ow (cfs)

Top Wdth (ft)

Avg. Vel. (ft/s)

Hydr. Depth (ft)

Conv. (cfs)

Wetted Per. (ft)

Shear (Ib/sq ft)
Stream Power (lb/ft s)
Cum Vol une (acre-ft)
Cum SA (acres)

Warni ng: Divided flow conputed for this cross-section

CROSS SECTI ON
RI VER: San Luis Rey
REACH: Reach 1

| NPUT
Descri ption: 20.767

Station El evation Data
Sta El ev St a
0 3027. 820007
154. 51 303 156.91
182. 64 298 188.54
457. 35 296 465. 93
633. 57 301 635. 9
767. 32 306 848.95

Manni ng' s n Val ues

Sta n Val Sta
0 .04 178.58

Bank Sta: Left Ri ght
178.58 465.93

RS: 20.7

nune
El ev
30213
302
297
297
302
307

numF
n Val
.05

Lengt hs:

CROSS SECTION QUTPUT  Profile #2-yr

EG Elev (ft)

300. 34

67
29
St a El ev St a
. 92999 302 126.44
159. 45 301 165.89
220. 38 297 247.58
468. 53 298 471.01
637. 84 303 639.88
896. 54 306 900. 83
3
Sta n Val
465. 93 .05
Left Channel Ri ght
591 591 591
El enent

2621. 46
551. 09
2.45
1.94
61689. 9
552. 57
0.22
0.53
18. 32
8. 26

El ev St a
302 133.72
300 178.58
297 251.82
299 586.29
304 641.94
305

Coeff Contr.

Left OB

24428. 22 2950. 32

412. 66 473.01
5. 88 2.70
10. 08 2.31
574861. 4 69428. 9
414. 28 475. 65
1.13 0. 26
6. 65 0.70
70.79 23. 36
9. 07 6.77
El ev
303
299
296
300
305
Expan
.3

Channel Ri ght OB



Vel Head (ft)
WS. Elev (ft)
Crit WS, (ft)
E.G Slope (ft/ft)
Q Total (cfs)

Top Wdth (ft)
Vel Total (ft/s)
Max Chl Dpth (ft)
Conv. Total (cfs)
Length Wd. (ft)
Mn Ch E (ft)

Al pha

Frctn Loss (ft)
C & E Loss (ft)

0.01
300. 34

0. 000078
800. 00
438. 46

0.62

4. 34
90721.1
591. 00
296. 00
1.10
0.15
0.01

W. n-Val.

Reach Len. (ft)
Fl ow Area (sq ft)
Area (sq ft)

Fl ow (cfs)

Top Wdth (ft)
Avg. Vel. (ft/s)
Hydr. Depth (ft)
Conv. (cfs)
Wetted Per. (ft)
Shear (I b/sq ft)

Stream Power (Ib/ft s)

Cum Vol urme (acre-ft)

Cum SA (acres)

0. 040
591. 00
10. 97
10. 97
2.93
14. 85
0. 27
0.74
332.2
14. 92
0. 00
0. 00
0. 07
0.10

0. 050
591. 00
1161. 54
1161. 54
771.75
287. 35
0. 66

4. 04
87517.3
287.73
0.02
0.01
10. 66
5. 05

0. 050
591. 00
110. 99
110. 99

25.32
136. 25

0.23
0.81
2871.5
136.64
0. 00
0. 00
0.75
0.93

Warni ng: The conveyance rati o (upstream conveyance divi ded by downstream conveyance) is |ess than
0.7 or greater than 1.4. This may indicate the need for additional cross sections.

