&A?—/I,S’
znd |

DRAINAGE STUDY
FOR
RANCHO GUEJITO - ROCKWOOD VILLAGE

Job Number 14557BB
June 4, 2015

i

-

-

RICK ENGINEERING COMPANY

e r—

RICK

ENGINEERING COMPANY

rickengineering.com



. 3

DRAINAGE STUDY

FOR
RANCHO GUEJITO - ROCKWOOD VILLAGE

Job Number 14557BB

Prepared for:

Sheppard Mullin Richter & Hampton LLP
Four Embarcadero Center, 17™ Floor
San Francisco, CA 94111-4109
(415) 434-9100

Prepared by:

Rick Engineering Company
Water Resources Department
5620 Friars Road
San Diego, California 92110-2596
(619) 291-0707

June 4, 2015

Declaration of Responsible Charge

I hereby declare that I am the engineer of work for the drainage-related components of this
project. That I have exercised responsible charge over the design of the project as defined in
Section 6703 of the Business and Professions Code and that the design is consistent with current
standards.

I understand that the check of project drawings and specifications by the County of San Diego is
confined to a review only and does not relieve me as engineer of work, of my responsibilities for
projedy design.

June 4, 2015

Timothy Gabrielson, P.E. Date
R.CE. #



N N

B N

TABLE OF CONTENTS
1.0 INtrOQUCHION.....uiceeeeietceeeteeee sttt e e et r et et a et sanenesaae e ene |
2.0 HYATOLOZY veevereeeieerteieienteeseste sttt sttt ssees e e stene e b ese s st et s b et e srs e e e e seeneneseeeene 3
3.0 CONCIUSION ..etvererireterieeeeteice ettt ettt e st b e snesbesbesassaesbtsaessnenaensesaeraans 6
Figures:
Figure 1: VICINILY MaP...cuverirerirerienieneneesinie ettt seesesesessssssressenesaesaessssasssssnsnssnssesns 2

Appendices:
Appendix A: Rational Method Calculations (100-year, 6-hour)

Appendix B: Soils and Isopluvial Maps

Map Pockets:
Map Pocket 1: Drainage Study Exhibits for Rancho Guejito Rockwood Village

Prepared by: JY/Report/14557BB
Rick Engineering Company — Water Resources Division 6-4-15



B

o

1.0 INTRODUCTION

1.1  Project Description

This drainage study presents hydrologic analysis for Rancho Guejito Rockwood Village. The
project location is on the 2009 San Diego County Thomas Guide on page 1131, Grid F7. See
Figure 1, Vicinity Map, located at the end of Section 1.0. The project consists of 2 permit areas:
the northern portion is 221.3 acres, and the southern portion is 57.8 acres. The areas will be

cleared and grove roads will be graded for agricultural use.

1.2 Hydrology

Hydrology is discussed in detail in Section 2.0 of this report.

Prepared by: JY/Report/14557BB
Rick Engineering Company — Water Resources Division I 6-4-15
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Figure 1: Vicinity Map
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2.0 HYDROLOGY

2.1 Hydrologic Methodology and Criteria

The hydrologic methodology and criteria utilized for the project has been taken from the San
Diego County Hydrology Manual, dated June 2003. The hydrology for the onsite drainage
basins has been computed utilizing the Modified Rational Method. The following describes
methodology and parameters that were used in the analyses.

2.1.1 Modified Rational Method

The San Diego County Hydrology Manual June 2003 requires that the modified rational method
be used for hydrologic analysis of a watershed less than approximately 1.0 square mile. The
drainage areas tributary to each of the existing surface outfall locations total less than 1.0 square
mile.

The Modified Rational Method computer program developed by Advanced Engineering
Software (AES) was used for this study because it satisfies the County of San Diego’s design
criteria. The hydrologic model is developed by creating independent node-link models of each
interior drainage basin and linking these sub-models together at confluence points. The program
has the capability to perform calculations for 15 hydrologic processes. These processes are
assigned code numbers that appear in the results. The code numbers and their significance are as
follows:

Subarea Hydrologic Processes (Codes)

Code 1: Confluence analysis at a node
Code 2: Initial subarea analysis
Code 3: Pipe flow travel time (computer-estimated pipe sizes)
Code 4: Pipe flow travel time (user-specified pipe size)
Code 5: Trapezoidal channel travel time
Code 6: Street flow analysis through a subarea
Code 7: User-specified information at a node
Code 8: Addition of the subarea runoff to mainline
Code 9: V-Gutter flow through subarea
Code 10: Copy mainstream data onto a memory bank
Code 11: Confluence a memory bank with the mainstream memory
Code 12: Clear a memory bank
Code 13: Clear the mainstream memory
Code 14: Copy a memory bank onto the mainstream memory
Code 15: Hydrologic data bank storage functions
Prepared by: JY/Report/14557BB

Rick Engineering Company — Water Resources Division 3 6-4-15
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In order to perform the hydrologic analysis; base information for the study area is required. This
information includes the existing drainage facility locations and sizes, existing land uses, flow
patterns, drainage basin boundaries, and topographic elevations. Drainage basin boundaries,
flow patterns, and topographic elevations are shown on the drainage exhibits located in the map
pockets.

Design Storm: 100-year, 6-hour
100-Year, 6-Hour Precipitation (inches): P=3.6
Runoff Coefficients:
0% Impervious C=0.30
Soil Type: C
Rainfall Data: Based on 100-year, 6-hour Rainfall
Isopluvial

* A soils map and isopluvial maps are located in Appendix B.

2.2 Results

Pre-Project Conditions

Fifteen (15) drainage basins have been defined from stream outfall locations in and around the
project boundary. The soil is predominantly Type C. Basins 100, 200, 300, 500, 600, 800, 900,
1000, 1100, 1200, 1300, 1400 and 1500 drain via surface flow to the east, ultimately discharging
into Rockwood Canyon. Basins 400 and 700 drain via surface flow to the southwest.

Post-Project Conditions

The agricultural clearing and mass grading of farm roads will not add any impervious areas and
will maintain existing drainage patterns. The farm roads will be graded to out-slope runoff in a
sheet flow condition.

This report has analyzed the surface outfall locations around the project area and computed
hydrologic results using the modified rational method, in accordance with the San Diego County
Hydrology Manual.

The 100-year, 6-hour peak flow rates for the pre-project and post-project conditions can be found
in Table 2.2-1, below:

Table 2.2-1: Summary of Pre-Project and Post-Project Peak Discharge Rates

Pre-Project Post-Project

Drainage Node Area, 100-year, 6-hour |100-year, 6-hour
at Outfall A (acres) | Discharge Rate, | Discharge Rate,

Q (cfs)* Q (cfs)*

125 20.1 36.3 36.3

Prepared by: JY/Report/14557BB
Rick Engineering Company — Water Resources Division 4 6-4-15
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Rational Method computer outputs can be found in Appendix A.

210 0.6 1.3 1.3
310 1.4 2.7 2.7
420 49.6 71.7 71.7
510 2.0 3.3 33
625 66.3 115.0 115.0
715 20.1 37.7 37.7
820 42.5 75.6 75.6
915 5.5 10.4 10.4
1010%** 25.5 48.2 48.2
1115 12.3 22.5 22.5
1220 7.1 12.0 12.0
1315 5.0 9.5 9.5
1420** 23.0 37.6 37.6
1515 16.0 26.7 26.7

*cfs = cubic feet per second
** Sheet flow condition — no concentrated flow
Note: The results above represent the values at the surface outfall location.

Watershed boundaries, Rational Method node numbers, and areas for pre-project and post-
project conditions can be found on the workmaps located in Map Pocket 1.
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3.0 CONCLUSION

This drainage study presents the hydrologic analysis for the Rancho Guejito Rockwood Village
project. The 100-year, 6-hour peak flow rates to fifteen (15) surface outfall locations were
determined using the Modified Rational Method based on the hydrologic methodology and
criteria described in the County of San Diego Hydrology Manual, dated June 2003.

Areas within the project boundary which were not included as tributary areas for this drainage
study primarily convey runoff as sheet flow towards Rockwood Canyon. The goal of this
drainage study is to demonstrate that because the project will not introduce any impervious areas,
and the grove roads to be graded will primarily out-slope runoff in a sheet flow condition,
existing hydrologic characteristics will be maintained and there will be no increase in surface

runoff from the pre-project to post-project conditions.

Prepared by: JY/Report/14557BB
Rick Engineering Company — Water Resources Division 6 6-4-15
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RGRV100.RES

dededededededededededededede ek dekededekhdedede ek dededdeddfdcdede et hhhhhhh bkl hhhhhhdkhhhdhhhhk

RATIONAL METHOD HYDROLOGY COMPUTER PROGRAM PACKAGE
Reference: SAN DIEGO COUNTY FLOOD CONTROL DISTRICT
2003,1985,1981 HYDROLOGY MANUAL
(c) Copyright 1982-2003 Advanced Engineering Software (aes)
ver. 1.5A Release Date: 01/01/2003 License ID 1261

Analysis prepared by:

RICK ENGINEERING COMPANY
5620 Friars Road
San Diego, California 92110
619-291-0707 Fax 619-291-4165

Yedededededededededede e de el hlk DESCRIPTION OF STUDY de Fe de Je e do de de de de e de dede e dededede e de dede dede de

* RANCHO GUEJITO - ROCKWOOD VILLAGE 1-14557BB (3/12/15) ¥
* BASIN 100; 100-YR - 6 HOUR PRECIPITATION ¥
* PRE-PROJECT ¥

Fededekdededededehedhededehdehtehheddhdehedededehhdhdedehhhhehhdhhhhhhhihhkdhdhhkkdhddhdhhkdfdhthhdths

FILE NAME: RGRV100.RAT
TIME/DATE OF STUDY: 14:00 03/12/2015

2003 SAN DIEGO MANUAL CRITERIA

USER SPECIFIED STORM EVENT(YEAR) = 100.00

6~-HOUR DURATION PRECIPITATION (INCHES) = 3.600

SPECIFIED MINIMUM PIPE SIZE(INCH) = 18.00

SPECIFIED PERCENT OF GRADIENTS(DECIMAL) TO USE FOR FRICTION SLOPE = 0.90

SAN DIEGO HYDROLOGY MANUAL "C"-VALUES USED FOR RATIONAL METHOD

NOTE: USE MODIFIED RATIONAL METHOD PROCEDURES FOR CONFLUENCE ANALYSIS

*USER-DEFINED STREET-SECTIONS FOR COUPLED PIPEFLOW AND STREETFLOW MODEL*
HALF- CROWN TO  STREET-CROSSFALL: CURB GUTTER-GEOMETRIES: MANNING
WIDTH CROSSFALL IN- / OUT-/PARK- HEIGHT WIDTH LIP HIKE FACTOR

NO. (FT) (FT) SIDE / SIDE/ WAY (FT) (FT) (FTO (FTD (n)

1 30.0 20.0 0.018/0.018/0.020 0.67 2.00 0.0313 0.167 0.0150

GLOBAL STREET FLOW-DEPTH CONSTRAINTS:
1. Relative Flow-Depth = 0.00 FEET
as (Maximum Allowable Street Flow Depth) - (Top-of-Curb)
2. (Depth)*(velocity) Constraint = 6.0 (FT*FT/S)
*SIZE PIPE WITH A FLOW CAPACITY GREATER THAN
OR EQUAL TO THE UPSTREAM TRIBUTARY PIPE.*

Ao dededededede dede dede e dede dede e e e dede e de B e de dede de dede e de e o do do g de e do gt de e e de e e dode de e e de dede dede de de de de de deode dede de de de de de e de de
FLOW PROCESS FROM NODE 100.00 TO NODE 105.00 1S CODE = 21

>>>>>RATIONAL METHOD INITIAL SUBAREA ANALYSIS<<<<<

USER-SPECIFIED RUNOFF COEFFICIENT = .3000
S.C.S. CURVE NUMBER (AMC II) = 91
INITIAL SUBAREA FLOW-LENGTH(FEET) = 154.00
UPSTREAM ELEVATION(FEET) = 2254.00
DOWNSTREAM ELEVATION(FEET) 2200.00
ELEVATION DIFFERENCE(FEET) 54.00
SUBAREA OVERLAND TIME OF FLOW(MIN.) = 6.684
WARNING: INITIAL SUBAREA FLOW PATH LENGTH IS GREATER THAN
THE MAXIMUM OVERLAND FLOW LENGTH =  100.00
Page 1
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RGRV100.RES
(Reference: Table 3-1B of Hydrology Manual)
THE MAXIMUM OVERLAND FLOW LENGTH IS USED IN Tc CALCULATION!
100 YEAR RAINFALL INTENSITY(INCH/HOUR) = 7.865
SUBAREA RUNOFF(CFS) = 0.47
TOTAL AREA(CACRES) = 0.20 TOTAL RUNOFF(CFS) = 0.47

Fedededfdefdhdfhhdkhhdhhkhddhhdhhhhhhdiddhhddhhddhhdfehdddehdddhdhddhhhdhdhhiihdti®

FLOW PROCESS FROM NODE 105.00 TO NODE 110.00 IS CODE = 51

>>>>>COMPUTE TRAPEZOIDAL CHANNEL FLOW<<<<<
>>>>>TRAVELTIME THRU SUBAREA (EXISTING ELEMENT)<<<<<

ELEVATION DATA: UPSTREAM(FEET) = 2200.00 DOWNSTREAM(FEET) = 2000.00
CHANNEL LENGTH THRU SUBAREA(FEET) = 327.00 CHANNEL SLOPE = 0.6116
CHANNEL BASE(FEET) = 10.00 "z" FACTOR = 10.000
MANNING'S FACTOR = 0.030 MAXIMUM DEPTH(FEET) = 1.00

100 YEAR RAINFALL INTENSITY(INCH/HOUR) = 6.831
USER-SPECIFIED RUNOFF COEFFICIENT = .3000

S.C.S. CURVE NUMBER (AMC II) = 91
TRAVEL TIME COMPUTED USING ESTIMATED FLOW(CFS) = 0.88
TRAVEL TIME THRU SUBAREA BASED ON VELOCITY(FEET/SEC.) = 3.34
AVERAGE FLOW DEPTH(FEET) = 0.03 TRAVEL TIME(MIN.) = 1.63
Tc(MIN.) = 8.32

SUBAREA AREA(ACRES) = 0.40 SUBAREA RUNOFF(CFS) = 0.82
AREA-AVERAGE RUNOFF COEFFICIENT = 0.300
TOTAL AREA(ACRES) = 0.60 PEAK FLOW RATE(CFS) = 1.23
END OF SUBAREA CHANNEL FLOW HYDRAULICS:

DEPTH(FEET) = 0.03 FLOW VELOCITY(FEET/SEC.) = 3.56

LONGEST FLOWPATH FROM NODE 100.00 TO NODE 110.00 = 481.00 FEET.

Yeddehkdhhhhhehhhhhhhhhkdhhdhhhhhhddhkhhkddhdhdhhhhhhhhhhhhhhfhhdhhhhfhhhdddlhhdiiiicd

FLOW PROCESS FROM NODE 110.00 TO NODE 115.00 IS CODE = 51

>>>>>COMPUTE TRAPEZOIDAL CHANNEL FLOW<<<<<
>>>>>TRAVELTIME THRU SUBAREA (EXISTING ELEMENT)<<<<<

ELEVATION DATA: UPSTREAM(FEET) = 2000.00 DOWNSTREAM(FEET) = 1760.00
CHANNEL LENGTH THRU SUBAREA(FEET) = 839.00 CHANNEL SLOPE = 0.2861
CHANNEL BASE(FEET) = 3.00 "z" FACTOR = 4.000
MANNING'S FACTOR = 0.030 MAXIMUM DEPTH(FEET) = 1.00

100 YEAR RAINFALL INTENSITY(INCH/HOUR) = 6.201
USER-SPECIFIED RUNOFF COEFFICIENT = .3000
S.C.S. CURVE NUMBER (AMC II) = 91
TRAVEL TIME COMPUTED USING ESTIMATED FLOW(CFS) = 14.10
TRAVEL TIME THRU SUBAREA BASED ON VELOCITY(FEET/SEC.) = 10.39
AVERAGE FLOW DEPTH(FEET) = 0.32 TRAVEL TIME(MIN.) = 1.35
Tc(MIN.) = 9.66

SUBAREA AREA(ACRES) = 13.80 SUBAREA RUNOFF(CFS) = 25.67
AREA-AVERAGE RUNOFF COEFFICIENT = 0.300
TOTAL AREA(ACRES) = 14.40 PEAK FLOW RATE(CFS) = 26.79

END OF SUBAREA CHANNEL FLOW HYDRAULICS:
DEPTH(FEET) = 0.45 FLOW VELOCITY(FEET/SEC.) = 12.51
LONGEST FLOWPATH FROM NODE 100.00 TO NODE 115.00 = 1320.00 FEET.

do d¢ de e 2o Yo de e de Fe de Je de de de o e de de e de de e de de e de e de de de de de e de de e e de e e e de e e de e de e e de de e e de de de de dede e e de b de do e e dede de dede dede ke

FLOW PROCESS FROM NODE 115.00 TO NODE 120.00 IS CODE = 51

>>>>>COMPUTE TRAPEZOIDAL CHANNEL FLOW<<<<<
>>>>>TRAVELTIME THRU SUBAREA (EXISTING ELEMENT)<<<<<

ELEVATION DATA: UPSTREAM(FEET) = 1760.00 DOWNSTREAM(FEET) = 1700.00
Page 2
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RGRV100.RES

CHANNEL LENGTH THRU SUBAREA(FEET) = 257.00 CHANNEL SLOPE = 0.2335
CHANNEL BASE(FEET) = 3.00 "Z" FACTOR = 2.000
MANNING'S FACTOR = 0.030 MAXIMUM DEPTH(FEET) = 1.00

100 YEAR RAINFALL INTENSITY(INCH/HOUR) = 6.073
USER-SPECIFIED RUNOFF COEFFICIENT = .3000
S.C.S. CURVE NUMBER (AMC II) = 091

TRAVEL TIME COMPUTED USING ESTIMATED FLOW(CFS) = 31.44

TRAVEL TIME THRU SUBAREA BASED ON VELOCITY(FEET/SEC.) = 13.40
AVERAGE FLOW DEPTH(FEET) = 0.57 TRAVEL TIME(MIN.) = 0.32
Tc(MIN.) = 9.98

SUBAREA AREA(ACRES) = 5.10 SUBAREA RUNOFF(CFS) = 9.29
AREA-AVERAGE RUNOFF COEFFICIENT = 0.300

TOTAL AREA(ACRES) = 19.50 PEAK FLOW RATE(CFS) = 35.52

END OF SUBAREA CHANNEL FLOW HYDRAULICS:
DEPTH(FEET) = 0.61 FLOW VELOCITY(FEET/SEC.) = 13.93
LONGEST FLOWPATH FROM NODE 100.00 TO NODE 120.00 = 1577.00 FEET.

Fehkhdededdehhhhdedehdedhedhhdhhhhhfehhhhhdhhhdehhhhfhhhhdedhhhekdehddheddchhdhhhdehhdihhd®

FLOW PROCESS FROM NODE 120.00 TO NODE 125.00 1S CODE = 51

>>>>>COMPUTE TRAPEZOIDAL CHANNEL FLOW<<<<<
>>>>>TRAVELTIME THRU SUBAREA (EXISTING ELEMENT)<<<<<

1650.00

ELEVATION DATA: UPSTREAM(FEET) = 1700.00 DOWNSTREAM(FEET) 092741

CHANNEL LENGTH THRU SUBAREA(FEET) = 140.00 CHANNEL SLOPE
CHANNEL BASE(FEET) = 3.00 "Z" FACTOR = 2.000
MANNING'S FACTOR = 0.030 MAXIMUM DEPTH(FEET) = 1.00

100 YEAR RAINFALL INTENSITY(INCH/HOUR) = 6.017
USER-SPECIFIED RUNOFF COEFFICIENT = .3000

S.C.S. CURVE NUMBER (AMC II) = 091
TRAVEL TIME COMPUTED USING ESTIMATED FLOW(CFS) = 3
TRAVEL TIME THRU SUBAREA BASED ON VELOCITY(FEET/SEC.)
AVERAGE FLOW DEPTH(FEET) = 0.54 TRAVEL TIME(MIN.)
Tc(MIN.) = 10.13

SUBAREA AREA(ACRES) = 0.60 SUBAREA RUNOFF(CFS) = 1.08
AREA-AVERAGE RUNOFF COEFFICIENT = 0.300
TOTAL AREA(CACRES) = 20.10 PEAK FLOW RATE(CFS) = 36.28

.07
16.20
0.14

i o

END OF SUBAREA CHANNEL FLOW HYDRAULICS:
DEPTH(FEET) = 0.54 FLOW VELOCITY(FEET/SEC.) = 16.29
LONGEST FLOWPATH FROM NODE 100.00 TO NODE 125.00 = 1717.00 FEET.