CROSS SECTION QUTPUT  Profile #5-yr

E.G Elev (ft) 301. 29 El enent Left OB Channel Ri ght OB
Vel Head (ft) 0. 02 W. n-Val. 0. 040 0. 050 0. 050
WS. Elev (ft) 301. 27 Reach Len. (ft) 591. 00 591. 00 591. 00
Crit WS, (ft) Fl ow Area (sq ft) 27.52 1429. 94 257. 24
E.G Slope (ft/ft) 0. 000219 Area (sq ft) 27.52 1429. 94 257. 24
Q Total (cfs) 2000. 00 Fl ow (cfs) 18.72 1831. 41 149. 87
Top Wdth (ft) 475. 44 Top Wdth (ft) 19.82 287.35 168. 27
Vel Total (ft/s) 1.17 Avg. Vel . (ft/s) 0.68 1.28 0.58
Max Chl Dpth (ft) 5.27 Hydr. Depth (ft) 1.39 4.98 1.53
Conv. Total (cfs) 135148. 2 Conv. (cfs) 1265.1 123756.0 10127.1
Length Wd. (ft) 591. 00 Wetted Per. (ft) 19.98 287.73 168. 72
Mn Ch E (ft) 296. 00 Shear (Ib/sq ft) 0. 02 0. 07 0.02
Al pha 1.13 Stream Power (lb/ft s) 0.01 0.09 0.01
Frctn Loss (ft) 0.35 Cum Vol unme (acre-ft) 0.19 14. 85 1.82
C & E Loss (ft) 0.01 Cum SA (acres) 0.13 5.64 1.34

War ni ng: The conveyance ratio (upstream conveyance divi ded by downstream conveyance) is |ess than
0.7 or greater than 1.4. This may indicate the need for additional cross sections.



CROSS SECTI ON QUTPUT

Profile #10-yr

E.G Elev (ft) 302. 35 El enent Left OB Channel Ri ght OB
Vel Head (ft) 0. 06 W. n-Val. 0. 040 0. 050 0. 050
WS. Elev (ft) 302. 29 Reach Len. (ft) 591. 00 591. 00 591. 00
Crit WS, (ft) Fl ow Area (sq ft) 86. 51 1723. 93 430. 60
E.G Slope (ft/ft) 0. 000415 Area (sq ft) 86. 51 1723. 93 430. 60
Q Total (cfs) 4000. 00 Fl ow (cfs) 74.52 3443. 31 482. 18
Top Wdth (ft) 608. 84 Top Wdth (ft) 150. 95 287. 35 170.54
Vel Total (ft/s) 1.78 Avg. Vel. (ft/s) 0. 86 2.00 1.12
Max Chl Dpth (ft) 6. 29 Hydr. Depth (ft) 0.57 6. 00 2.52
Conv. Total (cfs) 196329. 6 Conv. (cfs) 3657.5 169005. 8 23666. 3
Length Wd. (ft) 591. 00 Wetted Per. (ft) 151. 63 287.73 171. 21
Mn Ch El (ft) 296. 00 Shear (Ib/sqg ft) 0.01 0.16 0. 07
Al pha 1.13 Stream Power (Ib/ft s) 0.01 0.31 0. 07
Frctn Loss (ft) 0.59 Cum Vol urmre (acre-ft) 0.59 19. 82 3.17
C & E Loss (ft) 0.01 Cum SA (acres) 1.02 6. 12 1.40

Warni ng: Divided flow conputed for this cross-section
Warni ng: The cross-section end points had to be extended vertically for the computed water surface.
War ni ng: The conveyance ratio (upstream conveyance divi ded by downstream conveyance) is |ess than

0.7 or greater than 1.4. This may indicate the need for additional cross sections.