END OF STUDY SUMMARY:
TOTAL AREA(ACRES) = 20.10 TC(MIN.) = 10.13
PEAK FLOW RATE(CFS) = 36.28

END OF RATIONAL METHOD ANALYSIS

Page 3
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Flekdeddhhhhdhkdhhhhddhdhhhhhdhhhhhdedddhdehhddddededededededehededededehdedehdtdedeteddhddhfiid

RATIONAL METHOD HYDROLOGY COMPUTER PROGRAM PACKAGE
Reference: SAN DIEGO COUNTY FLOOD CONTROL DISTRICT
2003,1985,1981 HYDROLOGY MANUAL
(c) copyright 1982-2003 Advanced Engineering Software (aes)
ver. 1.5A Release Date: 01/01/2003 License ID 1261

Analysis prepared by:

RICK ENGINEERING COMPANY
5620 Friars Road
San Diego, california 92110
619-291-0707 Fax 619-291-4165

FTehdehdehhdeddhhhhdhddeddhhdhdk DESCRIPTION OF STUDY Je g de de e dede dededede dedede dedede dededededede ke de ke

* RANCHO GUEJITO - ROCKWOOD VILLAGE J-14557BB (3/12/15) *
* BASIN 200; 100-YR - 6 HOUR PRECIPITATION ¥
* PRE-PROJECT #*

FTededehkdehdedehhdfehhhdddhkdehdhdhdehhkdehhhhdeddehdehhdfldhdedhdhdehhdhhdhdedhtedhdhhhthdhid

FILE NAME: RGRVZ200.RAT
TIME/DATE OF STUDY: 14:04 03/12/2015

2003 SAN DIEGO MANUAL CRITERIA

USER SPECIFIED STORM EVENT(YEAR) = 100.00

6-HOUR DURATION PRECIPITATION (INCHES) = 3.600

SPECIFIED MINIMUM PIPE SIZE(INCH) = 18.00

SPECIFIED PERCENT OF GRADIENTS(DECIMAL) TO USE FOR FRICTION SLOPE = 0.90

SAN DIEGO HYDROLOGY MANUAL "C"-VALUES USED FOR RATIONAL METHOD

NOTE: USE MODIFIED RATIONAL METHOD PROCEDURES FOR CONFLUENCE ANALYSIS

*USER-DEFINED STREET-SECTIONS FOR COUPLED PIPEFLOW AND STREETFLOW MODEL*
HALF- CROWN TO  STREET-CROSSFALL: CURB GUTTER-GEOMETRIES: MANNING
WIDTH CROSSFALL IN- / OUT-/PARK- HEIGHT WIDTH LIP HIKE FACTOR

NO. (FT) (FT) SIDE / SIDE/ WAY (FT) (FT) (FT) (FTD) (n)

1 30.0 20.0 0.018/0.018/0.020 0.67 2.00 0.0313 0.167 0.0150

GLOBAL STREET FLOW-DEPTH CONSTRAINTS:
1. Relative Flow-Depth = 0.00 FEET
as (Maximum Allowable Street Flow Depth) - (Top-of-Curb)
2. (Depth)*(velocity) Constraint = 6.0 (FT*FT/S)
*SIZE PIPE WITH A FLOW CAPACITY GREATER THAN
OR EQUAL TO THE UPSTREAM TRIBUTARY PIPE.*

Sekdheddedehhdedhddfddeddedehddddeddddehdededfeddehedlehdeffhdiddddchhddehdedeheiedehhhdddhdhd®

FLOW PROCESS FROM NODE 200.00 TO NODE 205.00 IS CODE = 21

>>>>>RATIONAL METHOD INITIAL SUBAREA ANALYSIS<<<<<

USER-SPECIFIED RUNOFF COEFFICIENT = .3000
S.C.S. CURVE NUMBER (AMC II) = 91
INITIAL SUBAREA FLOW-LENGTH(FEET) = 148.00
UPSTREAM ELEVATION(FEET) = 1850.00
DOWNSTREAM ELEVATION(FEET) 1825.00
ELEVATION DIFFERENCE(FEET) 25.00
SUBAREA OVERLAND TIME OF FLOW(MIN.) = 6.684
WARNING: INITIAL SUBAREA FLOW PATH LENGTH IS GREATER THAN
THE MAXIMUM OVERLAND FLOW LENGTH =  100.00
Page 1
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RGRV200.RES
(Reference: Table 3-1B of Hydrology Manual)
THE MAXIMUM OVERLAND FLOW LENGTH IS USED IN Tc CALCULATION!
100 YEAR RAINFALL INTENSITY(INCH/HOUR) = 7.865
SUBAREA RUNOFF(CFS) = 0.47
TOTAL AREA(ACRES) = 0.20 TOTAL RUNOFF(CFS) = 0.47

Tedhedekhdedfdhdhhdehhdhfdehdddedhdedededdedehdededekdededoddeddeicdefdehdodedehdhdehdodedetdhdhdhdhhihi®

FLOW PROCESS FROM NODE 205.00 TO NODE 210.00 IS CODE = 51

>>>>>COMPUTE TRAPEZOIDAL CHANNEL FLOW<<<<<
>>>>>TRAVELTIME THRU SUBAREA (EXISTING ELEMENT)<<<<<

ELEVATION DATA: UPSTREAM(FEET) = 1825.00 DOWNSTREAM(FEET)
CHANNEL LENGTH THRU SUBAREA(FEET) = 218.00 CHANNEL SLOPE
CHANNEL BASE(FEET) = 10.00 "Z" FACTOR = 10.000
MANNING'S FACTOR = 0.030 MAXIMUM DEPTH(FEET) = 1.00

100 YEAR RAINFALL INTENSITY(INCH/HOUR) = 7.149
USER-SPECIFIED RUNOFF COEFFICIENT = .3000

S.C.S. CURVE NUMBER (AMC II) = 91
TRAVEL TIME COMPUTED USING ESTIMATED FLOW(CFS) =
TRAVEL TIME THRU SUBAREA BASED ON VELOCITY(FEET/SEC.) 3.41
AVERAGE FLOW DEPTH(FEET) = 0.03 TRAVEL TIME(MIN.) 1.07
Tc(MIN.) = 7.75

SUBAREA AREA(ACRES) = 0.40 SUBAREA RUNOFF(CFS) = 0.86
AREA-AVERAGE RUNOFF COEFFICIENT = 0.300
TOTAL AREA(ACRES) = 0.60 PEAK FLOW RATE(CFS) = 1.29

0.5734

.90

o

END OF SUBAREA CHANNEL FLOW HYDRAULICS:
DEPTH(FEET) = 0.03 FLOW VELOCITY(FEET/SEC.) = 3.73
LONGEST FLOWPATH FROM NODE 200.00 TO NODE 210.00 = 366.00 FEET.

END OF STUDY SUMMARY:
TOTAL AREA(ACRES)
PEAK FLOW RATE(CFS)

0.60 TC(MIN.) = 7.75
1.29

END OF RATIONAL METHOD ANALYSIS

page 2
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RGRV300.RES
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RATIONAL METHOD HYDROLOGY COMPUTER PROGRAM PACKAGE
Reference: SAN DIEGO COUNTY FLOOD CONTROL DISTRICT
2003,1985,1981 HYDROLOGY MANUAL
(c) copyright 1982-2003 Advanced Engineering Software (aes)
ver. 1.5A Release Date: 01/01/2003 License ID 1261

Analysis prepared by:

RICK ENGINEERING COMPANY
5620 Friars Road
San Diego, California 92110
619-291-0707 Fax 619-291-4165

Yededehehfdhfokehdehddehhdhhhhtdsk DESCRIPTION OF STUDY Fhdfhddehhdkdhddehhddehdehditd

* RANCHO GUEJITO - ROCKWOOD VILLAGE 3-14557BB (3/12/15) *
* BASIN 300; 100-YR - 6 HOUR PRECIPITATION ¥
* PRE-PROJECT *

dededededehdhkdhdhhhhdkdehhhddhehededhdhdehdhhhidfddedhhdddededdehddhtedddddeddhddhhiihhhiis

FILE NAME: RGRV300.RAT
TIME/DATE OF STUDY: 14:09 03/12/2015

2003 SAN DIEGO MANUAL CRITERIA

USER SPECIFIED STORM EVENT(YEAR) = 100.00

6-HOUR DURATION PRECIPITATION (INCHES) = 3.600

SPECIFIED MINIMUM PIPE SIZE(INCH) = 18.00

SPECIFIED PERCENT OF GRADIENTS(DECIMAL) TO USE FOR FRICTION SLOPE = 0.90

SAN DIEGO HYDROLOGY MANUAL "C"-VALUES USED FOR RATIONAL METHOD

NOTE: USE MODIFIED RATIONAL METHOD PROCEDURES FOR CONFLUENCE ANALYSIS

*USER-DEFINED STREET-SECTIONS FOR COUPLED PIPEFLOW AND STREETFLOW MODEL*
HALF- CROWN TO STREET-CROSSFALL: CURB GUTTER-GEOMETRIES: MANNING
WIDTH CROSSFALL IN- / OUT-/PARK- HEIGHT WIDTH LIP HIKE FACTOR

NO. (FT) (FT) SIDE / SIDE/ WAY (FT) (FT) (FT) (FT) (n

1 30.0 20.0 0.018/0.018/0.020 0.67 2.00 0.0313 0.167 0.0150

GLOBAL STREET FLOW-DEPTH CONSTRAINTS:
1. Relative Flow-Depth = 0.00 FEET
as (Maximum Allowable Street Flow Depth) - (Top-of-Curb)
2. (Depth)*(velocity) Constraint = 6.0 (FT*FT/S)
*STZE PIPE WITH A FLOW CAPACITY GREATER THAN
OR EQUAL TO THE UPSTREAM TRIBUTARY PIPE.*

Be de de de de g de Fe e e e e e e e de e e Fe ke e de e de g dode e dede de e dodode de e e dede dede de e de e de de e de de de e dede e de e de de de e de de e de e e de e de de de b
FLOW PROCESS FROM NODE 300.00 TO NODE 305.00 1S copE = 21

>>>>>RATIONAL METHOD INITIAL SUBAREA ANALYSIS<<<<<

USER-SPECIFIED RUNOFF COEFFICIENT = .3000
S.C.S. CURVE NUMBER (AMC II) = 091
INITIAL SUBAREA FLOW-LENGTH(FEET) = 184.00
UPSTREAM ELEVATION(FEET) = 1980.00
DOWNSTREAM ELEVATION(FEET) 1925.00
ELEVATION DIFFERENCE(FEET) 55.00
SUBAREA OVERLAND TIME OF FLOW(MIN.) = 6.684
WARNING: INITIAL SUBAREA FLOW PATH LENGTH IS GREATER THAN
THE MAXIMUM OVERLAND FLOW LENGTH =  100.00
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RGRV300.RES
(Reference: Table 3-1B of Hydrology Manual)
THE MAXIMUM OVERLAND FLOW LENGTH IS USED IN TC CALCULATION!
100 YEAR RAINFALL INTENSITY(INCH/HOUR) = 7.865
SUBAREA RUNOFF(CFS) = 0.47
TOTAL AREA(ACRES) = 0.20  TOTAL RUNOFF(CFS) = 0.47

Fededdeedededededehhdedhhhhhhehhfehhdhhlhhhdedhhhdehhdhlededhhdehdddidldhdhddhhdhdddidiis

FLOW PROCESS FROM NODE 305.00 TO NODE 310.00 1S CODE = 51

>>>>>COMPUTE TRAPEZOIDAL CHANNEL FLOW<<<<<
>>>>>TRAVELTIME THRU SUBAREA (EXISTING ELEMENT)<<<<<

1700.00
0.4278

ELEVATION DATA: UPSTREAM(FEET) = 1925.00 DOWNSTREAM(FEET)
CHANNEL LENGTH THRU SUBAREA(FEET) = 526.00 CHANNEL SLOPE
CHANNEL BASE(FEET) = 10.00 "Z" FACTOR = 10.000
MANNING'S FACTOR = 0.030 MAXIMUM DEPTH(FEET) = 1.00

100 YEAR RAINFALL INTENSITY(INCH/HOUR) = 6.521
USER-SPECIFIED RUNOFF COEFFICIENT = .3000

S.C.S. CURVE NUMBER (AMC II) = 91
TRAVEL TIME COMPUTED USING ESTIMATED FLOW(CFS) =
TRAVEL TIME THRU SUBAREA BASED ON VELOCITY(FEET/SEC.)
AVERAGE FLOW DEPTH(FEET) = 0.04 TRAVEL TIME(MIN.)
Tc(MIN.) = 8.94

SUBAREA AREA(ACRES) = 1.20 SUBAREA RUNOFF(CFS) = 2.35
AREA~AVERAGE RUNOFF COEFFICIENT = 0.300
TOTAL AREA(ACRES) = 1.40 PEAK FLOW RATE(CFS) = 2.74

.66
3.89
2.25

e

END OF SUBAREA CHANNEL FLOW HYDRAULICS:
DEPTH(FEET) = 0.06 FLOW VELOCITY(FEET/SEC.) = 4.61
LONGEST FLOWPATH FROM NODE 300.00 TO NODE 310.00 = 710.00 FEET.

END OF STUDY SUMMARY:
TOTAL AREA(ACRES)
PEAK FLOW RATE(CFS)

1.40 TC(MIN.) = 8.94
2.74

END OF RATIONAL METHOD ANALYSIS
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FedekhdekdefhhkddededdhdddhkdehheddkdehhkddhhkhhhhdedehhkdhhhdhdhbdTetdehkddhhhhddhkktehtt

RATIONAL METHOD HYDROLOGY COMPUTER PROGRAM PACKAGE
Reference: SAN DIEGO COUNTY FLOOD CONTROL DISTRICT
2003,1985,1981 HYDROLOGY MANUAL
(c) copyright 1982-2003 Advanced Engineering Software (aes)
ver. 1.5A Release Date: 01/01/2003 License ID 1261

Analysis prepared by:

RICK ENGINEERING COMPANY
5620 Friars Road
San Diego, California 92110
619-291-0707 Fax 619-291-4165

Yedededeedehededehefehfdehhdhhdiiiin DESCRIPTION OF STUDY dededededede dededededededededededededo e dede dedodode

* RANCHO GUEJITO - ROCKWOOD VILLAGE J-14557BB (6/4/15) *
* BASIN 400; 100-YR - 6 HOUR PRECIPITATION ¥
* PRE-PROJECT ¥

Tekdehdekdekdhehhdhhhdhhfhhdedhdktohhhddehhhhhdhdhdhhdddhhddhhhkdhhdehddhhdedhhhhdhhin

FILE NAME: RGRV400.RAT
TIME/DATE OF STUDY: 10:01 06/04/2015

2003 SAN DIEGO MANUAL CRITERIA

USER SPECIFIED STORM EVENT(YEAR) = 100.00

6-HOUR DURATION PRECIPITATION (INCHES) = 3.600

SPECIFIED MINIMUM PIPE SIZE(INCH) = 18.00

SPECIFIED PERCENT OF GRADIENTS(DECIMAL) TO USE FOR FRICTION SLOPE = 0.90

SPECIFIED CONSTANT RUNOFF COEFFICIENT = 0.300

NOTE: USE MODIFIED RATIONAL METHOD PROCEDURES FOR CONFLUENCE ANALYSIS

*USER-DEFINED STREET-SECTIONS FOR COUPLED PIPEFLOW AND STREETFLOW MODEL*
HALF- CROWN TO  STREET-CROSSFALL: CURB GUTTER-GEOMETRIES: MANNING
WIDTH CROSSFALL IN- / OUT-/PARK- HEIGHT WIDTH LIP HIKE FACTOR

NO. (FTD (FTD) SIDE / SIDE/ WAY (FT) (FT) (FT) (FT) (n)

1 30.0 20.0 0.018/0.018/0.020 0.67 2.00 0.0313 0.167 0.0150

GLOBAL STREET FLOW-DEPTH CONSTRAINTS:
1. Relative Flow-Depth = 0.00 FEET
as (Maximum Allowable Street Flow Depth) - (Top-of-Curb)
2. (Depth)*(velocity) Constraint = 6.0 (FT*FT/S)
*SIZE PIPE WITH A FLOW CAPACITY GREATER THAN
OR EQUAL TO THE UPSTREAM TRIBUTARY PIPE.¥*

dedededede dede dede dededede dede et de dedede ddodedok dede de ek dek ek ddde k hk ke k Rk hk hhh ek Aok ek dhd Td ke ke ke ke k
FLOW PROCESS FROM NODE 400.00 TO NODE 405.00 1S CODE = 21

>>>>>RATIONAL METHOD INITIAL SUBAREA ANALYSIS<<<<<

*USER SPECIFIED(GLOBAL):
ORCHARDS (EVERGREEN) GOOD COVER RUNOFF COEFFICIENT = .3000
S.C.S. CURVE NUMBER (AMC II) = 86

INITIAL SUBAREA FLOW-LENGTH(FEET) = 100.00

UPSTREAM ELEVATION(FEET) =  2254.00

DOWNSTREAM ELEVATION(FEET) =  2225.00

ELEVATION DIFFERENCE(FEET) = 29.00

SUBAREA OVERLAND TIME OF FLOW(MIN.) = 6.684

WARNING: THE MAXIMUM OVERLAND FLOW SLOPE, 10.%, IS USED IN TC CALCULATION!
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RGRV400.RES
100 YEAR RAINFALL INTENSITY(INCH/HOUR) = 7.865
SUBAREA RUNOFF(CFS) = 0.47
TOTAL AREA(ACRES) = 0.20 TOTAL RUNOFF(CFS) = 0.47

dededededehdekdehdeddededhhehhhhdhhhhdhhdehdhhhhhhhhhhhhhdhhhhdhdhdhddddeddedthhdetehdedddfdhdi

FLOW PROCESS FROM NODE 405.00 TO NODE 410.00 1S CODE = 51

>>>>>COMPUTE TRAPEZOIDAL CHANNEL FLOW<<<<<
>>>>>TRAVELTIME THRU SUBAREA (EXISTING ELEMENT)<<<<<

1925.00
0.3181

ELEVATION DATA: UPSTREAM(FEET) = 2225.00 DOWNSTREAM(FEET)
CHANNEL LENGTH THRU SUBAREA(FEET) = 943.00 CHANNEL SLOPE
CHANNEL BASE(FEET) = 10.00 "Z" FACTOR = 10.000
MANNING'S FACTOR = 0.030 MAXIMUM DEPTH(FEET) = 1.00

100 YEAR RAINFALL INTENSITY(INCH/HOUR) = 6.401

*USER SPECIFIED(GLOBAL):
ORCHARDS (EVERGREEN) GOOD COVER RUNOFF COEFFICIENT = .3000
S.C.S. CURVE NUMBER (AMC II) = 86
TRAVEL TIME COMPUTED USING ESTIMATED FLOW(CFS) = 8.34
TRAVEL TIME THRU SUBAREA BASED ON VELOCITY(FEET/SEC.)
AVERAGE FLOW DEPTH(FEET) = 0.12 TRAVEL TIME(MIN.)
Tc(MIN.) = 9.20

SUBAREA AREA(ACRES) = 8.10 SUBAREA RUNOFF(CFS) =  15.55
AREA-AVERAGE RUNOFF COEFFICIENT = 0.300
TOTAL AREA(ACRES) = 8.30 PEAK FLOW RATE(CFS) = 15.94

6.25
2.51

END OF SUBAREA CHANNEL FLOW HYDRAULICS:
DEPTH(FEET) = 0.17 FLOW VELOCITY(FEET/SEC.) = 7.87
LONGEST FLOWPATH FROM NODE 400.00 TO NODE 410.00 = 1043.00 FEET.

dekkdekdhedehdehdekhhhhhdhhdehhhdhhhdddhddehiekdehddeddehdhddddhhdhdhdddetedddeddddekddededededdedict

FLOW PROCESS FROM NODE 410.00 TO NODE 415.00 IS CODE = 51

>>>>>COMPUTE TRAPEZOIDAL CHANNEL FLOW<<<<<
>>>>>TRAVELTIME THRU SUBAREA (EXISTING ELEMENT)<<<<<

1825.00

ELEVATION DATA: UPSTREAM(FEET) = 1925.00 DOWNSTREAM(FEET) 00523

CHANNEL LENGTH THRU SUBAREA(FEET) = 1310.00 CHANNEL SLOPE
CHANNEL BASE(FEET) = 3.00 "Z" FACTOR = 5.000
MANNING'S FACTOR = 0.030 MAXIMUM DEPTH(FEET) = 1.00

100 YEAR RAINFALL INTENSITY(INCH/HOUR) = 5.421

*USER SPECIFIED(GLOBAL):
ORCHARDS (EVERGREEN) GOOD COVER RUNOFF COEFFICIENT = .3000
S.C.S. CURVE NUMBER (AMC II) = 86
TRAVEL TIME COMPUTED USING ESTIMATED FLOW(CFS) = 36.64
TRAVEL TIME THRU SUBAREA BASED ON VELOCITY(FEET/SEC.)
AVERAGE FLOW DEPTH(FEET) = 0.70 TRAVEL TIME(MIN.)
Tc(MIN.) = 11.90

SUBAREA AREA(ACRES) = 25.40 SUBAREA RUNOFF(CFS) = 41.30
AREA-AVERAGE RUNOFF COEFFICIENT = 0.300
TOTAL AREA(ACRES) = 33.70 PEAK FLOW RATE(CFS) = 54.80

8.07
2.71

END OF SUBAREA CHANNEL FLOW HYDRAULICS:
DEPTH(FEET) = 0.85 FLOW VELOCITY(FEET/SEC.) = 8.90
LONGEST FLOWPATH FROM NODE 400.00 TO NODE 415.00 = 2353.00 FEET.

e e e o de de Je Je de Je de Fe de e de de de e de e Je e de e Fe dede Ao de e de e de Fe ke Fe e Fode e de e e de e de e de e Fe de e e dede e de de de de e de de e de e de e dedede dede de de e

FLOW PROCESS FROM NODE 415.00 TO NODE 420.00 IS CODE = 51

>>>>>COMPUTE TRAPEZOIDAL CHANNEL FLOW<<<<<
>>>>>TRAVELTIME THRU SUBAREA (EXISTING ELEMENT)<<<<<

ELEVATION DATA: UPSTREAM(FEET) =  1825.00 DOWNSTREAM(FEET) = 1760.00
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CHANNEL LENGTH THRU SUBAREA(FEET) = 527.00 CHANNEL SLOPE = 0.1233
CHANNEL BASE(FEET) = 3.00 "Z" FACTOR = 3.000
MANNING'S FACTOR = 0.030 MAXIMUM DEPTH(FEET) = 2.00

100 YEAR RAINFALL INTENSITY(INCH/HOUR) = 5.223

*USER SPECIFIED(GLOBAL):
ORCHARDS (EVERGREEN) GOOD COVER RUNOFF COEFFICIENT = .3000
5.C.S. CURVE NUMBER (AMC II) = 86

TRAVEL TIME COMPUTED USING ESTIMATED FLOW(CFS) = 67.26

TRAVEL TIME THRU SUBAREA BASED ON VELOCITY(FEET/SEC.) = 12.42

AVERAGE FLOW DEPTH(FEET) = 0.93 TRAVEL TIME(MIN.) = 0.71
Tc(MIN.) = 12.61

SUBAREA AREA(ACRES) = 15.90 SUBAREA RUNOFF(CFS) = 24.91
AREA-AVERAGE RUNOFF COEFFICIENT = 0.300

TOTAL AREA(ACRES) = 49.60 PEAK FLOW RATE(CFS) = 77.71

END OF SUBAREA CHANNEL FLOW HYDRAULICS:
DEPTH(FEET) = 1.00 FLOW VELOCITY(FEET/SEC.) = 12.91
LONGEST FLOWPATH FROM NODE 400.00 TO NODE 420.00 = 2880.00 FEET.