CROSS SECTI ON QUTPUT  Profil e #50-yr

E.G Elev (ft) 305. 97 El enent Left OB Channel Ri ght OB
Vel Head (ft) 0. 30 W. n-Val. 0. 040 0. 050 0. 050
WS. Elev (ft) 305. 68 Reach Len. (ft) 591. 00 591. 00 591. 00
Crit WS, (ft) Fl ow Area (sq ft) 673. 80 2696. 46 1048. 59
E.G Slope (ft/ft) 0. 001326 Area (sq ft) 673. 80 2696. 46 1048. 59
Q Total (cfs) 18000. 00 Fl ow (cfs) 2174.70  12970.94 2854. 37
Top Wdth (ft) 729.83 Top Wdth (ft) 178.58 287. 35 263. 90
Vel Total (ft/s) 4. 07 Avg. Vel. (ft/s) 3.23 4.81 2.72
Max Chl Dpth (ft) 9.68 Hydr. Depth (ft) 3.77 9.38 3.97
Conv. Total (cfs) 494301. 4 Conv. (cfs) 59719.8  356197.3 78384. 3
Length Wd. (ft) 591. 00 Wetted Per. (ft) 182. 83 287.73 265. 96
Mn Ch El (ft) 296. 00 Shear (Ib/sq ft) 0.31 0.78 0. 33
Al pha 1.15 Stream Power (Ib/ft s) 0.98 3.73 0. 89
Frctn Loss (ft) 1.37 Cum Vol unme (acre-ft) 6.98 38. 24 8.11
C & E Loss (ft) 0.01 Cum SA (acres) 2.98 6.73 2.13



Warni ng: Divided flow conmputed for this cross-section

Warni ng: The cross-section end points had to be extended vertically for the computed water surface.

War ni ng: The conveyance ratio (upstream conveyance divi ded by downstream conveyance) is |ess than
0.7 or greater than 1.4. This may indicate the need for additional cross sections.

Warni ng: The energy | oss was greater than 1.0 ft (0.3 n). between the current and previous cross
section. This may indicate the need for additional cross sections.

CROSS SECTION QUTPUT  Profile #100-yr

E.G Elev (ft) 307. 87 El enent Left OB Channel Ri ght OB
Vel Head (ft) 0.50 W. n-Val. 0. 040 0. 050 0. 050
WS. Elev (ft) 307. 38 Reach Len. (ft) 591. 00 591. 00 591. 00
Crit WS, (ft) Flow Area (sq ft) 977.08 3184. 45 1674. 19
E.G Slope (ft/ft) 0. 001828 Area (sq ft) 977.08 3184. 45 1674. 19
Q Total (cfs) 30000. 00 Fl ow (cfs) 4713.79  20092. 12 5194. 09
Top Wdth (ft) 900. 83 Top Wdth (ft) 178.58 287.35 434. 90
Vel Total (ft/s) 5.14 Avg. Vel . (ft/s) 4.82 6.31 3.10
Max Chl Dpth (ft) 11.38 Hydr. Depth (ft) 5. 47 11.08 3.85
Conv. Total (cfs) 701760.5 Conv. (cfs) 110265.1  469995.3  121500.1
Length Wd. (ft) 591. 00 Wetted Per. (ft) 184. 53 287.73 438.72
Mn Ch E (ft) 296. 00 Shear (Ib/sq ft) 0. 60 1.26 0. 44
Al pha 1.21 Stream Power (Ib/ft s) 2.91 7.97 1.35
Frctn Loss (ft) 1.68 Cum Vol urme (acre-ft) 13.03 48. 63 12. 88
C & E Loss (ft) 0.01 Cum SA (acres) 6. 38 6. 96 3.34

Warni ng: The cross-section end points had to be extended vertically for the computed water surface.

War ni ng: The conveyance rati o (upstream conveyance di vi ded by downstream conveyance) is |ess than
0.7 or greater than 1.4. This may indicate the need for additional cross sections.

Warni ng: The energy | oss was greater than 1.0 ft (0.3 n). between the current and previ ous cross
section. This may indicate the need for additional cross sections.