END OF STUDY SUMMARY:
TOTAL AREA(CACRES)
PEAK FLOW RATE(CFS)

49.60 TC(MIN.) = 12.61
77.71

n

END OF RATIONAL METHOD ANALYSIS
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dedededededededodedededededekedehdekddehdehdededehtdede e hde ek h ek hhkhhhhlekdkdhddddddhdddddhddedddtk

RATIONAL METHOD HYDROLOGY COMPUTER PROGRAM PACKAGE
Reference: SAN DIEGO COUNTY FLOOD CONTROL DISTRICT
2003,1985,1981 HYDROLOGY MANUAL
(c) cCopyright 1982-2003 Advanced Engineering Software (aes)
ver. 1.5A Release Date: 01/01/2003 License ID 1261

Analysis prepared by:

RICK ENGINEERING COMPANY
5620 Friars Road
San Diego, California 92110
619-291-0707 Fax 619-291-4165

Thdhkdhhhhhdededhedehdedfdhhhdir DESCRIPTION OF STUDY **f¥ddcddedededodeidcdodedcdededodedededodedcd

* RANCHO GUEJITO - ROCKWOOD VILLAGE J-14557BB (3/12/15) *
* BASIN 500; 100-YR - 6 HOUR PRECIPITATION ¥
* PRE-PROJECT ¥

fededededededdedededededcdhddedefedededdededehdehhhhhhhhhhkh kbl hdedddehdefedekdededdehehe e dhhhddid®

FILE NAME: RGRV500.RAT
TIME/DATE OF STUDY: 14:20 03/12/2015

2003 SAN DIEGO MANUAL CRITERIA

USER SPECIFIED STORM EVENT(YEAR) = 100.00

6-HOUR DURATION PRECIPITATION (INCHES) = 3.600

SPECIFIED MINIMUM PIPE SIZE(INCH) = 18.00

SPECIFIED PERCENT OF GRADIENTS(DECIMAL) TO USE FOR FRICTION SLOPE = 0.90

SAN DIEGO HYDROLOGY MANUAL "C"-VALUES USED FOR RATIONAL METHOD

NOTE: USE MODIFIED RATIONAL METHOD PROCEDURES FOR CONFLUENCE ANALYSIS

*USER-DEFINED STREET-SECTIONS FOR COUPLED PIPEFLOW AND STREETFLOW MODEL*
HALF- CROWN TO  STREET-CROSSFALL: CURB GUTTER-GEOMETRIES: MANNING
WIDTH CROSSFALL 1IN- / OUT-/PARK~ HEIGHT WIDTH LIP HIKE FACTOR

NO. (FT) (FT) SIDE / SIDE/ WAY (FT) (FT) (M) ((FD (n)

1 30.0 20.0 0.018/0.018/0.020 0.67 2.00 0.0313 0.167 0.0150

GLOBAL STREET FLOW-DEPTH CONSTRAINTS:
1. Relative Flow-Depth = 0.00 FEET
as (Maximum Allowable Street Flow Depth) - (Top-of-Curb)
2. (Depth)*(velocity) Constraint = 6.0 (FT*FT/S)
*SIZE PIPE WITH A FLOW CAPACITY GREATER THAN
OR EQUAL TO THE UPSTREAM TRIBUTARY PIPE.*

dededededededededod dedede dedede dedede e dedede dede dede de de de de de de R de Fedede e dede d R e e de e de de e e de dede dededede R de Rl el de de R e ek k ke
FLOW PROCESS FROM NODE 500.00 TO NODE 505.00 IS CODE = 21

>>>>>RATIONAL METHOD INITIAL SUBAREA ANALYSIS<<<<<

USER-SPECIFIED RUNOFF COEFFICIENT = .3000
S.C.S. CURVE NUMBER (AMC II) = 91
INITIAL SUBAREA FLOW-LENGTH(FEET) = 586.00
UPSTREAM ELEVATION(FEET) = 1853.00
DOWNSTREAM ELEVATION(FEET) = 1687.50
ELEVATION DIFFERENCE(FEET) = 165.50
SUBAREA OVERLAND TIME OF FLOW(MIN.) = 6.684
WARNING: INITIAL SUBAREA FLOW PATH LENGTH IS GREATER THAN
THE MAXIMUM OVERLAND FLOW LENGTH = 100.00
Page 1



! |

f |

._,.

o

RGRVS500.RES
(Reference: Table 3-1B of Hydrology Manual)
THE MAXIMUM OVERLAND FLOW LENGTH IS USED IN TC CALCULATION!
100 YEAR RAINFALL INTENSITY(INCH/HOUR) = 7.865
SUBAREA RUNOFF(CFS) = 0.47
TOTAL AREA(CACRES) = 0.20 TOTAL RUNOFF(CFS) = 0.47

Yedehekededededehehddedehheddehededehehdedhhddhhehddhhhhdehdhhhhhhhdhdhhhhhdhhhhdhhhkdhhhkdddhdict

FLOW PROCESS FROM NODE 505.00 TO NODE 510.00 IS CODE = 51

>>>>>COMPUTE TRAPEZOIDAL CHANNEL FLOW<<<<<
>>>>>TRAVELTIME THRU SUBAREA (EXISTING ELEMENT)<<<<<

ELEVATION DATA: UPSTREAM(FEET) = 1687.50 DOWNSTREAM(FEET) = 945.00
CHANNEL LENGTH THRU SUBAREA(FEET) = 1308.00 CHANNEL SLOPE = 0.5677
CHANNEL BASE(FEET) = 10.00 "2" FACTOR = 10.000

MANNING'S FACTOR = 0.030 MAXIMUM DEPTH(FEET) = 1.00

100 YEAR RAINFALL INTENSITY(INCH/HOUR) = 5.523
USER-SPECIFIED RUNOFF COEFFICIENT = .3000
S.C.S. CURVE NUMBER (AMC II) = 91

TRAVEL TIME COMPUTED USING ESTIMATED FLOW(CFS) = 2.00

TRAVEL TIME THRU SUBAREA BASED ON VELOCITY(FEET/SEC.) = 4.47
AVERAGE FLOW DEPTH(FEET) = 0.04 TRAVEL TIME(MIN.) = 4.88
Tc(MIN.) = 11.57

SUBAREA AREA(ACRES) = 1.80 SUBAREA RUNOFF(CFS) = 2.98
AREA-AVERAGE RUNOFF COEFFICIENT = 0.300

TOTAL AREA(CACRES) = 2.00 PEAK FLOW RATE(CFS) = 3.31

END OF SUBAREA CHANNEL FLOW HYDRAULICS:
DEPTH(FEET) = 0.06 FLOW VELOCITY(FEET/SEC.) = 5.38
LONGEST FLOWPATH FROM NODE 500.00 TO NODE 510.00 = 1894.00 FEET.

END OF STUDY SUMMARY:
TOTAL AREA(ACRES)
PEAK FLOW RATE(CFS)

2.00 TC(MIN.) = 11.57
3.31

END OF RATIONAL METHOD ANALYSIS
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RGRV600.RES

Tdehdfehhdhhddehdefdehhhhdedhddhdhdhddhhdhhehdhdhfddhdehdehehdhdhhdhekdhdhfdhhdddhdhhkid®

RATIONAL METHOD HYDROLOGY COMPUTER PROGRAM PACKAGE
Reference: SAN DIEGO COUNTY FLOOD CONTROL DISTRICT
2003,1985,1981 HYDROLOGY MANUAL
(c) copyright 1982-2003 Advanced Engineering Software (aes)
Ver. 1.5A Release Date: 01/01/2003 License ID 1261

Analysis prepared by:

RICK ENGINEERING COMPANY
5620 Friars Road
San Diego, California 92110
619-291-0707 Fax 619-291-4165

Fedheddedofekh ke dehfohfedehkdeddld DESCRIPTION OF STUDY Fedfededehdedededehehfhhkdhhhhdhdekhd

* RANCHO GUEJITO - ROCKWOODVILLAGE J-14557BB (6/4/15) *
* BASIN 600; 100-YR - 6 HOUR PRECIPITATION *

* PRE-PROJECT ¥
Foddedededodededodededoddededededododeo ke ke dodededodokdedodededdode e dedede dedede e dede ke e dededededede e dedededede dededede dedede e dede ke dedke e ke

FILE NAME: RGRV600.RAT
TIME/DATE OF STUDY: 10:01 06/04/2015

2003 SAN DIEGO MANUAL CRITERIA

USER SPECIFIED STORM EVENT(YEAR) = 100.00

6-HOUR DURATION PRECIPITATION (INCHES) = 3.600

SPECIFIED MINIMUM PIPE SIZE(INCH) = 18.00

SPECIFIED PERCENT OF GRADIENTS(DECIMAL) TO USE FOR FRICTION SLOPE = 0.90

SAN DIEGO HYDROLOGY MANUAL "C"-VALUES USED FOR RATIONAL METHOD

NOTE: USE MODIFIED RATIONAL METHOD PROCEDURES FOR CONFLUENCE ANALYSIS

*USER-DEFINED STREET-SECTIONS FOR COUPLED PIPEFLOW AND STREETFLOW MODEL*
HALF- CROWN TO  STREET-CROSSFALL: CURB GUTTER-GEOMETRIES: MANNING
WIDTH CROSSFALL IN- / OUT-/PARK- HEIGHT WIDTH LIP HIKE FACTOR

NO. (FT) (FT) SIDE / SIDE/ WAY (FT) (FT) (FT) (FD) (n)

1 30.0 20.0 0.018/0.018/0.020 0.67 2.00 0.0313 0.167 0.0150

GLOBAL STREET FLOW-DEPTH CONSTRAINTS:
1. Relative Flow-Depth = 0.00 FEET
as (Maximum Allowable Street Flow Depth) - (Top-of-Curb)
2. (pepth)*(velocity) Constraint = 6.0 (FT*FT/S)
*SIZE PIPE WITH A FLOW CAPACITY GREATER THAN
OR EQUAL TO THE UPSTREAM TRIBUTARY PIPE.¥*

Fededededehdefededehhhddehhehdedededhhdhhdehhhddkdehdehhdedehdthdedfdhdhehdefdehedhhddihddhhdhiht®

FLOW PROCESS FROM NODE 600.00 TO NODE 605.00 IS COoDE = 21

>>>>>RATIONAL METHOD INITIAL SUBAREA ANALYSIS<<<<<

USER-SPECIFIED RUNOFF COEFFICIENT = .3000
S.C.S. CURVE NUMBER (AMC II) = 091

INITIAL SUBAREA FLOW-LENGTH(FEET) = 100.00
UPSTREAM ELEVATION(FEET) = 1810.00
DOWNSTREAM ELEVATION(FEET) = 1800.00
ELEVATION DIFFERENCE(FEET) = 10.00

SUBAREA OVERLAND TIME OF FLOW(MIN.) = 6.684
WARNING: THE MAXIMUM OVERLAND FLOW SLOPE, 10.%, IS USED IN TC CALCULATION!

100 YEAR RAINFALL INTENSITY(INCH/HOUR) = 7.865
Page 1
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SUBAREA RUNOFF(CFS) 0.47
TOTAL AREA(ACRES) = 0.20 TOTAL RUNOFF(CFS) = 0.47

dedededehhdehkhdehdhdhhdhhdehdhdhdhhhhhhhhhhhhhhhhhhhdhhdhhdkdhdkdekdehdhhhfhhhddkdhdiik

FLOW PROCESS FROM NODE 605.00 TO NODE 610.00 IS CODE = 51

>>>>>COMPUTE TRAPEZOIDAL CHANNEL FLOW<<<<<
>>>>>TRAVELTIME THRU SUBAREA (EXISTING ELEMENT)<<<<<

ELEVATION DATA: UPSTREAM(FEET) = 1800.00 DOWNSTREAM(FEET) = 1775.00
CHANNEL LENGTH THRU SUBAREA(FEET) = 324.00 CHANNEL SLOPE = 0.0772
CHANNEL BASE(FEET) = 10.00 "Z" FACTOR = 10.000
MANNING'S FACTOR = 0.030 MAXIMUM DEPTH(FEET) = 1.00

100 YEAR RAINFALL INTENSITY(INCH/HOUR) = 6.746
USER-SPECIFIED RUNOFF COEFFICIENT = .3000
S.C.S. CURVE NUMBER (AMC II) = 91
TRAVEL TIME COMPUTED USING ESTIMATED FLOW(CFS) = 3.94
TRAVEL TIME THRU SUBAREA BASED ON VELOCITY(FEET/SEC.) = 3.01
AVERAGE FLOW DEPTH(FEET) = 0.12 TRAVEL TIME(MIN.) = 1.80
Tc(MIN.) = 8.48

SUBAREA AREA(ACRES) = 3.40 SUBAREA RUNOFF(CFS) = 6.88
AREA-AVERAGE RUNOFF COEFFICIENT = 0.300
TOTAL AREA(CACRES) = 3.60 PEAK FLOW RATE(CFS) = 7.29
END OF SUBAREA CHANNEL FLOW HYDRAULICS:

DEPTH(FEET) = 0.16 FLOW VELOCITY(FEET/SEC.) = 3.79

LONGEST FLOWPATH FROM NODE 600.00 TO NODE 610.00 = 424.00 FEET.

hhekhhhdehddkhhhfhddhdehdehdededehhlhhhdfehhhhhhddhhdhfdddhdhehhdfffehdhhhhdehdhdih®

FLOW PROCESS FROM NODE 610.00 TO NODE 615.00 IS CODE = 51

>>>>>COMPUTE TRAPEZOIDAL CHANNEL FLOW<<<<<
>>>>>TRAVELTIME THRU SUBAREA (EXISTING ELEMENT)<<<<<

1650.00
0.2244

ELEVATION DATA: UPSTREAM(FEET) = 1775.00 DOWNSTREAM(FEET)
CHANNEL LENGTH THRU SUBAREA(FEET) = 557.00 CHANNEL SLOPE
CHANNEL BASE(FEET) = 3.00 "Z" FACTOR = 4,000
MANNING'S FACTOR = 0.030 MAXIMUM DEPTH(FEET) = 1.00

100 YEAR RAINFALL INTENSITY(INCH/HOUR) = 6.243
USER-SPECIFIED RUNOFF COEFFICIENT = .3000
S.C.S. CURVE NUMBER (AMC II) = 91
TRAVEL TIME COMPUTED USING ESTIMATED FLOW(CFS) = 1
TRAVEL TIME THRU SUBAREA BASED ON VELOCITY(FEET/SEC.)
AVERAGE FLOW DEPTH(FEET) = 0.29 TRAVEL TIME(MIN.)
Tc(MIN.) = 9.56

SUBAREA AREA(ACRES) = 3.40 SUBAREA RUNOFF(CFS) = 6.37
AREA-AVERAGE RUNOFF COEFFICIENT = 0.300
TOTAL AREA(CACRES) = 7.00 PEAK FLOW RATE(CFS) = 13.11

o

.47
8.58
1.08

END OF SUBAREA CHANNEL FLOW HYDRAULICS:
DEPTH(FEET) = 0.33 FLOW VELOCITY(FEET/SEC.) = 9.16
LONGEST FLOWPATH FROM NODE 600.00 TO NODE 615.00 = 981.00 FEET.

Fededededeedededededededededekdofdeheddedehdedehefedehdehddedh ke hdefddh ke hdddedde el hddhhhfhhhddhdhdhlk

FLOW PROCESS FROM NODE 615.00 TO NODE 620.00 1S CODE = 51

>>>>>COMPUTE TRAPEZOIDAL CHANNEL FLOW<<<<<
>>>>>TRAVELTIME THRU SUBAREA (EXISTING ELEMENT)<<<<<

ELEVATION DATA: UPSTREAM(FEET) = 1650.00 DOWNSTREAM(FEET) =  1375.00
CHANNEL LENGTH THRU SUBAREA(FEET) = 770.00 CHANNEL SLOPE = 0.3571
CHANNEL BASE(FEET) = 3.00 "Z" FACTOR = 4.000

MANNING'S FACTOR = 0.030 MAXIMUM DEPTH(FEET) = 1.00
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100 YEAR RAINFALL INTENSITY(INCH/HOUR) = 5.875
USER-SPECIFIED RUNOFF COEFFICIENT = .3000
S.C.S. CURVE NUMBER (AMC II) = 91

TRAVEL TIME COMPUTED USING ESTIMATED FLOW(CFS) = 27.75

TRAVEL TIME THRU SUBAREA BASED ON VELOCITY(FEET/SEC.) = 13.58
AVERAGE FLOW DEPTH(FEET) = 0.43 TRAVEL TIME(MIN.) = 0.94
Tc(MIN.) = 10.51

SUBAREA AREA(ACRES) = 16.60 SUBAREA RUNOFF(CFS) = 29.26
AREA-AVERAGE RUNOFF COEFFICIENT = 0.300

TOTAL AREA(ACRES) = 23.60 PEAK FLOW RATE(CFS) = 41.59

END OF SUBAREA CHANNEL FLOW HYDRAULICS:
DEPTH(FEET) = 0.53 FLOW VELOCITY(FEET/SEC.) = 15.28
LONGEST FLOWPATH FROM NODE 600.00 TO NODE 620.00 = 1751.00 FEET.

e e de de de de 2o e e Je de Je o de de Je de e de e do e de e de e de e de e do e de e de e de e do e de e de e de e de o e de de de de dede do e de dede dede dede dedede dede dede dede de e de

FLOW PROCESS FROM NODE 620.00 TO NODE 625.00 IS CODE = 51

>>>>>COMPUTE TRAPEZOIDAL CHANNEL FLOW<<<<<
>>>>>TRAVELTIME THRU SUBAREA (EXISTING ELEMENT)<<<<<

1150.00

ELEVATION DATA: UPSTREAM(FEET) = 1375.00 DOWNSTREAM(FEET) 06229

CHANNEL LENGTH THRU SUBAREA(FEET) = 350.00 CHANNEL SLOPE
CHANNEL BASE(FEET) = 3.00 "Z" FACTOR = 4.000
MANNING'S FACTOR = 0.030 MAXIMUM DEPTH(FEET) = 1.00

100 YEAR RAINFALL INTENSITY(INCH/HOUR) = 5.784
USER-SPECIFIED RUNOFF COEFFICIENT = .3000

S.C.S. CURVE NUMBER (AMC II) = 91
TRAVEL TIME COMPUTED USING ESTIMATED FLOW(CFS) = 7
TRAVEL TIME THRU SUBAREA BASED ON VELOCITY(FEET/SEC.)
AVERAGE FLOW DEPTH(FEET) = 0.63 TRAVEL TIME(MIN.)
Tc(MIN.) = 10.77

SUBAREA AREA(ACRES) = 42.70 SUBAREA RUNOFF(CFS) = 74.09
AREA-AVERAGE RUNOFF COEFFICIENT = 0.300
TOTAL AREA(ACRES) = 66.30 PEAK FLOW RATE(CFS) = 115.03

.63
22.59
0.26

I noo

END OF SUBAREA CHANNEL FLOW HYDRAULICS:
DEPTH(FEET) = 0.76 FLOW VELOCITY(FEET/SEC.) = 25.06
LONGEST FLOWPATH FROM NODE 600.00 TO NODE 625.00 = 2101.00 FEET.

END OF STUDY SUMMARY:
TOTAL AREA(ACRES)
PEAK FLOW RATE(CFS)

66.30 TC(MIN.) = 10.77
115.03

END OF RATIONAL METHOD ANALYSIS
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RATIONAL METHOD HYDROLOGY COMPUTER PROGRAM PACKAGE
Reference: SAN DIEGO COUNTY FLOOD CONTROL DISTRICT
2003,1985,1981 HYDROLOGY MANUAL
(c) copyright 1982-2003 Advanced Engineering Software (aes)
ver. 1.5A Release Date: 01/01/2003 License ID 1261

Analysis prepared by:

RICK ENGINEERING COMPANY
5620 Friars Road
San Diego, California 92110
619-291-0707 Fax 619-291-4165

Fededededekhekhhhhhhhhhhhdddhdkid DESCRIPTION OF STUDY dedefedekdefdeddekdehhhhhehhkddedhh®

* RANCHO GUEJITO - ROCKWOOD VILLAGE J-145578BB (3/12/15) *
* BASIN 700; 100-YR - 6 HOUR PRECIPITATION *
* PRE-PROJECT *

feddedehdddhddedehdehhdedehddehhhehhhhhhddhhdehhhdehdhhhhhdfddhhdehddhdedddethhdhtdeddtn

FILE NAME: RGRV700.RAT
TIME/DATE OF STUDY: 14:38 03/12/2015

2003 SAN DIEGO MANUAL CRITERIA

USER SPECIFIED STORM EVENT(YEAR) = 100.00

6-HOUR DURATION PRECIPITATION (INCHES) = 3.600

SPECIFIED MINIMUM PIPE SIZE(INCH) = 18.00

SPECIFIED PERCENT OF GRADIENTS(DECIMAL) TO USE FOR FRICTION SLOPE = 0.90

SAN DIEGO HYDROLOGY MANUAL "C"-VALUES USED FOR RATIONAL METHOD

NOTE: USE MODIFIED RATIONAL METHOD PROCEDURES FOR CONFLUENCE ANALYSIS

*USER-DEFINED STREET-SECTIONS FOR COUPLED PIPEFLOW AND STREETFLOW MODEL*
HALF- CROWN TO  STREET-CROSSFALL: CURB GUTTER-GEOMETRIES: MANNING
WIDTH CROSSFALL 1IN- / OUT-/PARK- HEIGHT WIDTH LIP HIKE FACTOR

NO. (FT) (FT) SIDE / SIDE/ WAY (FT) (FT) (FT) (FD (n)

1 30.0 20.0 0.018/0.018/0.020 0.67 2.00 0.0313 0.167 0.0150

GLOBAL STREET FLOW-DEPTH CONSTRAINTS:
1. Relative Flow-Depth = 0.00 FEET
as (Maximum Allowable Street Flow Depth) - (Top-of-Curb)
2. (Depth)*(velocity) Constraint = 6.0 (FT*FT/S)
*SIZE PIPE WITH A FLOW CAPACITY GREATER THAN
OR EQUAL TO THE UPSTREAM TRIBUTARY PIPE.*

Fedededededededededededeehdedededededededededehehdhehehddehhe kb hhehdhhdehhkdhdkddhdhhhdhdhdetddddehdedededehd

FLOW PROCESS FROM NODE 700.00 TO NODE 705.00 IS CODE = 21

>>>>>RATIONAL METHOD INITIAL SUBAREA ANALYSIS<<<<<

USER-SPECIFIED RUNOFF COEFFICIENT = .3000
S.C.S. CURVE NUMBER (AMC II) = 091
INITIAL SUBAREA FLOW-LENGTH(FEET) = 194.00
UPSTREAM ELEVATION(FEET) = 1790.00
DOWNSTREAM ELEVATION(FEET) 1725.00
ELEVATION DIFFERENCE(FEET) 65.00
SUBAREA OVERLAND TIME OF FLOW(MIN.) = 6.684
WARNING: INITIAL SUBAREA FLOW PATH LENGTH IS GREATER THAN
THE MAXIMUM OVERLAND FLOW LENGTH =  100.00
Page 1
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(Reference: Table 3-1B of Hydrology Manual)
THE MAXIMUM OVERLAND FLOW LENGTH IS USED IN Tc CALCULATION!
100 YEAR RAINFALL INTENSITY(INCH/HOUR) = 7.865
SUBAREA RUNOFF(CFS) = 0.47
TOTAL AREA(ACRES) = 0.20 TOTAL RUNOFF(CFS) = 0.47

fededehdohhhdhhddddhddededehhhdhlehdhffkhhddhdhhddhhdedede kb khehdehhehdhdddhtededddhdedededededededete

FLOW PROCESS FROM NODE 705.00 TO NODE 710.00 1S CODE = 51

>>>>>COMPUTE TRAPEZOIDAL CHANNEL FLOW<<<<<
>>>>>TRAVELTIME THRU SUBAREA (EXISTING ELEMENT)<<<<<

ELEVATION DATA: UPSTREAM(FEET) = 1725.00 DOWNSTREAM(FEET)
CHANNEL LENGTH THRU SUBAREA(FEET) = 1150.00 CHANNEL SLOPE
CHANNEL BASE(FEET) = 10.00 "2z" FACTOR = 10.000
MANNING'S FACTOR = 0.030 MAXIMUM DEPTH(FEET) = 1.00

100 YEAR RAINFALL INTENSITY(INCH/HOUR) = 6.459
USER-SPECIFIED RUNOFF COEFFICIENT = .3000

S.C.S. CURVE NUMBER (AMC II) = 91
TRAVEL TIME COMPUTED USING ESTIMATED FLOW(CFS) = 1
TRAVEL TIME THRU SUBAREA BASED ON VELOCITY(FEET/SEC ) 8.03
AVERAGE FLOW DEPTH(FEET) = 0.15 TRAVEL TIME(MIN.) 2.39
Tc(MIN.) = 9.07
SUBAREA AREA(ACRES) = 13.70 SUBAREA RUNOFF(CFS) = 26.55
AREA-AVERAGE RUNOFF COEFFICIENT = 0.300
TOTAL AREA(ACRES) = 13.90 PEAK FLOW RATE(CFS) = 26.94

1295.00
0.3739

.83

nnw

END OF SUBAREA CHANNEL FLOW HYDRAULICS:
DEPTH(FEET) = 0.22 FLOW VELOCITY(FEET/SEC.) = 9.82
LONGEST FLOWPATH FROM NODE 700.00 TO NODE 710.00 = 1344.00 FEET.

Thfhhhdhhdkdhhhhhhhdehdkhhhhhkhhhdhdhhhdhhkhdehhhhdhhhhddhhkbhdhhhhhhhhhhhthhdhhhdid

FLOW PROCESS FROM NODE 710.00 TO NODE 715.00 IS CODE = 51

>>>>>COMPUTE TRAPEZOIDAL CHANNEL FLOW<<<<<
>>>>>TRAVELTIME THRU SUBAREA (EXISTING ELEMENT)<<<<<

1275.00
0.0763

ELEVATION DATA: UPSTREAM(FEET) = 1295.00 DOWNSTREAM(FEET)

CHANNEL LENGTH THRU SUBAREA(FEET) = 262.00 CHANNEL SLOPE

CHANNEL BASE(FEET) = 3.00 "Z" FACTOR = 2.000

MANNING'S FACTOR = 0.030 MAXIMUM DEPTH(FEET) = 5.00
100 YEAR RAINFALL INTENSITY(INCH/HOUR) = 6.250

USER-SPECIFIED RUNOFF COEFFICIENT = .3000

S.C.S. CURVE NUMBER (AMC II) = 91

TRAVEL TIME COMPUTED USING ESTIMATED FLOW(CFS) = 32.75

TRAVEL TIME THRU SUBAREA BASED ON VELOCITY(FEET/SEC.) =

AVERAGE FLOW DEPTH(FEET) = 0.78 TRAVEL TIME(MIN.) =

Tc(MIN.) = 9.55

SUBAREA AREA(ACRES) = 6.20 SUBAREA RUNOFF(CFS) = 11.63

AREA-AVERAGE RUNOFF COEFFICIENT = 0.300

TOTAL AREA(ACRES) = 20.10 PEAK FLOW RATE(CFS) = 37.69

9.19

END OF SUBAREA CHANNEL FLOW HYDRAULICS:
DEPTH(FEET) = 0.84 FLOW VELOCITY(FEET/SEC.) = 9.55
LONGEST FLOWPATH FROM NODE 700.00 TO NODE 715.00 = 1606.00 FEET.

END OF STUDY SUMMARY:
TOTAL AREA(ACRES)
PEAK FLOW RATE(CFS)

20.10 TC(MIN.) = 9.55
37.69

END OF RATIONAL METHOD ANALYSIS
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RATIONAL METHOD HYDROLOGY COMPUTER PROGRAM PACKAGE
Reference: SAN DIEGO COUNTY FLOOD CONTROL DISTRICT
2003,1985,1981 HYDROLOGY MANUAL
(c) Copyright 1982-2003 Advanced Engineering Software (aes)
Ver. 1.5A Release Date: 01/01/2003 License ID 1261

Analysis prepared by:

RICK ENGINEERING COMPANY
5620 Friars Road
San Diego, California 92110
619-291-0707 Fax 619-291-4165

Fededehdedehhhdeddhdeddefdedekdedeledeied DESCRIPTION OF STUDY ##*#ddcdkddcdiciciekdhddhhtdichiiid

* RANCHO GUEJITO - ROCKWOOD VILLAGE J-14557BB (6/4/15) ¥
* BASIN 800; 100-YR - 6 HOUR PRECIPITATION *
* PRE-PROJECT ¥

FTededehdhededehkddhdhdhdhddhddhdhddhhdededfhdedehdefedefededededefdeddedehdehdefdehedehdehdddedededehdofdededd

FILE NAME: RGRV800.RAT
TIME/DATE OF STUDY: 10:10 06/04/2015

2003 SAN DIEGO MANUAL CRITERIA

USER SPECIFIED STORM EVENT(YEAR) = 100.00

6-HOUR DURATION PRECIPITATION (INCHES) = 3.600

SPECIFIED MINIMUM PIPE SIZE(INCH) = 18.00

SPECIFIED PERCENT OF GRADIENTS(DECIMAL) TO USE FOR FRICTION SLOPE = 0.90

SAN DIEGO HYDROLOGY MANUAL "C"-VALUES USED FOR RATIONAL METHOD

NOTE: USE MODIFIED RATIONAL METHOD PROCEDURES FOR CONFLUENCE ANALYSIS

*USER-DEFINED STREET-SECTIONS FOR COUPLED PIPEFLOW AND STREETFLOW MODEL*
HALF- CROWN TO STREET-CROSSFALL: CURB GUTTER-GEOMETRIES: MANNING
WIDTH CROSSFALL IN- / OUT-/PARK- HEIGHT WIDTH LIP HIKE FACTOR

NO. (FT) (FT) SIDE / SIDE/ WAY (FT) (FM) (FT) C(FMD (n)

1 30.0 20.0 0.018/0.018/0.020 0.67 2.00 0.0313 0.167 0.0150

GLOBAL STREET FLOW-DEPTH CONSTRAINTS:
1. Relative Flow-Depth = 0.00 FEET
as (Maximum Allowable Street Flow Depth) - (Top-of-Curb)
2. (pepth)*(velocity) Constraint = 6.0 (FT*FT/S)
*SIZE PIPE WITH A FLOW CAPACITY GREATER THAN
OR EQUAL TO THE UPSTREAM TRIBUTARY PIPE.*

dede do e e dode dede dede oo o de dode de e oo de de e e do dode e o o e de de de de de e de dede et do B e e d dede dode de e B de e de de de e de e dede de de de i Ao dede de e de de e e
FLOW PROCESS FROM NODE 800.00 TO NODE 805.00 1S CODE = 21

USER-SPECIFIED RUNOFF COEFFICIENT = .3000
S.C.S. CURVE NUMBER (AMC II) = 91
INITIAL SUBAREA FLOW-LENGTH(FEET) = 164.00
UPSTREAM ELEVATION(FEET) = 1397.00
DOWNSTREAM ELEVATION(FEET) 1365.00
ELEVATION DIFFERENCE(FEET) 32.00
SUBAREA OVERLAND TIME OF FLOW(MIN.) = 6.684
WARNING: INITIAL SUBAREA FLOW PATH LENGTH IS GREATER THAN
THE MAXIMUM OVERLAND FLOW LENGTH =  100.00
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(Reference: Table 3-1B of Hydrology Manual)
THE MAXIMUM OVERLAND FLOW LENGTH IS USED IN Tc CALCULATION!
100 YEAR RAINFALL INTENSITY(INCH/HOUR) = 7.865
SUBAREA RUNOFF(CFS) = 0.94
TOTAL AREA(ACRES) = 0.40 TOTAL RUNOFF(CFS) = 0.94

Yededededehdefkhededehhdedhddhdehddehhhhdhdhdhdhhhdddhlehdehdhfdekdefedeteddedddteddetedehdhfhkihr

FLOW PROCESS FROM NODE 805.00 TO NODE 810.00 IS CoDE = 51

>>>>>COMPUTE TRAPEZOIDAL CHANNEL FLOW<<<<<
>>>>>TRAVELTIME THRU SUBAREA (EXISTING ELEMENT)<<<<<

ELEVATION DATA: UPSTREAM(FEET) = 1365.00 DOWNSTREAM(FEET) = 1190.00
CHANNEL LENGTH THRU SUBAREA(FEET) = 800.00 CHANNEL SLOPE = 0.2188
CHANNEL BASE(FEET) = 10.00 "Z" FACTOR = 10.000
MANNING'S FACTOR = 0.030 MAXIMUM DEPTH(FEET) = 1.00

100 YEAR RAINFALL INTENSITY(INCH/HOUR) = 6.615
USER-SPECIFIED RUNOFF COEFFICIENT = .3000

S.C.S. CURVE NUMBER (AMC II) = 91
TRAVEL TIME COMPUTED USING ESTIMATED FLOW(CFS) = 12.95
TRAVEL TIME THRU SUBAREA BASED ON VELOCITY(FEET/SEC.) = 6.48
AVERAGE FLOW DEPTH(FEET) = 0.17 TRAVEL TIME(MIN.) = 2.06
Tc(MIN.) = 8.74
SUBAREA AREA(ACRES) = 12.00 SUBAREA RUNOFF(CFS) = 23.81
AREA-AVERAGE RUNOFF COEFFICIENT = 0.300
TOTAL AREA(CACRES) = 12.40 PEAK FLOW RATE(CFS) = 24.61
END OF SUBAREA CHANNEL FLOW HYDRAULICS:
DEPTH(FEET) = 0.25 FLOW VELOCITY(FEET/SEC.) = 7.99

LONGEST FLOWPATH FROM NODE 800.00 TO NODE 810.00 = 964.00 FEET.

Fedededededededehdehdedeehhhfedfedededhdehdehehedddehddehdefhhdhhdehdheddehddhhdehhehdhdehhdhdhhhdhhdfhhs®

FLOW PROCESS FROM NODE 810.00 TO NODE 815.00 IS CODE = 51

>>>>>COMPUTE TRAPEZOIDAL CHANNEL FLOW<<<<<
>>>>>TRAVELTIME THRU SUBAREA (EXISTING ELEMENT)<<<<<

ELEVATION DATA: UPSTREAM(FEET) = 1190.00 DOWNSTREAM(FEET) =
CHANNEL LENGTH THRU SUBAREA(FEET) = 928.00 CHANNEL SLOPE = 0.2586
CHANNEL BASE(FEET) = 3.00 "Z" FACTOR = 3.000
MANNING'S FACTOR = 0.030 MAXIMUM DEPTH(FEET) = 1.00

100 YEAR RAINFALL INTENSITY(INCH/HOUR) = 6.140
USER-SPECIFIED RUNOFF COEFFICIENT = .3000
S.C.S. CURVE NUMBER (AMC II) = 91
TRAVEL TIME COMPUTED USING ESTIMATED FLOW(CFS) = 42 .29
TRAVEL TIME THRU SUBAREA BASED ON VELOCITY(FEET/SEC.) 14.44
AVERAGE FLOW DEPTH(FEET) = 0.61 TRAVEL TIME(MIN.) 1.07
Tc(MIN.) = .81
SUBAREA AREA(ACRES) = 19.20 SUBAREA RUNOFF(CFS) = 35.36
AREA-AVERAGE RUNOFF COEFFICIENT = 0.300
TOTAL AREA(CACRES) = 31.60 PEAK FLOW RATE(CFS) = 58.20

END OF SUBAREA CHANNEL FLOW HYDRAULICS:
DEPTH(FEET) = 0.72 FLOW VELOCITY(FEET/SEC.) = 15.67
LONGEST FLOWPATH FROM NODE 800.00 TO NODE 815.00 = 1892.00 FEET.

Je e ¢ e de & do Fe de e e e fe de de fe Fe e de e Fe e de e de e de e de e de e de e de e de de e e o Fe e e de de e e de e de e de ol de de e de e de e de e de de e de dede dede dedede de de

FLOW PROCESS FROM NODE 815.00 TO NODE 820.00 IS CcopE = 51

>>>>>COMPUTE TRAPEZOIDAL CHANNEL FLOW<<<<<
>>>>>TRAVELTIME THRU SUBAREA (EXISTING ELEMENT)<<<<<

ELEVATION DATA: UPSTREAM(FEET) = 950.00 DOWNSTREAM(FEET) = 525.00
Page 2
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CHANNEL LENGTH THRU SUBAREA(FEET) = 756.00 CHANNEL SLOPE = 0.5622
CHANNEL BASE(FEET) = 3.00 "Z" FACTOR = 2.000
MANNING'S FACTOR = 0.030 MAXIMUM DEPTH(FEET) = 1.00

100 YEAR RAINFALL INTENSITY(INCH/HOUR) = 5.929
USER-SPECIFIED RUNOFF COEFFICIENT = .3000
S.C.S. CURVE NUMBER (AMC II) = 91

TRAVEL TIME COMPUTED USING ESTIMATED FLOW(CFS) = 67.90

TRAVEL TIME THRU SUBAREA BASED ON VELOCITY(FEET/SEC.) = 23.07
AVERAGE FLOW DEPTH(FEET) = 0.68 TRAVEL TIME(MIN.) = 0.55
Tc(MIN.) = 10.36

SUBAREA AREA(ACRES) = 10.90 SUBAREA RUNOFF(CFS) = 19.39
AREA-AVERAGE RUNOFF COEFFICIENT = 0.300

TOTAL AREA(ACRES) = 42.50 PEAK FLOW RATE(CFS) = 75.59

END OF SUBAREA CHANNEL FLOW HYDRAULICS:
DEPTH(FEET) = 0.71 FLOW VELOCITY(FEET/SEC.) = 23.90
LONGEST FLOWPATH FROM NODE 800.00 TO NODE 820.00 = 2648.00 FEET.

END OF STUDY SUMMARY:
TOTAL AREA(ACRES)
PEAK FLOW RATE(CFS)

42.50 TC(MIN.) = 10.36
75.59

END OF RATIONAL METHOD ANALYSIS
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RATIONAL METHOD HYDROLOGY COMPUTER PROGRAM PACKAGE
Reference: SAN DIEGO COUNTY FLOOD CONTROL DISTRICT
2003,1985,1981 HYDROLOGY MANUAL
(c) copyright 1982-2003 Advanced Engineering Software (aes)
Ver. 1.5A Release Date: 01/01/2003 License ID 1261

Analysis prepared by:

RICK ENGINEERING COMPANY
5620 Friars Road
San Diego, California 92110
619-291-0707 Fax 619-291-4165

ekt hhhdhhdhdhhhhhfhhhdhd DESCRIPTION OF STUDY ¥ %dcdddcdedcdededededcdodedededododededeodcded

* RANCHO GUEJITO - ROCKWOOD VILLAGE J]-14557BB (6/4/15) ¥
* BASIN 900; 100-YR - 6 HOUR PRECIPITATION ¥
* PRE-PROJECT ¥

dedededehhdedhedefdedehkdehhkdehhehdededehdehkdehhhdehhhhhdthhhdohdhhthdhdhhhdhhhhhhdehhhhhhkts

FILE NAME: RGRV900.RAT
TIME/DATE OF STUDY: 10:14 06/04/2015

2003 SAN DIEGO MANUAL CRITERIA

USER SPECIFIED STORM EVENT(YEAR) = 100.00

6-HOUR DURATION PRECIPITATION (INCHES) = 3.600

SPECIFIED MINIMUM PIPE SIZE(INCH) = 18.00

SPECIFIED PERCENT OF GRADIENTS(DECIMAL) TO USE FOR FRICTION SLOPE = 0.90

SAN DIEGO HYDROLOGY MANUAL "C'"-VALUES USED FOR RATIONAL METHOD

NOTE: USE MODIFIED RATIONAL METHOD PROCEDURES FOR CONFLUENCE ANALYSIS

*USER-DEFINED STREET-SECTIONS FOR COUPLED PIPEFLOW AND STREETFLOW MODEL*
HALF- CROWN TO  STREET-CROSSFALL: CURB GUTTER-GEOMETRIES: MANNING
WIDTH CROSSFALL IN- / OUT-/PARK- HEIGHT WIDTH LIP HIKE FACTOR

NO. (FD) (FT) SIDE / SIDE/ WAY (FT) (FT) (FT) (FT) (n)

1 30.0 20.0 0.018/0.018/0.020 0.67 2.00 0.0313 0.167 0.0150

GLOBAL STREET FLOW-DEPTH CONSTRAINTS:
1. Relative Flow-Depth = 0.00 FEET
as (Maximum Allowable Street Flow Depth) - (Top-of-Curb)
2. (pepth)*(velocity) Constraint = 6.0 (FT*FT/S)
*SIZE PIPE WITH A FLOW CAPACITY GREATER THAN
OR EQUAL TO THE UPSTREAM TRIBUTARY PIPE.*

fededefedofededehfedehhhhhdedehhhehhhhhhkhdhhdhdhhhdhdkhhdedhlhddedetedodeeddededehdeddhedhdehedehihthhhihs

FLOW PROCESS FROM NODE 900.00 TO NODE 905.00 1ISs CoDE = 21

>>>>>RATIONAL METHOD INITIAL SUBAREA ANALYSIS<<<<<

USER-SPECIFIED RUNOFF COEFFICIENT = .3000
S.C.S. CURVE NUMBER (AMC II) = 091
INITIAL SUBAREA FLOW-LENGTH(FEET) = 120.00
UPSTREAM ELEVATION(FEET) = 1864.50
DOWNSTREAM ELEVATION(FEET) 1855.00
ELEVATION DIFFERENCE(FEET) 9.50
SUBAREA OVERLAND TIME OF FLOW(MIN.) = 7.226
WARNING: INITIAL SUBAREA FLOW PATH LENGTH IS GREATER THAN
THE MAXIMUM OVERLAND FLOW LENGTH = 100.00
Page 1
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(Reference: Table 3-1B of Hydrology Manual)
THE MAXIMUM OVERLAND FLOW LENGTH IS USED IN Tc CALCULATION!
100 YEAR RAINFALL INTENSITY(INCH/HOUR) = 7.480
SUBAREA RUNOFF(CFS) = 0.45
TOTAL AREA(ACRES) = 0.20 TOTAL RUNOFF(CFS) = 0.45

dedededefehededokdefdededededehddehdededehededdededhdehddehhhdehdhhhddtdtdddtdhdddthddetehehhkkdededtedcdedded

FLOW PROCESS FROM NODE 905.00 TO NODE 910.00 IS CODE = 51

>>>>>COMPUTE TRAPEZOIDAL CHANNEL FLOW<<<<<
>>>>>TRAVELTIME THRU SUBAREA (EXISTING ELEMENT)<<<<<

1825.00
0.1333

ELEVATION DATA: UPSTREAM(FEET) = 1855.00 DOWNSTREAM(FEET)
CHANNEL LENGTH THRU SUBAREA(FEET) = 225.00 CHANNEL SLOPE
CHANNEL BASE(FEET) = 10.00 "z" FACTOR = 10.000
MANNING'S FACTOR = 0.030 MAXIMUM DEPTH(FEET) = 2.00

100 YEAR RAINFALL INTENSITY(INCH/HOUR) = 6.705
USER-SPECIFIED RUNOFF COEFFICIENT = .3000
S.C.S. CURVE NUMBER (AMC II) = 91
TRAVEL TIME COMPUTED USING ESTIMATED FLOW(CFS) =
TRAVEL TIME THRU SUBAREA BASED ON VELOCITY(FEET/SEC.) 2.81
AVERAGE FLOW DEPTH(FEET) = 0.07 TRAVEL TIME(MIN.) 1.34
Tc(MIN.) = 8.56

SUBAREA AREA(ACRES) = 1.50 SUBAREA RUNOFF(CFS) = 3.02
AREA-AVERAGE RUNOFF COEFFICIENT = 0.300
TOTAL AREA(ACRES) = 1.70 PEAK FLOW RATE(CFS) = 3.42

.97

[

END OF SUBAREA CHANNEL FLOW HYDRAULICS:
DEPTH(FEET) = 0.09 FLOW VELOCITY(FEET/SEC.) = 3.54
LONGEST FLOWPATH FROM NODE 900.00 TO NODE 910.00 = 345.00 FEET.

fhkdhdehddhdekddhhhdhkhhhhhddhhdhhhhhhhdhhhhdhdhddehdhhhdhhhdehdehlehddedhdehtehhdhdehdedhdi®

FLOW PROCESS FROM NODE 910.00 TO NODE 915.00 IS CODE = 51

>>>>>COMPUTE TRAPEZOIDAL CHANNEL FLOW<<<<<
>>>>>TRAVELTIME THRU SUBAREA (EXISTING ELEMENT)<<<<<

1665.00
0.3596

ELEVATION DATA: UPSTREAM(FEET) = 1825.00 DOWNSTREAM(FEET)
CHANNEL LENGTH THRU SUBAREA(FEET) = 445.00 CHANNEL SLOPE
CHANNEL BASE(FEET) = 3.00 "Z" FACTOR = 5.000
MANNING'S FACTOR = 0.030 MAXIMUM DEPTH(FEET) = 2.00

100 YEAR RAINFALL INTENSITY(INCH/HOUR) = 6.307
USER-SPECIFIED RUNOFF COEFFICIENT = .3000

S.C.S. CURVE NUMBER (AMC II) = 91
TRAVEL TIME COMPUTED USING ESTIMATED FLOW(CFS) = .02
TRAVEL TIME THRU SUBAREA BASED ON VELOCITY(FEET/SEC.) 8.71
AVERAGE FLOW DEPTH(FEET) = 0.20 TRAVEL TIME(MIN.) 0.85
Tc(MIN.) = .41

SUBAREA AREA(ACRES) = 3.80 SUBAREA RUNOFF(CFS) = 7.19
AREA-AVERAGE RUNOFF COEFFICIENT = 0.300
TOTAL AREA(ACRES) = 5.50 PEAK FLOW RATE(CFS) = 10.41

i~

END OF SUBAREA CHANNEL FLOW HYDRAULICS:
DEPTH(FEET) = 0.25 FLOW VELOCITY(FEET/SEC.) = 9.85
LONGEST FLOWPATH FROM NODE 900.00 TO NODE 915.00 = 790.00 FEET.