CROSS SECTI ON
RI VER: San Luis Rey
REACH. Reach 1 RS: 20. 655

I NPUT



Description: 20.655

Station Elevation Data nune 82
Sta El ev Sta El ev Sta H ev Sta El ev Sta El ev
0 324.6 0 323.8 9 324.9 23 320.6 31 318.6
48  318.7 60 315.8 90 311.8 125 308.6 163  306.2
203 305.1 222 304.7 242  303.8 291  303.7 307 303.4
319 303.3 334 303.5 344 304 356 304.5 369 304.5
383 304.8 390 305.7 416  305.6 435 305.1 491 305.8
500 305.1 512  305.1 514  305.9 535 306.5 577  306.2
587 307.2 594  307.2 596  306.8 622  306.3 635 306.3
643  305.3 695 305.6 699  306.3 714  306.2 715 305.6
722  305.6 759  305.2 930 305.1 979 305.5 993 305
1009 303.4 1028 302 1085 301.8 1132 301.7 1136  302.9
1148 302.2 1392 298.7 1430 299.6 1447 299.6 1458 299.9
1469  300.3 1493 301 1516  302.4 1534  303.7 1547 304.7
1559 305 1571  304.7 1590 299.7 1724  298.8 1767 298.8
1775 298.1 1795 298 1799 299.4 1841 300 1860 300.4
1864  298.8 1882 298. 6 1886  300.1 1919 300.9 1966  310.2
1977 309.4 1991 309 2003 307.3 2010 306.5 2017 311
2024 312.4 2029 313.6
Manni ng' s n Val ues nun¥ 3
Sta n Val Sta n Val Sta n Val
0 .04 1148 .05 1886 .05
Bank Sta: Left Ri ght Lengt hs: Left Channel Ri ght Coeff Contr. Expan
1148 1886 0 0 0 .1 .3
CROSS SECTI ON QUTPUT  Profile #2-yr
E.G Elev (ft) 300. 19 El enent Left OB Channel Ri ght OB
Vel Head (ft) 0. 06 W. n-Val. 0. 050 0. 050
WS. Elev (ft) 300. 13 Reach Len. (ft)
Crit WS, (ft) 299. 59 Fl ow Area (sq ft) 409. 49 0.02
E.G Slope (ft/ft) 0. 005010 Area (sq ft) 409. 49 0. 02
Q Total (cfs) 800. 00 Fl ow (cfs) 800. 00 0. 00
Top Wdth (ft) 457. 93 Top Wdth (ft) 456. 58 1.35
Vel Total (ft/s) 1.95 Avg. Vel. (ft/s) 1.95 0.14
Max Chl Dpth (ft) 2.13 Hydr. Depth (ft) 0.90 0.02
Conv. Total (cfs) 11302. 8 Conv. (cfs) 11302. 7 0.0
Length Wd. (ft) Wetted Per. (ft) 457. 47 1.35



Mn Ch E (ft) 298. 00 Shear (Ib/sq ft) 0.28 0.01

Al pha 1.00 Stream Power (Ib/ft s) 0.55 0. 00
Frctn Loss (ft) Cum Vol unme (acre-ft)
C & E Loss (ft) Cum SA (acres)

Warni ng: Divided flow conputed for this cross-section.

CROSS SECTION QUTPUT  Profile #5-yr

E.G Elev (ft) 300. 93 El ement Left OB Channel Ri ght OB
Vel Head (ft) 0.11 W. n-Val. 0. 050 0. 050
WS. Elev (ft) 300. 83 Reach Len. (ft)

Crit WS, (ft) 300. 06 Fl ow Area (sq ft) 758. 59 10. 87
E.G Slope (ft/ft) 0. 005000 Area (sq ft) 758. 59 10. 87
Q Total (cfs) 2000. 00 Fl ow (cfs) 1988. 38 11. 62
Top Wdth (ft) 573. 46 Top Wdth (ft) 543.51 29.94
Vel Total (ft/s) 2.60 Avg. Vel . (ft/s) 2.62 1. 07
Max Chl Dpth (ft) 2.83 Hydr. Depth (ft) 1.40 0. 36
Conv. Total (cfs) 28283.7 Conv. (cfs) 28119.4 164. 3
Length Wd. (ft) Wetted Per. (ft) 544. 57 29.95
Mn Ch E (ft) 298. 00 Shear (Ib/sq ft) 0.43 0.11
Al pha 1.01 Stream Power (lb/ft s) 1.14 0.12
Frctn Loss (ft) Cum Vol unme (acre-ft)

C & E Loss (ft) Cum SA (acres)

Warni ng: Divided flow conputed for this cross-section.