END OF STUDY SUMMARY:
TOTAL AREA(ACRES)
PEAK FLOW RATE(CFS)

5.50 TC(MIN.) = 9.41
10.41

END OF RATIONAL METHOD ANALYSIS
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****************************************************************************

RATIONAL METHOD HYDROLOGY COMPUTER PROGRAM PACKAGE
Reference: SAN DIEGO COUNTY FLOOD CONTROL DISTRICT
2003,1985,1981 HYDROLOGY MANUAL
(c) Copyright 1982-2003 Advanced Engineering Software (aes)
vVer. 1.5A Release Date: 01/01/2003 License ID 1261

Analysis prepared by:

RICK ENGINEERING COMPANY
5620 Friars Road
San Diego, california 92110
619-291-0707 Fax 619-291-4165

dedededefdhdhhhdhehddhdehhddtedhtd DESCRIPTION OF STUDY dededededehehedehdedehhhdddedehdhhkhh®

* RANCHO GUEJITO - ROCKWOOD VILLAGE J-14557BB (6/4/15) *
* BASIN 1000; 100-YR - 6 HOUR PRECIPITATION *
* PRE-PROJECT #

fhdkkdekddhhdehdeddehdhhkdehdeddehdohdhdhhhhhhdhhdhdehhhdehtehdehdhhdeddeddededdedededodtetdodts

FILE NAME: RGRV1000.RAT
TIME/DATE OF STUDY: 10:21 06/04/2015

2003 SAN DIEGO MANUAL CRITERIA

USER SPECIFIED STORM EVENT(YEAR) = 100.00

6-HOUR DURATION PRECIPITATION (INCHES) = 3.600

SPECIFIED MINIMUM PIPE SIZE(INCH) = 18.00

SPECIFIED PERCENT OF GRADIENTS(DECIMAL) TO USE FOR FRICTION SLOPE = 0.90

SAN DIEGO HYDROLOGY MANUAL "C"-VALUES USED FOR RATIONAL METHOD

NOTE: USE MODIFIED RATIONAL METHOD PROCEDURES FOR CONFLUENCE ANALYSIS

*USER-DEFINED STREET-SECTIONS FOR COUPLED PIPEFLOW AND STREETFLOW MODEL*
HALF- CROWN TO  STREET-CROSSFALL: CURB GUTTER-GEOMETRIES: MANNING
WIDTH CROSSFALL IN- / OUT-/PARK- HEIGHT WIDTH LIP HIKE FACTOR

NO. (FT) (FT) SIDE / SIDE/ WAY (FT) (FT) (FT) (FTD) (n)

1 30.0 20.0 0.018/0.018/0.020 0.67 2.00 0.0313 0.167 0.0150

GLOBAL STREET FLOW-DEPTH CONSTRAINTS:
1. Relative Flow-Depth = 0.00 FEET
as (Maximum_ Allowable Street Flow Depth) - (Top-of-Curb)
2. (Depth)*(velocity) Constraint = 6.0 (FT*FT/S)
*SIZE PIPE WITH A FLOW CAPACITY GREATER THAN
OR EQUAL TO THE UPSTREAM TRIBUTARY PIPE.*

edededed Rddd A d R de e de dekde Ao deddde e de e R Ak kAR kR kK dede dd e e R e d ok ke k ke kdededehd et dede e de et
FLOW PROCESS FROM NODE 1000.00 TO NODE 1005.00 IS CODE = 21

>>>>>RATIONAL METHOD INITIAL SUBAREA ANALYSIS<<<<<

USER-SPECIFIED RUNOFF COEFFICIENT = .3000
S.C.S. CURVE NUMBER (AMC II) = 91
INITIAL SUBAREA FLOW-LENGTH(FEET) = 200.00
UPSTREAM ELEVATION(FEET) = 1853.00
DOWNSTREAM ELEVATIONCFEET) = 1835.00
ELEVATION DIFFERENCE(FEET) = 18.00
SUBAREA OVERLAND TIME OF FLOW(MIN.) = 6.923
WARNING: INITIAL SUBAREA FLOW PATH LENGTH IS GREATER THAN
THE MAXIMUM OVERLAND FLOW LENGTH =  100.00
Page 1
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RGRV1000.RES
(Reference: Table 3-1B of Hydrology Manual)
THE MAXIMUM OVERLAND FLOW LENGTH IS USED IN TC CALCULATION!
100 YEAR RAINFALL INTENSITY(INCH/HOUR) = 7.689
SUBAREA RUNOFF(CFS) = 0.46
TOTAL AREA(ACRES) = 0.20 TOTAL RUNOFF(CFS) = 0.46

ffekhdehddhehddhkhedehdhhhhhhhdehdhhddhdetehddhtethdehhfehthhddddhkhhhhhdehhdhdedehdhtodhits

FLOW PROCESS FROM NODE 1005.00 TO NODE 1010.00 1S CoDE = 51

>>>>>COMPUTE TRAPEZOIDAL CHANNEL FLOW<<<<<
>>>>>TRAVELTIME THRU SUBAREA (EXISTING ELEMENT)<<<<<

ELEVATION DATA: UPSTREAM(FEET) = 1835.00 DOWNSTREAM(FEET)

CHANNEL LENGTH THRU SUBAREA(FEET) = 1600.00 CHANNEL SLOPE

CHANNEL BASE(FEET) = 10.00 "Z" FACTOR = 10.000

MANNING'S FACTOR = 0.030 MAXIMUM DEPTH(FEET) = 2.00
100 YEAR RAINFALL INTENSITY(INCH/HOUR) = 6.306
USER-SPECIFIED RUNOFF COEFFICIENT = .3000

S.C.S. CURVE NUMBER (AMC II) = 91

TRAVEL TIME COMPUTED USING ESTIMATED FLOW(CFS) = 24.72

TRAVEL TIME THRU SUBAREA BASED ON VELOCITY(FEET/SEC.) = 10.70

AVERAGE FLOW DEPTH(FEET) = 0.19 TRAVEL TIME(MIN.) = 2.49

Tc(MIN.) = 9.42

SUBAREA AREA(ACRES) = 25.30 SUBAREA RUNOFF(CFS) = 47.86

AREA-AVERAGE RUNOFF COEFFICIENT = 0.300

TOTAL AREA(ACRES) = 25.50 PEAK FLOW RATE(CFS) = 48.24

0.5219

END OF SUBAREA CHANNEL FLOW HYDRAULICS:
DEPTH(FEET) = 0.28 FLOW VELOCITY(FEET/SEC.) = 13.49
LONGEST FLOWPATH FROM NODE 1000.00 TO NODE 1010.00 = 1800.00 FEET.

END OF STUDY SUMMARY:
TOTAL AREA(ACRES)
PEAK FLOW RATE(CFS)

25.50 TC(MIN.) = 9.42
48.24

END OF RATIONAL METHOD ANALYSIS
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fekddedefhdoddcdededihdhhdedehdededeh e hhdehdedtddddedddededehdehddhdehhdehheddhdhhhhhetetetdettedtettt

RATIONAL METHOD HYDROLOGY COMPUTER PROGRAM PACKAGE
Reference: SAN DIEGO COUNTY FLOOD CONTROL DISTRICT
2003,1985,1981 HYDROLOGY MANUAL
(c) Copyright 1982-2003 Advanced Engineering Software (aes)
ver. 1.5A Release Date: 01/01/2003 License ID 1261

Analysis prepared by:

RICK ENGINEERING COMPANY
5620 Friars Road
San Diego, California 92110
619-291-0707 Fax 619-291-4165

Fededededehedehhededeede e fkhhk DESCRIPTION OF STUDY Fedededededehedededehdhhhdehkhhddkkdk

* RANCHO GUEJITO - ROCKWOOD VILLAGE 3-14557BB (6/4/15) *
* BASIN 1100; 100-YR - 6 HOUR PRECIPITATION *
* PRE-PROJECT *

fekfdededdddedehhddhhihhdhdhkdehhhkhddhdhdehhdehdddehhhedhddehhdhhkhhdddhhehhdhdhdeddetdid

FILE NAME: RGRV1100.RAT
TIME/DATE OF STUDY: 10:25 06/04/2015

2003 SAN DIEGO MANUAL CRITERIA

USER SPECIFIED STORM EVENT(YEAR) = 100.00

6-HOUR DURATION PRECIPITATION (INCHES) = 3.600

SPECIFIED MINIMUM PIPE SIZE(INCH) = 18.00

SPECIFIED PERCENT OF GRADIENTS(DECIMAL) TO USE FOR FRICTION SLOPE = 0.90

SAN DIEGO HYDROLOGY MANUAL "C"-VALUES USED FOR RATIONAL METHOD

NOTE: USE MODIFIED RATIONAL METHOD PROCEDURES FOR CONFLUENCE ANALYSIS

*USER-DEFINED STREET-SECTIONS FOR COUPLED PIPEFLOW AND STREETFLOW MODEL*
HALF- CROWN TO  STREET-CROSSFALL: CURB GUTTER-GEOMETRIES: MANNING
WIDTH CROSSFALL IN- / OUT-/PARK- HEIGHT WIDTH LIP HIKE FACTOR

NO. (FT) (FT) SIDE / SIDE/ WAY (FT) (FT) (FT) (D (n)

1 30.0 20.0 0.018/0.018/0.020 0.67 2.00 0.0313 0.167 0.0150

GLOBAL STREET FLOW-DEPTH CONSTRAINTS:
1. Relative Flow-Depth = 0.00 FEET
as (Maximum Allowable Street Flow Depth) - (Top-of-Curb)
2. (pepth)*(velocity) Constraint = 6.0 (FT*FT/S)
*SIZE PIPE WITH A FLOW CAPACITY GREATER THAN
OR EQUAL TO THE UPSTREAM TRIBUTARY PIPE.*

fededefdedeedekhdehfhkdehededhdehededdededehdehdhddehehddefdehhdededhfdhddefdhdedethddddhdhhhddddddddit

FLOW PROCESS FROM NODE 1100.00 TO NODE 1105.00 IS CODE = 21

USER-SPECIFIED RUNOFF COEFFICIENT = .3000
S.C.S. CURVE NUMBER (AMC II) = 91
INITIAL SUBAREA FLOW-LENGTH(FEET) = 205.00
UPSTREAM ELEVATION(FEET) = 1853.00
DOWNSTREAM ELEVATION(FEET) 1830.00
ELEVATION DIFFERENCE(FEET) 23.00
SUBAREA OVERLAND TIME OF FLOW(MIN.) = 6.684
WARNING: INITIAL SUBAREA FLOW PATH LENGTH IS GREATER THAN
THE MAXIMUM OVERLAND FLOW LENGTH = 100.00
Page 1




G N S BN S

8 = ==

NS BN = e

——

RGRV1100.RES
(Reference: Table 3-1B of Hydrology Manual)
THE MAXIMUM OVERLAND FLOW LENGTH IS USED IN Tc CALCULATION!
100 YEAR RAINFALL INTENSITY(INCH/HOUR) = 7.865
SUBAREA RUNOFF(CFS) = 0.47
TOTAL AREA(ACRES) = 0.20 TOTAL RUNOFF(CFS) = 0.47

fedehdhehdhhhhhhddhddddhdhhhdehdhdhdedhddhedehdhhehhhdhhdhthhdodddedhohdhhhdenhhthhdtdddetdeds

FLOW PROCESS FROM NODE 1105.00 TO NODE 1110.00 1s cobE = 51

>>>>>COMPUTE TRAPEZOIDAL CHANNEL FLOW<<<<<
>>>>>TRAVELTIME THRU SUBAREA (EXISTING ELEMENT)<<<<<

ELEVATION DATA: UPSTREAM(FEET) = 1830.00 DOWNSTREAM(FEET) = 1675.00
CHANNEL LENGTH THRU SUBAREA(FEET) = 720.00 CHANNEL SLOPE = 0.2153
CHANNEL BASE(FEET) = 3.00 "Z" FACTOR = 5.000

MANNING'S FACTOR = 0.030 MAXIMUM DEPTH(FEET) = 2.00

100 YEAR RAINFALL INTENSITY(INCH/HOUR) = 6.716
USER-SPECIFIED RUNOFF COEFFICIENT = .3000
S.C.S. CURVE NUMBER (AMC II) = 91

TRAVEL TIME COMPUTED USING ESTIMATED FLOW(CFS) = 4.73

TRAVEL TIME THRU SUBAREA BASED ON VELOCITY(FEET/SEC.) = 6.47

AVERAGE FLOW DEPTH(FEET) = 0.19 TRAVEL TIME(MIN.) = 1.86
Tc(MIN.) = 8.54

SUBAREA AREA(ACRES) = 4.20 SUBAREA RUNOFF(CFS) = 8.46
AREA-AVERAGE RUNOFF COEFFICIENT = 0.300

TOTAL AREA(ACRES) = 4.40 PEAK FLOW RATE(CFS) = 8.86
END OF SUBAREA CHANNEL FLOW HYDRAULICS:

DEPTH(FEET) = 0.26  FLOW VELOCITY(FEET/SEC.) = 7.84

LONGEST FLOWPATH FROM NODE  1100.00 TO NODE  1110.00 = 925.00 FEET.

Fhkdkdehdehddededhddhdhddhhhhhhhhhhhhhhkhhhhhhhhdhhdhhhhhhdhhdhhhhhdehdhhthhhhhhhdddhs

FLOW PROCESS FROM NODE 1110.00 TO NODE 1115.00 1S CoDE = 51

>>>>>COMPUTE TRAPEZOIDAL CHANNEL FLOW<<<<<
>>>>>TRAVELTIME THRU SUBAREA (EXISTING ELEMENT)<<<<<

1025.00
0.5963

ELEVATION DATA: UPSTREAM(FEET) = 1675.00 DOWNSTREAM(FEET)

CHANNEL LENGTH THRU SUBAREA(FEET) = 1090.00 CHANNEL SLOPE

CHANNEL BASE(FEET) = 3.00 "Z" FACTOR = 5.000

MANNING'S FACTOR = 0.030 MAXIMUM DEPTH(FEET) = 2.00
100 YEAR RAINFALL INTENSITY(INCH/HOUR) = 6.100

USER-SPECIFIED RUNOFF COEFFICIENT = .3000

S.C.S. CURVE NUMBER (AMC II) = 91

TRAVEL TIME COMPUTED USING ESTIMATED FLOW(CFS) = 16.1%

TRAVEL TIME THRU SUBAREA BASED ON VELOCITY(FEET/SEC.) 3.23

AVERAGE FLOW DEPTH(FEET) = 0.28 TRAVEL TIME(MIN.) 1.37
Tc(MIN.) = 9.91

SUBAREA AREA(ACRES) = 7.90 SUBAREA RUNOFF(CFS) = 14.46
AREA-AVERAGE RUNOFF COEFFICIENT = 0.300

TOTAL AREA(ACRES) = 12.30 PEAK FLOW RATE(CFS) = 22.51

END OF SUBAREA CHANNEL FLOW HYDRAULICS:
DEPTH(FEET) = 0.33 FLOW VELOCITY(FEET/SEC.) = 14.61
LONGEST FLOWPATH FROM NODE 1100.00 TO NODE 1115.00 = 2015.00 FEET.

END OF STUDY SUMMARY :
TOTAL AREA(ACRES)

12.30 TC(MIN.) = 9.91
PEAK FLOW RATE(CFS) .

22.51

END OF RATIONAL METHOD ANALYSIS
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dedkddedehdedededodehddhhdehkdehdhdedefddedfededohekdedededehfehdeddehddtehhhekdohthhdhdhhhehhhhhddedetedhhditd

RATIONAL METHOD HYDROLOGY COMPUTER PROGRAM PACKAGE
Reference: SAN DIEGO COUNTY FLOOD CONTROL DISTRICT
2003,1985,1981 HYDROLOGY MANUAL
(c) Copyright 1982-2003 Advanced Engineering Software (aes)
ver. 1.5A Release Date: 01/01/2003 License ID 1261

Analysis prepared by:

RICK ENGINEERING COMPANY
5620 Friars Road
San Diego, California 92110
619-291-0707 Fax 619-291-4165

Thhdhdededehhde e defdde e kdedick DESCRIPTION OF STUDY Tekdefdedddefhdededededdedededhdhhlii

* RANCHO GUEJITO - ROCKWOOD VILLAGE J-14557BB (6/4/15) *
* BASIN 1200; 100-YR - 6 HOUR PRECIPITATION *
* PRE-PROJECT *

Yekhehhhedekdehedehkdehdehdhdhhdhdhedhhlehhkdhkdehhdehfhdehdhdkdehedhkhkdehkddeddddihddhdtdid

FILE NAME: RGRV1200.RAT
TIME/DATE OF STUDY: 10:32 06/04/2015

2003 SAN DIEGO MANUAL CRITERIA

USER SPECIFIED STORM EVENT(YEAR) = 100.00

6-HOUR DURATION PRECIPITATION (INCHES) = 3.600

SPECIFIED MINIMUM PIPE SIZE(INCH) = 18.00

SPECIFIED PERCENT OF GRADIENTS(DECIMAL) TO USE FOR FRICTION SLOPE = 0.90

SAN DIEGO HYDROLOGY MANUAL "C"-VALUES USED FOR RATIONAL METHOD

NOTE: USE MODIFIED RATIONAL METHOD PROCEDURES FOR CONFLUENCE ANALYSIS

*USER-DEFINED STREET-SECTIONS FOR COUPLED PIPEFLOW AND STREETFLOW MODEL*
HALF- CROWN TO STREET-CROSSFALL: CURB GUTTER-GEOMETRIES: MANNING
WIDTH CROSSFALL IN- / OUT-/PARK- HEIGHT WIDTH LIP HIKE FACTOR

NO. (FT) (FT) SIDE / SIDE/ WAY (FD (FT) (FT) (FTD) (n)

1 30.0 20.0 0.018/0.018/0.020 0.67 2.00 0.0313 0.167 0.0150

GLOBAL STREET FLOW-DEPTH CONSTRAINTS:
1. Relative Flow-Depth = 0.00 FEET
as (Maximum Allowable Street Flow Depth) - (Top-of-Curb)
2. (pepth)*(velocity) Constraint = 6.0 (FT*FT/S)
*SIZE PIPE WITH A FLOW CAPACITY GREATER THAN
OR EQUAL TO THE UPSTREAM TRIBUTARY PIPE.*

dedekdkkdokh ok kdhh ek kd hd ke dokdddfedd R d K d ok R dokd dok de ke ke dd A d Aok hde S de e S de ke ke ke kit k
FLOW PROCESS FROM NODE 1200.00 TO NODE 1205.00 1S CODE = 21

>>>>>RATIONAL METHOD INITIAL SUBAREA ANALYSIS<<<<<

USER-SPECIFIED RUNOFF COEFFICIENT = .3000
S.C.S. CURVE NUMBER (AMC II) = 91
INITIAL SUBAREA FLOW-LENGTH(FEET) = 220.00
UPSTREAM ELEVATION(FEET) = 1393.00
DOWNSTREAM ELEVATION(FEET) = 1345.00
ELEVATION DIFFERENCE(FEET) = 48.00
SUBAREA OVERLAND TIME OF FLOW(MIN.) = 6.684
WARNING: INITIAL SUBAREA FLOW PATH LENGTH IS GREATER THAN
THE MAXIMUM OVERLAND FLOW LENGTH = 100.00
Page 1
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(Reference: Table 3-1B of Hydrology Manual)
THE MAXIMUM OVERLAND FLOW LENGTH IS USED IN Tc CALCULATION!
100 YEAR RAINFALL INTENSITY(INCH/HOUR) = 7.865
SUBAREA RUNOFF(CFS) = 0.47
TOTAL AREA(ACRES) = 0.20 TOTAL RUNOFF(CFS) = 0.47

fdededededededededehedededetededefededededededokdeddhhdeddohddoddeddedededddoddededededdhhhdheddetehhdhdddddddddedddis

FLOW PROCESS FROM NODE 1205.00 TO NODE 1210.00 IS CODE = 51

>>>>>COMPUTE TRAPEZOIDAL CHANNEL FLOW<<<<<
>>>>>TRAVELTIME THRU SUBAREA (EXISTING ELEMENT)<<<<<

ELEVATION DATA: UPSTREAM(FEET) = 1345.00 DOWNSTREAM(FEET) = 1200.00
CHANNEL LENGTH THRU SUBAREA(FEET) = 475.00 CHANNEL SLOPE = 0.3053
CHANNEL BASE(FEET) = . 10.00 "Z" FACTOR = 10.000
MANNING'S FACTOR = 0.030 MAXIMUM DEPTH(FEET) = 2.00

100 YEAR RAINFALL INTENSITY(INCH/HOUR) = 6.501
USER-SPECIFIED RUNOFF COEFFICIENT = .3000
S.C.S. CURVE NUMBER (AMC II) = 91
TRAVEL TIME COMPUTED USING ESTIMATED FLOW(CFS) = 1.76
TRAVEL TIME THRU SUBAREA BASED ON VELOCITY(FEET/SEC.) = 3.45
AVERAGE FLOW DEPTH(FEET) = 0.05 TRAVEL TIME(MIN.) = 2.30
Tc(MIN.) = 8.98

SUBAREA AREA(ACRES) = 1.30 SUBAREA RUNOFF(CFS) = 2.54
AREA-AVERAGE RUNOFF COEFFICIENT = 0.300
TOTAL AREA(ACRES) = 1.50 PEAK FLOW RATE(CFS) = 2.93
END OF SUBAREA CHANNEL FLOW HYDRAULICS:
DEPTH(FEET) = 0.06 FLOW VELOCITY(FEET/SEC.) = 4,30

LONGEST FLOWPATH FROM NODE  1200.00 TO NODE  1210.00 = 695.00 FEET.

fekdehfehiddodddehhhdhdhfdehhdehedhdehdedhhhhhhhhhddehhhdehhhddhhdhhhhhhhhhhhhdkdhhhddhthdit

FLOW PROCESS FROM NODE 1210.00 TO NODE 1215.00 IS CODE = 51

>>>>>COMPUTE TRAPEZOIDAL CHANNEL FLOW<<<<<
>>>>>TRAVELTIME THRU SUBAREA (EXISTING ELEMENT)<<<<<

1050.00

ELEVATION DATA: UPSTREAM(FEET) = 1200.00 DOWNSTREAM(FEET) 0-3191

CHANNEL LENGTH THRU SUBAREA(FEET) = 470.00 CHANNEL SLOPE
CHANNEL BASE(FEET) = 3.00 "Z" FACTOR = 5.000
MANNING'S FACTOR = 0.030 MAXIMUM DEPTH(FEET) = 2.00

100 YEAR RAINFALL INTENSITY(INCH/HOUR) = 6.047
USER-SPECIFIED RUNOFF COEFFICIENT = .3000
S.C.S. CURVE NUMBER (AMC II) = 91
TRAVEL TIME COMPUTED USING ESTIMATED FLOW(CFS) =
TRAVEL TIME THRU SUBAREA BASED ON VELOCITY(FEET/SEC.) 7.35
AVERAGE FLOW DEPTH(FEET) = 0.17 TRAVEL TIME(MIN.) 1.07
Tc(MIN.) = 10.05
SUBAREA AREA(ACRES) = 2.10 SUBAREA RUNOFF(CFS) = 3.81
AREA-AVERAGE RUNOFF COEFFICIENT = 0.300
TOTAL AREA(ACRES) = 3.60 PEAK FLOW RATE(CFS) = 6.53

.83

4

END OF SUBAREA CHANNEL FLOW HYDRAULICS:
DEPTH(FEET) = 0.20 FLOW VELOCITY(FEET/SEC.) = 8.10
LONGEST FLOWPATH FROM NODE 1200.00 TO NODE 1215.00 = 1165.00 FEET.

dededededededededededefehedededeheddede ke hddefhhdk Rk hhhhhhhhhhdddhhdhdheddhddehdddddedededodede et hddhtt

FLOW PROCESS FROM NODE 1215.00 TO NODE 1220.00 IS CODE = 51

>>>>>COMPUTE TRAPEZOIDAL CHANNEL FLOW<<<<<
>>>>>TRAVELTIME THRU SUBAREA (EXISTING ELEMENT)<<<<<

ELEVATION DATA: UPSTREAM(FEET) = 1050.00 DOWNSTREAM(FEET) = 525.00
Page 2
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CHANNEL LENGTH THRU SUBAREA(FEET) = 850.00 CHANNEL SLOPE = 0.6176
CHANNEL BASE(FEET) = 3.00 "Z" FACTOR = 3.000
MANNING'S FACTOR = 0.030 MAXIMUM DEPTH(FEET) = 2.00

100 YEAR RAINFALL INTENSITY(INCH/HOUR) = 5.641
USER-SPECIFIED RUNOFF COEFFICIENT = .,3000
S.C.S. CURVE NUMBER (AMC II) = 091

TRAVEL TIME COMPUTED USING ESTIMATED FLOW(CFS) = 9.49

TRAVEL TIME THRU SUBAREA BASED ON VELOCITY(FEET/SEC.) = 12.40
AVERAGE FLOW DEPTH(FEET) = 0.21 TRAVEL TIME(MIN.) = 1.14
Tc(MIN.) = 11.19

SUBAREA AREA(ACRES) = 3.50 SUBAREA RUNOFF(CFS) = 5.92
AREA-AVERAGE RUNOFF COEFFICIENT = 0.300

TOTAL AREA(ACRES) = 7.10 PEAK FLOW RATE(CFS) = 12.02

END OF SUBAREA CHANNEL FLOW HYDRAULICS:
DEPTH(FEET) = 0.24 FLOW VELOCITY(FEET/SEC.) = 13.37
LONGEST FLOWPATH FROM NODE 1200.00 TO NODE 1220.00 = 2015.00 FEET.

END OF STUDY SUMMARY:
TOTAL AREA(ACRES)
PEAK FLOW RATE(CFS)

7.10 TC(MIN.) = 11.19
12.02

END OF RATIONAL METHOD ANALYSIS
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Fhehhhhhdhdhhhhhhhhdddehhdddehhdhdhdhhdhhhhdhdhdhhhdhhhhkhhhdhkhhidhhhdhhehhhhhhhkhr®

RATIONAL METHOD HYDROLOGY COMPUTER PROGRAM PACKAGE
Reference: SAN DIEGO COUNTY FLOOD CONTROL DISTRICT
2003,1985,1981 HYDROLOGY MANUAL
(c) Copyright 1982- 2003 Advanced Engineering Software (aes)
Ver. 1.5A Release Date: 01/01/2003 License ID 1261

Analysis prepared by:

RICK ENGINEERING COMPANY
5620 Friars Road
San Diego, California 92110
619-291-0707 Fax 619-291-4165

fehdrdedhdddehhdhdefededededdefhiddd DESCRIPTION OF STUDY Yetfefdehdehededehehdededehhdeddedhhdtedhd

* RANCHO GUEJITO - ROCKWOOD VILLAGE J-14557BB (6/4/15) *
* BASIN 1300; 100-YR - 6 HOUR PRECIPITATION ¥
* PRE-PROJECT #

dedededekdehdehhhdhdehhdddhddedtdehdedehddihddeffdhhheddhdehhehtdhfdhhhddehdddhfedhhhhddhhisd

FILE NAME: RGRV1300.RAT
TIME/DATE OF STUDY: 10:35 06/04/2015

2003 SAN DIEGO MANUAL CRITERIA

USER SPECIFIED STORM EVENT(YEAR) = 100.00

6-HOUR DURATION PRECIPITATION (INCHES) = 3.600

SPECIFIED MINIMUM PIPE SIZE(INCH) = 18.00

SPECIFIED PERCENT OF GRADIENTS(DECIMAL) TO USE FOR FRICTION SLOPE = 0.90

SAN DIEGO HYDROLOGY MANUAL "C"-VALUES USED FOR RATIONAL METHOD

NOTE: USE MODIFIED RATIONAL METHOD PROCEDURES FOR CONFLUENCE ANALYSIS

*USER-DEFINED STREET-SECTIONS FOR COUPLED PIPEFLOW AND STREETFLOW MODEL*
HALF- CROWN TO  STREET-CROSSFALL: CURB GUTTER-GEOMETRIES: MANNING
WIDTH CROSSFALL 1IN- / OUT-/PARK- HEIGHT WIDTH LIP HIKE FACTOR

NO. (FT) (FT) SIDE / SIDE/ WAY (FT) (FT) (FT) (FD (n)

1 30.0 20.0 0.018/0.018/0.020 0.67 2.00 0.0313 0.167 0.0150

GLOBAL STREET FLOW-DEPTH CONSTRAINTS:
1. Relative Flow-Depth = 0.00 FEET
as (Maximum Allowable Street Flow Depth) - (Top-of-Curb)
2. (pepth)*(velocity) Constraint = 6.0 (FT*FT/S)
*SIZE PIPE WITH A FLOW CAPACITY GREATER THAN
OR EQUAL TO THE UPSTREAM TRIBUTARY PIPE.*

fededkdkdhdhkdekdhhhhdhdddededdedededdedehde ke hded s dedodededoded de Ao dodode dede ke Fode dede e dede e de de de dede de de de de de de
FLOW PROCESS FROM NODE 1300.00 TO NODE 1305.00 1S CODE = 21

>>>>>RATIONAL METHOD INITIAL SUBAREA ANALYSIS<<<<<

USER-SPECIFIED RUNOFF COEFFICIENT = .3000
S.C.S. CURVE NUMBER (AMC II) = 091
INITIAL SUBAREA FLOW-LENGTH(FEET) = 230.00
UPSTREAM ELEVATION(FEET) = 1333.00
DOWNSTREAM ELEVATION(FEET) 1275.00
ELEVATION DIFFERENCE(FEET) 58.00
SUBAREA OVERLAND TIME OF FLOW(MIN.) = 6.684
WARNING: INITIAL SUBAREA FLOW PATH LENGTH IS GREATER THAN
THE MAXIMUM OVERLAND FLOW LENGTH = 100.00
Page 1
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(Reference: Table 3-1B of Hydrology Manual)
THE MAXIMUM OVERLAND FLOW LENGTH IS USED IN Tc CALCULATION!
100 YEAR RAINFALL INTENSITY(INCH/HOUR) = 7.865
SUBAREA RUNOFF(CFS) = 0.71
TOTAL AREA(ACRES) = 0.30 TOTAL RUNOFF(CFS) = 0.71

feedehededehedhedehehedikdohdededdededdde etk fhdhhhhhdhhtddehhdhhdhhdhhhhhhhhthhdddhthdtdhdhdhhdid

FLOW PROCESS FROM NODE 1305.00 TO NODE 1310.00 1S CODE = 51

>>>>>COMPUTE TRAPEZOIDAL CHANNEL FLOW<<<<<
>>>>>TRAVELTIME THRU SUBAREA (EXISTING ELEMENT)<<<<<

1025.00
0.5952

ELEVATION DATA: UPSTREAM(FEET) = 1275.00 DOWNSTREAM(FEET)

CHANNEL LENGTH THRU SUBAREA(CFEET) = 420.00 CHANNEL SLOPE

CHANNEL BASE(FEET) = 10.00 "Z" FACTOR = 10.000

MANNING'S FACTOR = 0.030 MAXIMUM DEPTH(FEET) = 2.00
100 YEAR RAINFALL INTENSITY(INCH/HOUR) = 6.937
USER-SPECIFIED RUNOFF COEFFICIENT = .3000

S.C.S. CURVE NUMBER (AMC II) = 91

TRAVEL TIME COMPUTED USING ESTIMATED FLOW(CFS) = 2.49

TRAVEL TIME THRU SUBAREA BASED ON VELOCITY(FEET/SEC.)
AVERAGE FLOW DEPTH(FEET) = 0.05 TRAVEL TIME(MIN.)
Tc(MIN.) = 8.12

SUBAREA AREA(ACRES) = 1.70 SUBAREA RUNOFF(CFS) = 3.54
AREA-AVERAGE RUNOFF COEFFICIENT = 0.300

TOTAL AREA(ACRES) = 2.00 PEAK FLOW RATE(CFS) = 4,16

END OF SUBAREA CHANNEL FLOW HYDRAULICS:
DEPTH(FEET) = 0.07 FLOW VELOCITY(FEET/SEC.) = 5.94
LONGEST FLOWPATH FROM NODE  1300.00 TO NODE  1310.00 = 650.00 FEET.

Fhkdhdhdehdhdehdededdedhhhhdhhhhhhhhhhhhhdhhhhdthdhdhhhhhhhhhhhhhhhhhhdkhdhdhhdkdhdid

FLOW PROCESS FROM NODE 1310.00 TO NODE 1315.00 1S CODE = 51

>>>>>COMPUTE TRAPEZOIDAL CHANNEL FLOW<<<<<
>>>>>TRAVELTIME THRU SUBAREA (EXISTING ELEMENT)<<<<<

535.00
0.5765

ELEVATION DATA: UPSTREAM(FEET) = 1025.00 DOWNSTREAM(FEET)
CHANNEL LENGTH THRU SUBAREA(CFEET) = 850.00 CHANNEL SLOPE
CHANNEL BASE(FEET) = 3.00 "Z" FACTOR = 3.000
MANNING'S FACTOR = 0.030 MAXIMUM DEPTH(FEET) = 2.00

100 YEAR RAINFALL INTENSITY(INCH/HOUR) = 6.308
USER-SPECIFIED RUNOFF COEFFICIENT = .3000

S.C.S. CURVE NUMBER (AMC II) = 91
TRAVEL TIME COMPUTED USING ESTIMATED FLOW(CFS) =
TRAVEL TIME THRU SUBAREA BASED ON VELOCITY(FEET/SEC.) 10.97
AVERAGE FLOW DEPTH(FEET) = 0.18 TRAVEL TIME(MIN.) 1.29
Tc(MIN.) = 9.41
SUBAREA AREA(ACRES) = 3.00 SUBAREA RUNOFF(CFS) = 5.68
AREA-AVERAGE RUNOFF COEFFICIENT = 0.300
TOTAL AREA(CACRES) = 5.00 PEAK FLOW RATE(CFS) = 9.46

.00

i~

END OF SUBAREA CHANNEL FLOW HYDRAULICS:
DEPTH(FEET) = 0.22 FLOW VELOCITY(FEET/SEC.) = 11.98
LONGEST FLOWPATH FROM NODE 1300.00 TO NODE 1315.00 = 1500.00 FEET.

END OF STUDY SUMMARY:
TOTAL AREA(ACRES)
PEAK FLOW RATE(CFS)

5.00 TC(MIN.) = 9.41
9.46

END OF RATIONAL METHOD ANALYSIS
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RATIONAL METHOD HYDROLOGY COMPUTER PROGRAM PACKAGE
Reference: SAN DIEGO COUNTY FLOOD CONTROL DISTRICT
2003,1985,1981 HYDROLOGY MANUAL

(c) copyright 1982-2003 Advanced Engineering Software (aes)
ver. 1.5A Release Date: 01/01/2003 License ID 1261

Analysis prepared by:

RICK ENGINEERING COMPANY
5620 Friars Road
San Diego, California 92110
619-291-0707 Fax 619-291-4165

Yedededekdfdefdedededehdehfedededehdihdn DESCRIPTION OF STUDY dedekdekdededehhhdekdehhhhhhhdhhdh®

* RANCHO GUEJITO - ROCKWOOD VILLAGE J-145578BB (6/4/15) ¥
* BASIN 1400; 100-YR - 6 HOUR PRECIPITATION ; ¥
* PRE-PROJECT #

dededdedehefhehddehhhhle bk hhhehddehdehhehhdhhhdhhhdhkddehhfhhhhehdehdehhdehhekdedehehtehdedddtd

FILE NAME: RGRV1400.RAT
TIME/DATE OF STUDY: 10:38 06/04/2015

2003 SAN DIEGO MANUAL CRITERIA

USER SPECIFIED STORM EVENT(YEAR) = 100.00

6-HOUR DURATION PRECIPITATION (INCHES) = 3.600

SPECIFIED MINIMUM PIPE SIZE(INCH) = 18.00

SPECIFIED PERCENT OF GRADIENTS(DECIMAL) TO USE FOR FRICTION SLOPE = 0.90

SAN DIEGO HYDROLOGY MANUAL "C"-VALUES USED FOR RATIONAL METHOD

NOTE: USE MODIFIED RATIONAL METHOD PROCEDURES FOR CONFLUENCE ANALYSIS

*USER-DEFINED STREET-SECTIONS FOR COUPLED PIPEFLOW AND STREETFLOW MODEL¥*
HALF- CROWN TO  STREET-CROSSFALL: CURB GUTTER-GEOMETRIES: MANNING
WIDTH CROSSFALL IN- / OUT-/PARK- HEIGHT WIDTH LIP HIKE FACTOR

NO. (FT) (FT) SIDE / SIDE/ WAY (FT) (FT) (FT) (FTD (n)

1 30.0 20.0 0.018/0.018/0.020 0.67 2.00 0.0313 0.167 0.0150

GLOBAL STREET FLOW-DEPTH CONSTRAINTS:
1. Relative Flow-Depth = 0.00 FEET
as (Maximum Allowable Street Flow Depth) - (Top-of-Curb)
2. (pepth)*(velocity) Constraint = 6.0 (FT*FT/S)
*SIZE PIPE WITH A FLOW CAPACITY GREATER THAN
OR EQUAL TO THE UPSTREAM TRIBUTARY PIPE.*

dededehedehkdhhddehdhhdhddhdehdhhdhdedhdedhdehdefeddtehdhhdedeedehfdehhdhdhhddhdedhdehdddddehdededededds

FLOW PROCESS FROM NODE 1400.00 TO NODE 1405.00 IS CODE = 21

>>>>>RATIONAL METHOD INITIAL SUBAREA ANALYSIS<<<<<

USER-SPECIFIED RUNOFF COEFFICIENT = .3000
S.C.S. CURVE NUMBER (AMC II) = 91
INITIAL SUBAREA FLOW-LENGTH(FEET) = 170.00
UPSTREAM ELEVATION(FEET) =  1318.00
DOWNSTREAM ELEVATION(FEET) =  1305.00
ELEVATION DIFFERENCE(FEET) = 13.00
SUBAREA OVERLAND TIME OF FLOW(MIN.) = 7.310
WARNING: INITIAL SUBAREA FLOW PATH LENGTH IS GREATER THAN
THE MAXIMUM OVERLAND FLOW LENGTH =  100.00
Page 1
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(Reference: Table 3-1B of Hydrology Manual)
THE MAXIMUM OVERLAND FLOW LENGTH IS USED IN TC CALCULATION!
100 YEAR RAINFALL INTENSITY(INCH/HOUR) = 7.424
SUBAREA RUNOFF(CFS) = 0.67
TOTAL AREA(ACRES) = 0.30 TOTAL RUNOFF(CFS) = 0.67

dededek ke kkkhhdhededkdhkdhdekdekddhdhdhhhhhddkthdddfdhdeddetdeddoddodededdodetoddefdedede et dededeted et

FLOW PROCESS FROM NODE 1405.00 TO NODE 1410.00 1S COoDE = 51

>>>>>COMPUTE TRAPEZOIDAL CHANNEL FLOW<<<<<
>>>>>TRAVELTIME THRU SUBAREA (EXISTING ELEMENT)<<<<<

ELEVATION DATA: UPSTREAM(FEET) = 1305.00 DOWNSTREAM(FEET) = 1280.00
CHANNEL LENGTH THRU SUBAREA(FEET) = 200.00 CHANNEL SLOPE = 0.1250
CHANNEL BASE(FEET) = 10.00 "Z" FACTOR = 10.000
MANNING'S FACTOR = 0.030 MAXIMUM DEPTH(FEET) = 2.00

100 YEAR RAINFALL INTENSITY(INCH/HOUR) = 6.717
USER-SPECIFIED RUNOFF COEFFICIENT = .3000
S.C.S. CURVE NUMBER (AMC II) = 91
TRAVEL TIME COMPUTED USING ESTIMATED FLOW(CFS) = 1.67
TRAVEL TIME THRU SUBAREA BASED ON VELOCITY(FEET/SEC.) = 2.72
AVERAGE FLOW DEPTH(FEET) = 0.06 TRAVEL TIME(MIN.) = 1.23
Tc(MIN.) = 8.54
SUBAREA AREA(ACRES) = 1.00 SUBAREA RUNOFF(CFS) = 2.02
AREA-AVERAGE RUNOFF COEFFICIENT = 0.300
TOTAL AREA(ACRES) = 1.30 PEAK FLOW RATE(CFS) = 2.62
END OF SUBAREA CHANNEL FLOW HYDRAULICS:
DEPTH(FEET) = 0.08 FLOW VELOCITY(FEET/SEC.) = 3.07
LONGEST FLOWPATH FROM NODE  1400.00 TO NODE  1410.00 = 370.00 FEET.

fedededededehehhfeldehddehdhhdhhdhddhhhhdhhhhhhhhdhhdehhhhdhhhhhhhhhhhhhdhdhhhhhdhthhhtts

FLOW PROCESS FROM NODE 1410.00 TO NODE 1415.00 IS CODE = 51

>>>>>COMPUTE TRAPEZOIDAL CHANNEL FLOW<<<<<
>>>>>TRAVELTIME THRU SUBAREA (EXISTING ELEMENT)<<<<<

ELEVATION DATA: UPSTREAM(FEET) =  1280.00 DOWNSTREAM(FEET) = 1175.00
CHANNEL LENGTH THRU SUBAREA(FEET) = 515.00 CHANNEL SLOPE = 0.2039
CHANNEL BASE(FEET) = 3.00 "Z" FACTOR = 5.000
MANNING'S FACTOR = 0.030 MAXIMUM DEPTH(FEET) = 2.00

100 YEAR RAINFALL INTENSITY(INCH/HOUR) = 6.127

USER-SPECIFIED RUNOFF COEFFICIENT = .3000

S.C.S. CURVE NUMBER (AMC II) = 91
TRAVEL TIME COMPUTED USING ESTIMATED FLOW(CFS) = 5.10
TRAVEL TIME THRU SUBAREA BASED ON VELOCITY(FEET/SEC.) = 6.56
AVERAGE FLOW DEPTH(FEET) = 0.20 TRAVEL TIME(MIN.) = 1.31
Tc(MIN.) = 9.84
SUBAREA AREA(ACRES) = 2.70 SUBAREA RUNOFF(CFS) = 4.96
AREA-AVERAGE RUNOFF COEFFICIENT = 0.300
TOTAL AREA(ACRES) = 4.00 PEAK FLOW RATE(CFS) = 7.35
END OF SUBAREA CHANNEL FLOW HYDRAULICS:
DEPTH(CFEET) = 0.24 FLOW VELOCITY(FEET/SEC.) = 7.24

LONGEST FLOWPATH FROM NODE  1400.00 TO NODE 1415.00 = 885.00 FEET.

Fedehekfedehfehdehddehhdehhehhddehdekdeddhhidehdhdhhddehdhtehddehhhdhhhddehdehfededetehtdehhddttddtts

FLOW PROCESS FROM NODE 1415.00 TO NODE 1420.00 IS CODE = 51

>>>>>COMPUTE TRAPEZOIDAL CHANNEL FLOW<<<<<
>>>>>TRAVELTIME THRU SUBAREA (EXISTING ELEMENT)<<<<<

ELEVATION DATA: UPSTREAM(FEET) = 1175.00 DOWNSTREAM(FEET) = 525.00
Page 2
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CHANNEL LENGTH THRU SUBAREA(FEET) = 1230.00 CHANNEL SLOPE = 0.5285
CHANNEL BASE(FEET) = 10.00 "Z" FACTOR = 10.000
MANNING'S FACTOR = 0.030 MAXIMUM DEPTH(FEET) = 2.00
100 YEAR RAINFALL INTENSITY(INCH/HOUR) = 5.447
USER-SPECIFIED RUNOFF COEFFICIENT = .3000
S.C.S. CURVE NUMBER (AMC II) = 91

TRAVEL TIME COMPUTED USING ESTIMATED FLOW(CFS) = 22.93

TRAVEL TIME THRU SUBAREA BASED ON VELOCITY(FEET/SEC.) = 10.40
AVERAGE FLOW DEPTH(FEET) = 0.19 TRAVEL TIME(MIN.) = 1.97
Tc(MIN.) = 11.82

SUBAREA AREA(ACRES) = 19.00 SUBAREA RUNOFF(CFS) = 31.05
AREA-AVERAGE RUNOFF COEFFICIENT = 0.300

TOTAL AREA(ACRES) = 23.00 PEAK FLOW RATE(CFS) = 37.58

END OF SUBAREA CHANNEL FLOW HYDRAULICS:
DEPTH(FEET) = 0.24 FLOW VELOCITY(FEET/SEC.) = 12.55
LONGEST FLOWPATH FROM NODE 1400.00 TO NODE 1420.00 = 2115.00 FEET.