CROSS SECTI ON QUTPUT  Profile #10-yr

E.G Elev (ft) 301. 75 El ement Left OB Channel Ri ght OB
Vel Head (ft) 0.16 W. n-Val. 0. 050 0. 050
WS. Elev (ft) 301. 58 Reach Len. (ft)

Crit WS, (ft) 300. 60 Fl ow Area (sq ft) 1197.73 36. 90
E.G Slope (ft/ft) 0. 005001 Area (sq ft) 1197.73 36. 90
Q Total (cfs) 4000. 00 Fl ow (cfs) 3921.91 78.09
Top Wdth (ft) 651. 14 Top Wdth (ft) 614. 69 36. 45
Vel Total (ft/s) 3.24 Avg. Vel . (ft/s) 3.27 2.12
Max Chl Dpth (ft) 3.58 Hydr. Depth (ft) 1.95 1.01

Conv. Total (cfs) 56562. 7 Conv. (cfs) 55458. 4 1104. 3



Length Wd. (ft)
Mn Ch El (ft)

Al pha

Frctn Loss (ft)
C & E Loss (ft)

Warni ng: Divided flow conputed for thi

CROSS SECTI ON QUTPUT

E.G Elev (ft)
Vel Head (ft)
WS. Elev (ft)
Crit WS, (ft)
E.G Slope (ft/ft)
Q Total (cfs)
Top Wdth (ft)
Vel Total (ft/s)
Max Chl Dpth (ft)
Conv. Total (cfs)
Length Wd. (ft)
Mn Ch El (ft)

Al pha

Frctn Loss (ft)
C & E Loss (ft)

Warni ng: Divided fl ow conmputed for thi

CROSS SECTI ON OQUTPUT

E.G Elev (ft)

Vel Head (ft)

WS. Elev (ft)
Crit WS, (ft)
E.G Slope (ft/ft)
Q Total (cfs)

Top Wdth (ft)

Vel Total (ft/s)
Max Chl Dpth (ft)

298. 00
1.01

Profil e #50-yr

304. 59
0. 44
304. 16
302. 64
0. 005007
18000. 00
1014. 64
5.23

6. 16
254373. 4

298. 00
1.083

Profile #100-yr

306. 19
0. 59
305. 60
303. 69
0. 005002
30000. 00
1556. 40
5.82
7.60

Wetted Per. (ft)
Shear (Ib/sq ft)
Stream Power (lb/ft s)
Cum Vol unme (acre-ft)
Cum SA (acres)

S Cross-section.

El ement

W. n-Val.

Reach Len. (ft)
Fl ow Area (sq ft)
Area (sq ft)

Fl ow (cfs)

Top Wdth (ft)
Avg. Vel. (ft/s)
Hydr. Depth (ft)
Conv. (cfs)

Wetted Per. (ft)
Shear (I b/sqg ft)
Stream Power (Ib/ft s)
Cum Vol unme (acre-ft)
Cum SA (acres)

S Cross-section.

El enent

W. n-Val.

Reach Len. (ft)
Fl ow Area (sq ft)
Area (sq ft)

Fl ow (cfs)

Top Wdth (ft)
Avg. Vel. (ft/s)
Hydr. Depth (ft)

Left OB
0. 040

355. 61
355. 61
1356. 43
260. 29
3.81
1.37
19168. 8
260. 61
0. 43
1.63

Left OB
0. 040

943. 95
943. 95
3106. 75
761. 67
3.29
1.24

615.
0.
1.

Channel

86
61
99

0. 050

2940.
2940.
16003.
704.
5.

4

89
89
73
88
44
17

226162. 4

706.
1.
7.

Channel

49
30
08

0. 050

3983.
3983.
25724.
738.
6.

5.

48
48
47
00
46
40

36. 53
0.32
0. 67

Ri ght OB
0. 050

147.51
147. 51
639. 84

49. 46

9042. 1
49.79
0.93
4.02

Ri ght OB
0. 050

223. 89
223. 89
1168. 78
56. 73



Conv. Total (cfs)
Length Wd. (ft)
Mn Ch El (ft)

Al pha

Frctn Loss (ft)

C & E Loss (ft)

424163. 5

298. 00
1.12

Conv.
Wetted Per. (ft)
Shear (I b/sq ft)
Stream Power (Ib/ft s)
Cum Vol unme (acre-ft)

Cum SA (acres)

(cfs)

Warni ng: Divided flow conputed for this cross-section.