END OF STUDY SUMMARY:
TOTAL AREA(ACRES)
PEAK FLOW RATE(CFS)

23.00 TC(MIN.) = 11.82
37.58

END OF RATIONAL METHOD ANALYSIS
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RATIONAL METHOD HYDROLOGY COMPUTER PROGRAM PACKAGE
Reference: SAN DIEGO COUNTY FLOOD CONTROL DISTRICT
2003,1985,1981 HYDROLOGY MANUAL
(c) Copyright 1982-2003 Advanced Engineering Software (aes)
Ver. 1.5A Release Date: 01/01/2003 License ID 1261

Analysis prepared by:

RICK ENGINEERING COMPANY
5620 Friars Road
San Diego, California 92110
619-291-0707 Fax 619-291-4165

Tehdehkhdhhdhhhdhhhdehhddhik DESCRIPTION OF STUDY % ¥ dcdedededededededodededededodededeodedededededs

* RANCHO GUEJITO - ROCKWOOD VILLAGE J-14557BB (6/4/15) *
* BASIN 1500; 100-YR - 6 HOUR PRECIPITATION *
* PRE-PROJECT *

dedkedehdehedehdehdefehdhhhedhefdhhhddhhdehdlhddhdhdhdhdhdhdhdhdkdhdhdehfdhkdhhdkitis

FILE NAME: RGRV1500.RAT
TIME/DATE OF STUDY: 10:40 06/04/2015

2003 SAN DIEGO MANUAL CRITERIA

USER SPECIFIED STORM EVENT(YEAR) = 100.00

6-HOUR DURATION PRECIPITATION (INCHES) = 3.600

SPECIFIED MINIMUM PIPE SIZE(INCH) = 18.00

SPECIFIED PERCENT OF GRADIENTS(DECIMAL) TO USE FOR FRICTION SLOPE = 0.90

SAN DIEGO HYDROLOGY MANUAL "C"-VALUES USED FOR RATIONAL METHOD

NOTE: USE MODIFIED RATIONAL METHOD PROCEDURES FOR CONFLUENCE ANALYSIS

*USER-DEFINED STREET-SECTIONS FOR COUPLED PIPEFLOW AND STREETFLOW MODEL*
HALF- CROWN TO STREET-CROSSFALL: CURB GUTTER-GEOMETRIES: MANNING
WIDTH CROSSFALL IN- / OUT-/PARK- HEIGHT WIDTH LIP HIKE FACTOR

NO. (FT) (FT) SIDE / SIDE/ WAY (FT) (FT) (FT) (FT) (n)

1 30.0 20.0 0.018/0.018/0.020 0.67 2.00 0.0313 0.167 0.0150

GLOBAL STREET FLOW-DEPTH CONSTRAINTS:
1. Relative Flow-Depth = 0.00 FEET
as (Maximum Allowable Street Flow Depth) - (Top-of-Curb)
2. (Depth)*(velocity) Constraint = 6.0 (FT*FT/S)
*SIZE PIPE WITH A FLOW CAPACITY GREATER THAN
OR EQUAL TO THE UPSTREAM TRIBUTARY PIPE.*

Tdekhkhkhhkdhdehhkhkhdddhdhdehhhdehdhdhhhhdhdddhfddidddddddiekdfddddehichdddddddddid

FLOW PROCESS FROM NODE 1500.00 TO NODE 1505.00 IS CODE = 21

>>>>>RATIONAL METHOD INITIAL SUBAREA ANALYSIS<<<<<

USER-SPECIFIED RUNOFF COEFFICIENT = .3000
S.C.S. CURVE NUMBER (AMC II) = 91
INITIAL SUBAREA FLOW-LENGTH(FEET) = 210.00
UPSTREAM ELEVATION(FEET) = 1318.00
DOWNSTREAM ELEVATION(FEET) 1305.00
ELEVATION DIFFERENCE(FEET) 13.00
SUBAREA OVERLAND TIME OF FLOW(MIN.) = 7.843
WARNING: INITIAL SUBAREA FLOW PATH LENGTH IS GREATER THAN
THE MAXIMUM OVERLAND FLOW LENGTH =  100.00
Page 1
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(Reference: Table 3-1B of Hydrology Manual)
THE MAXIMUM OVERLAND FLOW LENGTH IS USED IN Tc CALCULATION!
100 YEAR RAINFALL INTENSITY(INCH/HOUR) = 7.095
SUBAREA RUNOFF(CFS) = 0.43
TOTAL AREA(ACRES) = 0.20 TOTAL RUNOFF(CFS) = 0.43

Fededededdehhedetddedhhdhdedhehdehededdehdededehhhddeddehhdhddddddhdhhhdhhhhhdhdhfhidhdiis

FLOW PROCESS FROM NODE 1505.00 TO NODE 1510.00 IS CODE = 51

>>>>>COMPUTE TRAPEZOIDAL CHANNEL FLOW<<<<<
>>>>>TRAVELTIME THRU SUBAREA (EXISTING ELEMENT)<<<<<

ELEVATION DATA: UPSTREAM(FEET) = 1305.00 DOWNSTREAM(FEET) = 1200.00
CHANNEL LENGTH THRU SUBAREA(FEET) = 545.00 CHANNEL SLOPE = 0.1927
CHANNEL BASE(FEET) = 3.00 "Z" FACTOR = 5.000
MANNING'S FACTOR = 0.030 MAXIMUM DEPTH(FEET) = 2.00
100 YEAR RAINFALL INTENSITY(INCH/HOUR) = 6.189
USER-SPECIFIED RUNOFF COEFFICIENT = .3000
S.C.S. CURVE NUMBER (AMC II) = 91
TRAVEL TIME COMPUTED USING ESTIMATED FLOW(CFS) = 2.39
TRAVEL TIME THRU SUBAREA BASED ON VELOCITY(FEET/SEC.) = 4.91
AVERAGE FLOW DEPTH(FEET) = 0.13 TRAVEL TIME(MIN.) = 1.85
. Tc(MIN.) = 9.69
SUBAREA AREA(ACRES) = 2.10 SUBAREA RUNOFF(CFS) = 3.90
AREA-AVERAGE RUNOFF COEFFICIENT = 0.300
TOTAL AREA(CACRES) = 2.30 PEAK FLOW RATE(CFS) = 4.27
END OF SUBAREA CHANNEL FLOW HYDRAULICS:
DEPTH(FEET) = 0.18 FLOW VELOCITY(FEET/SEC.) = 6.07
LONGEST FLOWPATH FROM NODE  1500.00 TO NODE  1510.00 =  755.00 FEET.

dede
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FLOW PROCESS FROM NODE 1510.00 TO NODE 1515.00 IS CODE = 51

>>>>>COMPUTE TRAPEZOIDAL CHANNEL FLOW<<<<<
>>>>>TRAVELTIME THRU SUBAREA (EXISTING ELEMENT)<<<<<

525.00
0.4655

ELEVATION DATA: UPSTREAM(FEET) = 1200.00 DOWNSTREAM(FEET)

CHANNEL LENGTH THRU SUBAREA(FEET) = 1450.00 CHANNEL SLOPE

CHANNEL BASE(FEET) = 3.00 "Z" FACTOR = 2.000

MANNING'S FACTOR = 0.030 MAXIMUM DEPTH(FEET) = 2.00
100 YEAR RAINFALL INTENSITY(INCH/HOUR) = 5.557

USER-SPECIFIED RUNOFF COEFFICIENT = .3000

S.C.S. CURVE NUMBER (AMC II) = 91

TRAVEL TIME COMPUTED USING ESTIMATED FLOW(CFS) = 15.72

TRAVEL TIME THRU SUBAREA BASED ON VELOCITY(FEET/SEC.) = 13.71

AVERAGE FLOW DEPTH(FEET) = 0.32 TRAVEL TIME(MIN.) = 1.76

Tc(MIN.) = 11.45

SUBAREA AREA(ACRES) = 13.70 SUBAREA RUNOFF(CFS) = 22.84

AREA-AVERAGE RUNOFF COEFFICIENT = 0.300

TOTAL AREA(ACRES) = 16.00 PEAK FLOW RATE(CFS) = 26.67

END OF SUBAREA CHANNEL FLOW HYDRAULICS:
DEPTH(FEET) = 0.42 FLOW VELOCITY(FEET/SEC.) = 16.33
LONGEST FLOWPATH FROM NODE 1500.00 TO NODE 1515.00 = 2205.00 FEET.

END OF STUDY SUMMARY:
TOTAL AREA(ACRES)
PEAK FLOW RATE(CFS)

16.00 TC(MIN.) = 11.45
26.67

END OF RATIONAL METHOD ANALYSIS
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RATIONAL METHOD HYDROLOGY COMPUTER PROGRAM PACKAGE
Reference: SAN DIEGO COUNTY FLOOD CONTROL DISTRICT
2003,1985,1981 HYDROLOGY MANUAL
(c) Copyright 1982-2003 Advanced Engineering Software (aes)
ver. 1.5A Release Date: 01/01/2003 License ID 1261

Analysis prepared by:

RICK ENGINEERING COMPANY
5620 Friars Road
San Diego, California 92110
619-291-0707 Fax 619-291-4165

Tk dhkdekddeddehdkdededdhhddedhik DESCRIPTION OF STUDY Yedkdededdededekfdedededhhdedddhhiihk

RANCHO GUEJITO - ROCKWOOD VILLAGE J-14557BB (3/12/15)
BASIN 100; 100-YR - 6 HOUR PRECIPITATION
POST-PROJECT
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FILE NAME: RGRV100_POST.RAT
TIME/DATE OF STUDY: 14:00 03/12/2015

2003 SAN DIEGO MANUAL CRITERIA

USER SPECIFIED STORM EVENT(YEAR) = 100.00

6-HOUR DURATION PRECIPITATION (INCHES) = 3.600

SPECIFIED MINIMUM PIPE SIZE(INCH) = 18.00

SPECIFIED PERCENT OF GRADIENTS(DECIMAL) TO USE FOR FRICTION SLOPE = 0.90

SAN DIEGO HYDROLOGY MANUAL "C"-VALUES USED FOR RATIONAL METHOD

NOTE: USE MODIFIED RATIONAL METHOD PROCEDURES FOR CONFLUENCE ANALYSIS

*USER-DEFINED STREET-SECTIONS FOR COUPLED PIPEFLOW AND STREETFLOW MODEL*
HALF- CROWN TO  STREET-CROSSFALL: CURB GUTTER-GEOMETRIES: MANNING
WIDTH CROSSFALL IN- / OUT-/PARK- HEIGHT WIDTH LIP HIKE FACTOR

NO. (FT) (FD) SIDE / SIDE/ WAY (FT (FT) (FT) (FTD) (n)

1 30.0 20.0 0.018/0.018/0.020 0.67 2.00 0.0313 0.167 0.0150

GLOBAL STREET FLOW-DEPTH CONSTRAINTS:
1. Relative Flow-Depth = 0.00 FEET
as (Maximum Allowable Street Flow Depth) - (Top-of-Curb)
2. (pepth)*(velocity) Constraint = 6.0 (FT*FT/S)
*SIZE PIPE WITH A FLOW CAPACITY GREATER THAN
OR EQUAL TO THE UPSTREAM TRIBUTARY PIPE.*

Je de e 3¢ de e de e de de de e de de ke de e Je e e Ao e de de e e do Fe e de de e de e de e de dede de de e de e de dede e e de e e de e e e e e de e e de de e e de e de dedede de de de de ke

FLOW PROCESS FROM NODE 100.00 TO NODE 105.00 1S CODE = 21

USER-SPECIFIED RUNOFF COEFFICIENT = .3000
S.C.S. CURVE NUMBER (AMC II) = 91
INITIAL SUBAREA FLOW-LENGTH(FEET) = 154.00
UPSTREAM ELEVATION(FEET) = 2254.00
DOWNSTREAM ELEVATION(FEET) = 2200.00
ELEVATION DIFFERENCE(FEET) = 54.00
SUBAREA OVERLAND TIME OF FLOW(MIN.) = 6.684
WARNING: INITIAL SUBAREA FLOW PATH LENGTH IS GREATER THAN
THE MAXIMUM OVERLAND FLOW LENGTH = 100.00
Page 1
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(Reference: Table 3-1B of Hydrology Manual)
THE MAXIMUM OVERLAND FLOW LENGTH IS USED IN Tc CALCULATION!
100 YEAR RAINFALL INTENSITE(}#CH/HOUR) = 7.865

SUBAREA RUNOFF(CFS) = .
TOTAL AREA(ACRES) = 0.20 TOTAL RUNOFF(CFS) = 0.47

dededekedededededededededefedefededededededededefdhddehddehh ek dhhdehdedhdhkhfdhhhdddhddedhhddhdddhkdedhktdehdhi

FLOW PROCESS FROM NODE 105.00 TO NODE 110.00 1Is CopbE = 51

>>>>>COMPUTE TRAPEZOIDAL CHANNEL FLOW<<<<<
>>>>>TRAVELTIME THRU SUBAREA (EXISTING ELEMENT)<<<<<

ELEVATION DATA: UPSTREAM(FEET) = 2200.00 DOWNSTREAM(FEET) = 2000.00
CHANNEL LENGTH THRU SUBAREA(FEET) = 327.00 CHANNEL SLOPE = 0.6116
CHANNEL BASE(FEET) = 10.00 "Z" FACTOR = 10.000
MANNING'S FACTOR = 0.030 MAXIMUM DEPTH(FEET) = 1.00
100 YEAR RAINFALL INTENSITY(INCH/HOUR) = 6.831
USER-SPECIFIED RUNOFF COEFFICIENT = .3000
S.C.S. CURVE NUMBER (AMC II) = 91
TRAVEL TIME COMPUTED USING ESTIMATED FLOW(CFS) = 0.88
TRAVEL TIME THRU SUBAREA BASED ON VELOCITY(FEET/SEC.) = 3.34
AVERAGE FLOW DEPTH(FEET) = 0.03 TRAVEL TIME(MIN.) = 1.63
Tc(MIN.) = 8.32
SUBAREA AREA(ACRES) = 0.40 SUBAREA RUNOFF(CFS) = 0.82
AREA-AVERAGE RUNOFF COEFFICIENT = 0.300
TOTAL AREA(ACRES) = 0.60 PEAK FLOW RATE(CFS) = 1.23
END OF SUBAREA CHANNEL FLOW HYDRAULICS:
DEPTH(FEET) = 0.03 FLOW VELOCITY(FEET/SEC.) = 3.56
LONGEST FLOWPATH FROM NODE 100.00 TO NODE 110.00 = 481.00 FEET.

fekkdhkdehdhh kb hhhhhhhhhhdehhhdhhhhhhh ik khdhdddhdhkdhhhhdhhhdehhhdhhhfidkididdd

FLOW PROCESS FROM NODE 110.00 TO NODE 115.00 1s CopE = 51

>>>>>COMPUTE TRAPEZOIDAL CHANNEL FLOW<<<<<
>>>>>TRAVELTIME THRU SUBAREA (EXISTING ELEMENT)<<<<<

ELEVATION DATA: UPSTREAM(FEET) = 2000.00 DOWNSTREAM(FEET) = 1760.00
CHANNEL LENGTH THRU SUBAREA(FEET) = 839.00 CHANNEL SLOPE = 0.2861
CHANNEL BASE(FEET) = 3.00 "Z" FACTOR = 4.000
MANNING'S FACTOR = 0.030 MAXIMUM DEPTH(FEET) = 1.00

100 YEAR RAINFALL INTENSITY(INCH/HOUR) = 6.201

USER-SPECIFIED RUNOFF COEFFICIENT = .3000

S.C.S. CURVE NUMBER (AMC II) = 091
TRAVEL TIME COMPUTED USING ESTIMATED FLOW(CFS) = 14.10
TRAVEL TIME THRU SUBAREA BASED ON VELOCITY(FEET/SEC.) = 10.39
AVERAGE FLOW DEPTH(FEET) = 0.32 TRAVEL TIME(MIN.) = 1.35
Tc(MIN.) = 9.66

SUBAREA AREA(ACRES) = 13.80 SUBAREA RUNOFF(CFS) = 25.67
AREA-AVERAGE RUNOFF COEFFICIENT = 0.300

TOTAL AREA(ACRES) = 14.40 PEAK FLOW RATE(CFS) = 26.79

END OF SUBAREA CHANNEL FLOW HYDRAULICS:
DEPTH(FEET) = 0.45 FLOW VELOCITY(FEET/SEC.) = 12.51
LONGEST FLOWPATH FROM NODE 100.00 TO NODE 115.00 = 1320.00 FEET.

Fededededefedededehdehhddedehdedethhdddhhdehehddhtehehdehdddehddehdehhdhddehdhdededehdddhdddhddtdiddidk

FLOW PROCESS FROM NODE 115.00 TO NODE 120.00 1S cobE = 51

>>>>>COMPUTE TRAPEZOIDAL CHANNEL FLOW<<<<<
>>>>>TRAVELTIME THRU SUBAREA (EXISTING ELEMENT)<<<<<

ELEVATION DATA: UPSTREAM(FEET) = 1760.00 DOWNSTREAM(FEET) = 1700.00
Page 2
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CHANNEL LENGTH THRU SUBAREA(FEET) = 257.00 CHANNEL SLOPE = 0.2335
CHANNEL BASE(FEET) = 3.00 "Z" FACTOR = 2.000
MANNING'S FACTOR = 0.030 MAXIMUM DEPTH(FEET) = 1.00

100 YEAR RAINFALL INTENSITY(INCH/HOUR) = 6.073
USER-SPECIFIED RUNOFF COEFFICIENT = .3000
S.C.S. CURVE NUMBER (AMC II) = 91

TRAVEL TIME COMPUTED USING ESTIMATED FLOW(CFS) = 31.44

TRAVEL TIME THRU SUBAREA BASED ON VELOCITY(FEET/SEC.) = 13.40
AVERAGE FLOW DEPTH(FEET) = 0.57 TRAVEL TIME(MIN.) = 0.32
Tc(MIN.) = .98

SUBAREA AREA(ACRES) = 5.10 SUBAREA RUNOFF(CFS) = 9.29
AREA-AVERAGE RUNOFF COEFFICIENT = 0.300

TOTAL AREA(ACRES) = 19.50 PEAK FLOW RATE(CFS) = 35.52

END OF SUBAREA CHANNEL FLOW HYDRAULICS:
DEPTH(FEET) = 0.61 FLOW VELOCITY(FEET/SEC.) = 13.93
LONGEST FLOWPATH FROM NODE 100.00 TO NODE 120.00 = 1577.00 FEET.

Fedehdkdehhhdhhhhhhhhhhehdhddhhhddkdehhhhdhdhhdhehdhihdhhhdhdhhhhdhhdhhhhhhhhhhehhhhid

FLOW PROCESS FROM NODE 120.00 TO NODE 125.00 IS CODE = 51

>>>>>COMPUTE TRAPEZOIDAL CHANNEL FLOW<<<<<
>>>>>TRAVELTIME THRU SUBAREA (EXISTING ELEMENT)<<<<<

1650.00

ELEVATION DATA: UPSTREAM(FEET) = 1700.00 DOWNSTREAM(FEET) 03291

CHANNEL LENGTH THRU SUBAREA(FEET) = 140.00 CHANNEL SLOPE
CHANNEL BASE(FEET) = 3.00 "Z" FACTOR = 2.000
MANNING'S FACTOR = 0.030 MAXIMUM DEPTH(FEET) = 1.00

100 YEAR RAINFALL INTENSITY(INCH/HOUR) = 6.017
USER-SPECIFIED RUNOFF COEFFICIENT = .3000

S.C.S. CURVE NUMBER (AMC II) = 91
TRAVEL TIME COMPUTED USING ESTIMATED FLOW(CFS) = 3
TRAVEL TIME THRU SUBAREA BASED ON VELOCITY(FEET/SEC.) 16.20
AVERAGE FLOW DEPTH(FEET) = 0.54 TRAVEL TIME(MIN.) 0.14
Tc(MIN.) = 10.13

SUBAREA AREA(ACRES) = 0.60 SUBAREA RUNOFF(CFS) = 1.08
AREA-AVERAGE RUNOFF COEFFICIENT = 0.300
TOTAL AREA(ACRES) = 20.10 PEAK FLOW RATE(CFS) = 36.28

.07

o

END OF SUBAREA CHANNEL FLOW HYDRAULICS:
DEPTH(FEET) = 0.54 FLOW VELOCITY(FEET/SEC.) = 16.29
LONGEST FLOWPATH FROM NODE 100.00 TO NODE 125.00 = 1717.00 FEET.