SUMVARY OF MANNI NG S N VALUES

Ri ver: San Luis Rey
Reach

Reach
Reach
Reach
Reach
Reach
Reach
Reach
Reach
Reach
Reach
Reach
Reach
Reach
Reach

RPRRPRPRRRPRRRPRRRRERRRER

Ri ver Sta.

21.
21.
21.
20.
20.
20.
20.
20.
20.
20.
20.
20.
20.
20.

SUMVARY COF REACH LENGTHS

Ri ver: San Luis Rey

Reach

246
137
093
996
96

943
936
891
872
849
831
817
767
655

Ri ver Sta.

nl

Left

.04
.04
.04
.04
.04
.04
.04
.04
.04
.04
.04
.04
.04
.04

n2

.05
.05
.05
.05
.05
.05
.05
.05
.05
.05
.05
.05
.05
.05

Channel

4

n3

. 035
. 035
. 035
. 035
. 035
. 035
. 035
. 035
. 035
. 035
. 035

.05

.05

.05

Ri ght

3925.7
762. 26
0. 39
1.27

363712. 8
739.70
1.68

10. 86

16525.1
57. 20
1.22

6. 38



Reach
Reach
Reach
Reach
Reach
Reach
Reach
Reach
Reach
Reach
Reach
Reach
Reach
Reach

PR RRRRPRPRRPRPRRRERRER

21.
21.
21.
20.
20.
20.
20.
20.
20.
20.
20.
20.
20.
20.

246
137
093
996
96

943
936
891
872
849
831
817
767
655

450
450
227
108
140

50
240
115
105
102

85
225
591

SUMVARY COF CONTRACTI ON AND EXPANSI ON CCEFFI CI ENTS

Ri ver:

Reach
Reach
Reach
Reach
Reach
Reach
Reach
Reach
Reach
Reach
Reach
Reach
Reach
Reach

San Luis Rey

Reach

RPRRPRRPRRPRRRRERRRRPRR

Ri ver Sta.

21.
21.
21.
20.
20.
20.
20.
20.
20.
20.
20.
20.
20.
20.

246
137
093
996
96

943
936
891
872
849
831
817
767
655

Contr.

RPRRRPRRPRRRRRRER

575
510
215
115
140

50
240
110
124

97

75
263
591

Expan.

WWWWWWwwWwwWwwwwwww

650
530
135
95
235
50
240
95
162
88
55
330
591
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Subject ﬂl?%} Project No. RS A035
Task No.
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Date %{(0(066 ate  §/26/0% Sheet | W™ S

RerTable S—a’ &0 Lown Vi N\M\v&)\\
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O'IOWS ﬁ
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2D OR 2 W (min.)

/Endwoll (typical)

3.0m (10"} Minimum

Design Velocitg Rock T (min)
: ! m/sec (ft/sec)*| Classification
! @ (L'E]g) No. 2 Backing | 320mm (1.1ft)
3-37 220 kg
(10-12) (1/4 ton) |823mm (2.7fY)
=
& 3.7-4.3 450 kg
S (12-14) (1/2 ton) | 1.1m (3.5f)
(o]
™ 4.3-4.9 900 k
(14-16) (1 to,S 1.3m (4.4t)
N 4,9-5.5 1.8 tonne
- (16-18) (2 ton) | 1-6m (5.4f)
g *over 5.5 mps (18 fps) requires special design
[}
™ D = Pipe Diameter
W = Bottom Width of Channel
.oT (min.
min), s (#4) Bars Flow
3D OR 3w SAS u
o
PLAN En |
5 ! Filter Blanket
[152mm (67) \ Sill, Class
249kg/n? —C—13Mpa (420—-C—2000)
Concrete
Concrete SECTION A-A

Chonnelj

NOTES

SECTION B-B

1. Plans shall specify:

are not acceptable.

slit film f

4. See Regional Supplement
of filter blanket.

A) Rock Class and thickness (T).

B) Filter material, number of layers ond thickness.
2. Rip rap shall be either qua

concrete (if shown on the plans.) Cobbles

stone or broken

3. Rip rap shall be placed over filter blanket which ma
be either %'onulor materia) or filter fabric (woven filter
abric shall not be used).

Amendments for selection

5. Rip rap energy dissipators shall be designated as either

Type 1 or Type 2. Type 1 shall be with concrete sill;
ype 2 shall be without sill.
isi RECOMMENDED BY THE SAN DIEGO
Revision 1By Approved 1Date | oo\ DIEGO REGIONAL STANDARD DRAWING | oo 0oR Bl S 2est
ORIGINAL Kercheval[12/75|
Add Metric T. Stanton |03/03 ,%ﬂﬂﬂ/ﬁw
Adde::’Rup S. Brody 04/06 RIP RAP (ﬁ'loirperson R.C.E. 19246 Dote
ENERGY DISSIPATOR DRAWNG )
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VICINITY MAP




|

£'gls
9°LLE

yeelg
9°L1g

oo

~T W

‘0009
Y474

“List
"8evl

65¢° 12
9ye-ie



aouelsi(q
6v82 087 B@6L1 @EST @9ET B6TT 0207 ©OS8 B89 OIS OWE 62T

mnn--u-—_-nnn—--n—-n——__-—.—-——--—.-.-—-—P-—-—-—_-—

GS9° 82 :owvoow wwogo.
09d1d NYS J0 ALNNOD 9667
HiNIYH AJH SINT NYS

562

oo




asuvlsiq
BPAZ B.8T OBAT BEST B9ET B6TT 6207 ©S8 B89 OIS 6FE 62T 8

—--—-_——-.-—l_|h-—-—_-_-.-——-.-—-nn—--—_-.—_-n—_brhr&am

. mvh.ww :owauuw wmoso .
093Id NYUS J0 ALNNOD 9667
HANIH AJH SINT RUS



ajsue)siq
B88T OS9T 0OST OSET 6027 OSBT 686 BS. 609 6SF 06 0ST o

—-n---—--—--\m—-—-——-P——__mu—nnnn-’-rt--—_P-—xr—’.———-. ma

| 758°BZ U0I30aS SSOX)
093IQ NYS JO AINNGD 966T
NANIY ATY SINT NYS

R A i ; S R .



asue}si(

8822 ©6BZ GO6T OTLT @257 OEET GBPTT B8S6 094 @2S B8E @67 a
—--——.—-——-—~—--———--—--———-\—L-_—F-——n--————-_-—- gm

L9pE

mmm.wm :owvuuw wwoao.
093Id NYS J0 ALNNOD 9661
HaANIY X34 SINT NUS



aouelsiq
0B8T BS9T 08ST OSET 0027 6SBT 606 OS2 609 6SE 68 6ST a

_--rbrnnn—n--—--—h--—-_-—--——-_-L—n--—-_-_—-—-—-nnn gm

vs.mm :owwoow wwoao
0941Id NUS J0 ALNNOD 9661
HINIY A3H SINT NYS

| N



aouelsiq
B9ST OEPT OOET BLTT GFPOT OT6 BBL. BS9 825 06t 892 B6ET

——-»—-—-—-.-—--——-h-—-.-——--—n-y-_-—_——n-Pn_--_-_-

. nm~.w~ :owuouw wmouo.
09314 NUS J0 ZINNOD 966T
HANIY XIY SINT NUS

-9ag




aoue)siq
8891 OPST 00bT 0927 OZ2TT 686 OFP8 0BL ©99S 02 682 6¥1

(TEETE FETNE T NN PN SRl TEN N PR RN PN PN NN T

. OVN..HN :O.m..._.UUM WWOQQ .
09314 NYS 40 ALNNOD 966T
HANIY X34 SINT NYS