END OF STUDY SUMMARY:
TOTAL AREA(ACRES)
PEAK FLOW RATE(CFS)

20.10 TC(MIN.) = 10.13
36.28

END OF RATIONAL METHOD ANALYSIS
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RATIONAL METHOD HYDROLOGY COMPUTER PROGRAM PACKAGE
Reference: SAN DIEGO COUNTY FLOOD CONTROL DISTRICT
2003,1985,1981 HYDROLOGY MANUAL
(c) Copyright 1982-2003 Advanced Engineering Software (aes)
Ver. 1.5A Release Date: 01/01/2003 License ID 1261

Analysis prepared by:

RICK ENGINEERING COMPANY
5620 Friars Road
San Diego, California 92110
619-291-0707 Fax 619-291-4165

Tkt hddehhhdkhdhhhklkdhin DESCRIPTION OF STUDY FTehedededde ke hedehdehddhdhhhddlddd

* RANCHO GUEJITO - ROCKWOOD VILLAGE J-14557BB (3/12/15)
* BASIN 200; 100-YR - 6 HOUR PRECIPITATION
* POST-PROJECT

Fedededededededededodedededededededehdedededefe ekl ke hdekdehdedhhddehde ekl hdehhhdhhdkhhkdhdhdhdtdehkddhdik

FILE NAME: RGRV200_POST.RAT
TIME/DATE OF STUDY: 14:04 03/12/2015

2003 SAN DIEGO MANUAL CRITERIA

USER SPECIFIED STORM EVENT(YEAR) = 100.00

6-HOUR DURATION PRECIPITATION (INCHES) = 3.600

SPECIFIED MINIMUM PIPE SIZE(INCH) = 18.00

SPECIFIED PERCENT OF GRADIENTS(DECIMAL) TO USE FOR FRICTION SLOPE = 0.90
SAN DIEGO HYDROLOGY MANUAL "C'"-VALUES USED FOR RATIONAL METHOD

NOTE: USE MODIFIED RATIONAL METHOD PROCEDURES FOR CONFLUENCE ANALYSIS
*USER-DEFINED STREET-SECTIONS FOR COUPLED PIPEFLOW AND STREETFLOW MODEL*

*

¥
k4

HALF- CROWN TO STREET-CROSSFALL: CURB GUTTER~-GEOMETRIES: MANNING

WIDTH CROSSFALL IN- / OUT-/PARK- HEIGHT WIDTH LIP HIKE FACTOR
NO. (FT) (FT) SIDE / SIDE/ WAY (FT) (FT) (FT) (FD) n

1 30.0 20.0 0.018/0.018/0.020 0.67 2.00 0.0313 0.167 0.0150

GLOBAL STREET FLOW-DEPTH CONSTRAINTS:
1. Relative Flow-Depth = 0.00 FEET
as (Maximum Allowable Street Flow Depth) - (Top-of-Curb)
2. (pepth)*(velocity) Constraint = 6.0 (FT*FT/S)
*SIZE PIPE WITH A FLOW CAPACITY GREATER THAN
OR EQUAL TO THE UPSTREAM TRIBUTARY PIPE.*

dedekdefedededohdedfddehhdfhhhdhhdehhdddedhhdefdhhddhdddhhdddhhhhddhhdhhdddhdhddhddidli®

FLOW PROCESS FROM NODE 200.00 TO NODE 205.00 IS CODE = 21

>>>>>RATIONAL METHOD INITIAL SUBAREA ANALYSIS<<<<<

*

USER-SPECIFIED RUNOFF COEFFICIENT = .3000
S.C.S. CURVE NUMBER (AMC II) = 91
INITIAL SUBAREA FLOW-LENGTH(FEET) = 148.00
UPSTREAM ELEVATION(FEET) = 1850.00
DOWNSTREAM ELEVATION(FEET) 1825.00
ELEVATION DIFFERENCE(FEET) 25.00
SUBAREA OVERLAND TIME OF FLOW(MIN.) = 6.684
WARNING: INITIAL SUBAREA FLOW PATH LENGTH IS GREATER THAN
THE MAXIMUM OVERLAND FLOW LENGTH = 100.00
Page 1
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(Reference: Table 3-1B of Hydrology Manual)
THE MAXIMUM OVERLAND FLOW LENGTH IS USED IN TcC CALCULATION!
100 YEAR RAINFALL INTENSITY(INCH/HOUR) = 7.865
SUBAREA RUNOFF(CFS) = 0.47
TOTAL AREA(ACRES) = 0.20 TOTAL RUNOFF(CFS) = 0.47

dededeededehhdehhhdehhhhhdhdehhhdhdhdhhdhhdhdedtehhdekddedddhdddehdeehhedekddededefehdddedkdotdetedededed

FLOW PROCESS FROM NODE 205.00 TO NODE 210.00 1S CODE = 51

>>>>>COMPUTE TRAPEZOIDAL CHANNEL FLOW<<<<<
>>>>>TRAVELTIME THRU SUBAREA (EXISTING ELEMENT)<<<<<

ELEVATION DATA: UPSTREAM(FEET) =  1825.00 DOWNSTREAM(FEET) = 1700.00
CHANNEL LENGTH THRU SUBAREA(FEET) = 218.00 CHANNEL SLOPE = 0.5734
CHANNEL BASE(FEET) = 10.00 "Z" FACTOR = 10.000
MANNING'S FACTOR = 0.030 MAXIMUM DEPTH(FEET) = 1.00

100 YEAR RAINFALL INTENSITY(INCH/HOUR) = 7.149
USER-SPECIFIED RUNOFF COEFFICIENT = .3000
S.C.S. CURVE NUMBER (AMC II) = 091
TRAVEL TIME COMPUTED USING ESTIMATED FLOW(CFS) = 0.90
TRAVEL TIME THRU SUBAREA BASED ON VELOCITY(FEET/SEC.) = 3.41
AVERAGE FLOW DEPTH(FEET) = 0.03  TRAVEL TIME(MIN.) = 1.07
Tc(MIN.) = 7.75

SUBAREA AREA(ACRES) = 0.40 SUBAREA RUNOFF(CFS) = 0.86
AREA-AVERAGE RUNOFF COEFFICIENT = 0.300
TOTAL AREA(ACRES) = 0.60 PEAK FLOW RATE(CFS) = 1.29
END OF SUBAREA CHANNEL FLOW HYDRAULICS:
DEPTH(FEET) = 0.03 FLOW VELOCITY(FEET/SEC.) = 3.73

LONGEST FLOWPATH FROM NODE 200.00 TO NODE 210.00 = 366.00 FEET.

END OF STUDY SUMMARY:
TOTAL AREA(ACRES)
PEAK FLOW RATE(CFS)

0.60 TC(MIN.) = 7.75
1.29

END OF RATIONAL METHOD ANALYSIS
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Yededeqededehededefededehedehdhddehdhhhhhddkdhhhkdhhdefdhdedddedetededefdefddeddedetedetedoddefdhehhddhdhdss

RATIONAL METHOD HYDROLOGY COMPUTER PROGRAM PACKAGE
Reference: SAN DIEGO COUNTY FLOOD CONTROL DISTRICT
2003,1985,1981 HYDROLOGY MANUAL
(c) Copyright 1982-2003 Advanced Engineering Software (aes)
ver. 1.5A Release Date: 01/01/2003 License ID 1261

Analysis prepared by:

RICK ENGINEERING COMPANY
5620 Friars Road
San Diego, cCalifornia 92110
619-291-0707 Fax 619-291-4165

Fhhdddfedddefddehdehdfddedfhhdd DESCRIPTION OF STUDY Feledelehedehedehhffddf et kidhhd

* RANCHO GUEJITO - ROCKWOOD VILLAGE J-145578BB )(3/12/15)
* BASIN 300; 100-YR - 6 HOUR PRECIPITATION

* POST-PROJECT
dededededededodedokededdedoddddedededede de ke de e deo e dedekedode e de ke ke ke e ke dede ket ke kkfk ke kf ke hkhkkhhhkhk

FILE NAME: RGRV300_POST.RAT
TIME/DATE OF STUDY: 14:09 03/12/2015

2003 SAN DIEGO MANUAL CRITERIA

USER SPECIFIED STORM EVENT(YEAR) = 100.00

* 6-HOUR DURATION PRECIPITATION (INCHES) = 3.600
SPECIFIED MINIMUM PIPE SIZE(INCH) = 18.00
SPECIFIED PERCENT OF GRADIENTS(DECIMAL) TO USE FOR FRICTION SLOPE = 0.90
SAN DIEGO HYDROLOGY MANUAL "C"-VALUES USED FOR RATIONAL METHOD
NOTE: USE MODIFIED RATIONAL METHOD PROCEDURES FOR CONFLUENCE ANALYSIS
*USER-DEFINED STREET-SECTIONS FOR COUPLED PIPEFLOW AND STREETFLOW MODEL*

¥

*
%

HALF- CROWN TO STREET-CROSSFALL: CURB GUTTER-GEOMETRIES: MANNING

WIDTH CROSSFALL IN- / OUT-/PARK- HEIGHT WIDTH LIP HIKE FACTOR
NO. (FT) (FT) SIDE / SIDE/ WAY (FT) (FT) (FT) (FT) (n)

1 30.0 20.0 0.018/0.018/0.020 0.67 2.00 0.0313 0.167 0.0150

GLOBAL STREET FLOW-DEPTH CONSTRAINTS:
1. Relative Flow-Depth = 0.00 FEET
as (Maximum Allowable Street Flow Depth) - (Top-of-Curb)
2. (Depth)*(velocity) Constraint = 6.0 (FT*FT/S)
*SIZE PIPE WITH A FLOW CAPACITY GREATER THAN
OR EQUAL TO THE UPSTREAM TRIBUTARY PIPE.*

Fededkfekdehhhhdedhhhhhdedhhdhhdhdekddhddhhkdelehdehdedefdedfhdedehdehlehdhhhhhhbdihihhs

FLOW PROCESS FROM NODE 300.00 TO NODE 305.00 IS CODE = 21

>>>>>RATIONAL METHOD INITIAL SUBAREA ANALYSIS<<<<<

k3

USER-SPECIFIED RUNOFF COEFFICIENT = .3000
S.C.S. CURVE NUMBER (AMC II) = 91
INITIAL SUBAREA FLOW-LENGTH(FEET) = 184.00
UPSTREAM ELEVATION(FEET) = 1980.00
DOWNSTREAM ELEVATION(FEET) 1925.00
ELEVATION DIFFERENCE(FEET) 55.00
SUBAREA OVERLAND TIME OF FLOW(MIN.) = 6.684
WARNING: INITIAL SUBAREA FLOW PATH LENGTH IS GREATER THAN
THE MAXIMUM OVERLAND FLOW LENGTH = 100.00
Page 1
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RGRV300_POST.RES
(Reference: Table 3-1B of Hydrology Manual)
THE MAXIMUM OVERLAND FLOW LENGTH IS USED IN Tc CALCULATION!
100 YEAR RAINFALL INTENSITY(INCH/HOUR) = 7.865
SUBAREA RUNOFF(CFS) = 0.47
TOTAL AREA(CACRES) = 0.20 TOTAL RUNOFF(CFS) = 0.47

e e e de ke % de Fede do de do de e e de oo e e Fede e de e de de e do de dededede de de dedede dede dededededede dededede dedededede dede dedededede e dede e dededede dededededo e

FLOW PROCESS FROM NODE 305.00 TO NODE 310.00 1S CODE = 51

>>>>>COMPUTE TRAPEZOIDAL CHANNEL FLOW<<<<<
>>>>>TRAVELTIME THRU SUBAREA (EXISTING ELEMENT)<<<<<

1700.00
0.4278

ELEVATION DATA: UPSTREAM(FEET) = 1925.00 DOWNSTREAM(FEET)
CHANNEL LENGTH THRU SUBAREA(FEET) = 526.00 CHANNEL SLOPE
CHANNEL BASE(FEET) = 10.00 "z" FACTOR = 10.000
MANNING'S FACTOR = 0.030 MAXIMUM DEPTH(FEET) = 1.00

100 YEAR RAINFALL INTENSITY(INCH/HOUR) = 6.521
USER-SPECIFIED RUNOFF COEFFICIENT = .3000
S.C.S. CURVE NUMBER (AMC II) = 91
TRAVEL TIME COMPUTED USING ESTIMATED FLOW(CFS) =
TRAVEL TIME THRU SUBAREA BASED ON VELOCITY(FEET/SEC.) 3.89
AVERAGE FLOW DEPTH(FEET) = 0.04 TRAVEL TIME(MIN.) 2.25
Tc(MIN.) = 8.94
SUBAREA AREA(ACRES) = 1.20 SUBAREA RUNOFF(CFS) = 2.35
AREA-AVERAGE RUNOFF COEFFICIENT = 0.300
TOTAL AREA(ACRES) = 1.40 PEAK FLOW RATE(CFS) = 2.74

.66

e

END OF SUBAREA CHANNEL FLOW HYDRAULICS:
DEPTH(FEET) = 0.06 FLOW VELOCITY(FEET/SEC.) = 4.61
LONGEST FLOWPATH FROM NODE 300.00 TO NODE 310.00 = 710.00 FEET.

END OF STUDY SUMMARY:
TOTAL AREA(CACRES)
PEAK FLOW RATE(CFS)

1.40 TC(MIN.) = 8.94
2.74

END OF RATIONAL METHOD ANALYSIS
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RGRV400_POST.RES
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RATIONAL METHOD HYDROLOGY COMPUTER PROGRAM PACKAGE
Reference: SAN DIEGO COUNTY FLOOD CONTROL DISTRICT
2003,1985,1981 HYDROLOGY MANUAL
(c) copyright 1982-2003 Advanced Engineering Software (aes)
ver. 1.5A Release Date: 01/01/2003 License ID 1261

Analysis prepared by:

RICK ENGINEERING COMPANY
5620 Friars Road
San Diego, California 92110
619-291-0707  Fax 619-291-4165

Tekdehdkhehfedhehdtehehffhhhhth® DESCRIPTION OF STUDY dekdefehfehededehdededehdedhededdedhhdk

* RANCHO GUEJITO - ROCKWOOD VILLAGE J-14557BB (6/4/15) *
* BASIN 400; 100-YR - 6 HOUR PRECIPITATION ¥

* POST-PROJECT
dedededodededededodededode dedode dedede dede dodede dededede dededede ke dedede drde dededededede ke de dede de ke dededede dede dedede ke de ke ke dede dede dede e de e de e

FILE NAME: RGRV400.RAT
TIME/DATE OF STUDY: 10:01 06/04/2015

2003 SAN DIEGO MANUAL CRITERIA

USER SPECIFIED STORM EVENT(YEAR) = 100.00

6-HOUR DURATION PRECIPITATION (INCHES) = 3.600

SPECIFIED MINIMUM PIPE SIZE(INCH) = 18.00

SPECIFIED PERCENT OF GRADIENTS(DECIMAL) TO USE FOR FRICTION SLOPE = 0.90

SPECIFIED CONSTANT RUNOFF COEFFICIENT = 0.300

NOTE: USE MODIFIED RATIONAL METHOD PROCEDURES FOR CONFLUENCE ANALYSIS

*USER-DEFINED STREET-SECTIONS FOR COUPLED PIPEFLOW AND STREETFLOW MODEL?*
HALF- CROWN TO STREET-CROSSFALL: CURB GUTTER-GEOMETRIES: MANNING
WIDTH CROSSFALL IN- / OUT-/PARK- HEIGHT WIDTH LIP HIKE FACTOR

NO. (FD) (FT) SIDE / SIDE/ WAY (FT) (FT) (FT) (FT) (n

1 30.0 20.0 0.018/0.018/0.020 0.67 2.00 0.0313 0.167 0.0150

GLOBAL STREET FLOW-DEPTH CONSTRAINTS:
1. Relative Flow-Depth = 0.00 FEET
as (Maximum Allowable Street Flow Depth) - (Top-of-Curb)
2. (Depth)*(velocity) Constraint = 6.0 (FT*FT/S)
*SIZE PIPE WITH A FLOW CAPACITY GREATER THAN
OR EQUAL TO THE UPSTREAM TRIBUTARY PIPE.*

Jededede de e dedede e e de e e e e e e e e e e e e de R e e e e e e e e e dede e de e e de e e e
FLOW PROCESS FROM NODE 400.00 TO NODE 405.00 1s CODE = 21

>>>>>RATIONAL METHOD INITIAL SUBAREA ANALYSIS<<<<<

*USER SPECIFIED(GLOBAL):
ORCHARDS (EVERGREEN) GOOD COVER RUNOFF COEFFICIENT = .3000
S.C.S. CURVE NUMBER (AMC II) = 86

INITIAL SUBAREA FLOW-LENGTH(FEET) = 100.00

UPSTREAM ELEVATION(FEET) = 2254.00

DOWNSTREAM ELEVATION(FEET) = 2225.00

ELEVATION DIFFERENCE(FEET) = 29.00

SUBAREA OVERLAND TIME OF FLOW(MIN.) = 6.684

WARNING: THE MAXIMUM OVERLAND FLOW SLOPE, 10.%, IS USED IN Tc CALCULATION!
Page 1
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RGRV400_POST.RES
100 YEAR RAINFALL INTENSITY(INCH/HOUR) = 7.865
SUBAREA RUNOFF(CFS) = 0.47
TOTAL AREA(ACRES) = 0.20 TOTAL RUNOFF(CFS) = 0.47

fkkdhhkkdhkdehdhdhhhhdhdhhdhfddhhkdhedhhdhddhddhhhfhdddhddddehdheiehdehhhiddedddedhidhdhi

FLOW PROCESS FROM NODE 405.00 TO NODE 410.00 IS CODE = 51

>>>>>COMPUTE TRAPEZOIDAL CHANNEL FLOW<<<<<
>>>>>TRAVELTIME THRU SUBAREA (EXISTING ELEMENT)<<<<<

1925.00
0.3181

ELEVATION DATA: UPSTREAM(FEET) = 2225.00 DOWNSTREAM(FEET)
CHANNEL LENGTH THRU SUBAREA(FEET) = 943.00 CHANNEL SLOPE
CHANNEL BASE(FEET) = 10.00 "Z" FACTOR = 10.000
MANNING'S FACTOR = 0.030 MAXIMUM DEPTH(FEET) = 1.00

100 YEAR RAINFALL INTENSITY(INCH/HOUR) = 6.401

*USER SPECIFIED(GLOBAL):
ORCHARDS (EVERGREEN) GOOD COVER RUNOFF COEFFICIENT = .3000
S.C.S. CURVE NUMBER (AMC II) = 86
TRAVEL TIME COMPUTED USING ESTIMATED FLOW(CFS) = 8.34
TRAVEL TIME THRU SUBAREA BASED ON VELOCITY(FEET/SEC.)
AVERAGE FLOW DEPTH(FEET) = 0.12 TRAVEL TIME(MIN.)
Tc(MIN.) = 9.20

SUBAREA AREA(ACRES) = 8.10 SUBAREA RUNOFF(CFS) =  15.55
AREA-AVERAGE RUNOFF COEFFICIENT = 0.300
TOTAL AREA(ACRES) = 8.30 PEAK FLOW RATE(CFS) = 15.94

6.25
2.51

END OF SUBAREA CHANNEL FLOW HYDRAULICS:
DEPTH(FEET) = 0.17 FLOW VELOCITY(FEET/SEC.) = 7.87
LONGEST FLOWPATH FROM NODE 400.00 TO NODE 410.00 = 1043.00 FEET.

dededehekhhedhhkhdekdehhdkdekhdhdhkdeddhdehhkdedehkddehehhdehhdhdhhdhhhdhhkddhdhhdhdehhidhihs

FLOW PROCESS FROM NODE 410.00 TO NODE 415.00 IS CODE = 51

>>>>>COMPUTE TRAPEZOIDAL CHANNEL FLOW<<<<<
>>>>>TRAVELTIME THRU SUBAREA (EXISTING ELEMENT)<<<<<

1825.00

ELEVATION DATA: UPSTREAM(FEET) = 1925.00 DOWNSTREAM(FEET) 0.0583

CHANNEL LENGTH THRU SUBAREA(FEET) = 1310.00 CHANNEL SLOPE
CHANNEL BASE(FEET) = 3.00 "Z" FACTOR = 5.000
MANNING'S FACTOR = 0.030 MAXIMUM DEPTH(FEET) = 1.00

100 YEAR RAINFALL INTENSITY(INCH/HOUR) = 5.421

*USER SPECIFIED(GLOBAL):
ORCHARDS (EVERGREEN) GOOD COVER RUNOFF COEFFICIENT = .3000
S.C.S. CURVE NUMBER (AMC II) = 86
TRAVEL TIME COMPUTED USING ESTIMATED FLOW(CFS) = 36.64
TRAVEL TIME THRU SUBAREA BASED ON VELOCITY(FEET/SEC.) = 8.07
AVERAGE FLOW DEPTH(FEET) = 0.70 TRAVEL TIME(MIN.) = 2.71
Tc(MIN.) = 11.90

SUBAREA AREA(ACRES) = 25.40 SUBAREA RUNOFF(CFS) = 41.30
AREA-AVERAGE RUNOFF COEFFICIENT = 0.300
TOTAL AREA(ACRES) = 33.70 PEAK FLOW RATE(CFS) = 54.80

END OF SUBAREA CHANNEL FLOW HYDRAULICS:
DEPTH(FEET) = 0.85 FLOW VELOCITY(FEET/SEC.) = 8.90
LONGEST FLOWPATH FROM NODE 400.00 TO NODE 415.00 = 2353.00 FEET.

Jedehdedehh e hdhfdehhhihhdkhhdhhifdedehhidddedhdddedeidededdedededicdedehtdedededddededededededcdetdddtddcd

FLOW PROCESS FROM NODE 415.00 TO NODE 420.00 IS CODE = 51

>>>>>COMPUTE TRAPEZOIDAL CHANNEL FLOW<<<<<
>>>>>TRAVELTIME THRU SUBAREA (EXISTING ELEMENT)<<<<<

ELEVATION DATA: UPSTREAM(FEET) = 1825.00 DOWNSTREAM(FEET) = 1760.00
Page 2
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CHANNEL LENGTH THRU SUBAREA(FEET) = 527.00 CHANNEL SLOPE = 0.1233
CHANNEL BASE(FEET) = 3.00 "Z" FACTOR = 3.000
MANNING'S FACTOR = 0.030 MAXIMUM DEPTH(FEET) = 2.00

100 YEAR RAINFALL INTENSITY(INCH/HOUR) = 5.223

*USER SPECIFIED(GLOBAL):
ORCHARDS (EVERGREEN) GOOD COVER RUNOFF COEFFICIENT = .3000
S.C.S. CURVE NUMBER (AMC II) = 86

TRAVEL TIME COMPUTED USING ESTIMATED FLOW(CFS) = 67.26

TRAVEL TIME THRU SUBAREA BASED ON VELOCITY(FEET/SEC.) = 12.42
AVERAGE FLOW DEPTH(FEET) = 0.93 TRAVEL TIME(MIN.) = 0.71
Tc(MIN.) = 12.61

SUBAREA AREA(ACRES) = 15.90 SUBAREA RUNOFF(CFS) = 24.91
AREA-AVERAGE RUNOFF COEFFICIENT = 0.300

TOTAL AREA(ACRES) = 49,60 PEAK FLOW RATE(CFS) = 77.71

END OF SUBAREA CHANNEL FLOW HYDRAULICS:
DEPTH(FEET) = 1.00 FLOW VELOCITY(FEET/SEC.) = 12.91
LONGEST FLOWPATH FROM NODE 400.00 TO NODE 420.00 = 2880.00 FEET.

END OF STUDY SUMMARY:
TOTAL AREA(ACRES)
PEAK FLOW RATE(CFS)

49.60 TC(MIN.) = 12.61
77.71

END OF RATIONAL METHOD ANALYSIS
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Tehdhhdehfdekkldehdehdedehdededededdedededehdhhdhhdhdhhhddehhdehddlehdehddtehkddhhddhdehdhddedfditsd

RATIONAL METHOD HYDROLOGY COMPUTER PROGRAM PACKAGE
Reference: SAN DIEGO COUNTY FLOOD CONTROL DISTRICT
2003,1985,1981 HYDROLOGY MANUAL
(c) copyright 1982-2003 Advanced Engineering Software (aes)
Ver. 1.5A Release Date: 01/01/2003 License ID 1261

Analysis prepared by:

RICK ENGINEERING COMPANY
5620 Friars Road
San Diego, California 92110
619-291-0707 Fax 619-291-4165

fdedkdekhdededhhkdekkdkkddkdkik DESCRIPTION OF STUDY Tekfhhhdhdehhehdekhhdhdhhdtehdhd

* RANCHO GUEJITO - ROCKWOOD VILLAGE J-14557BB (3/12/15)
* BASIN 500; 100-YR - 6 HOUR PRECIPITATION

* POST-PROJECT
de Fe 4o e de de de de Jo de dede o de dede Fe de de de dede dede dede de dede dode dedededede dede dedede dede dede dedededdede dodek dededede dededededede e dede ke dede dedeke ke

FILE NAME: RGRV500_POST.RAT
TIME/DATE OF STUDY: 14:20 03/12/2015

2003 SAN DIEGO MANUAL CRITERIA

USER SPECIFIED STORM EVENT(YEAR) = 100.00

6-HOUR DURATION PRECIPITATION (INCHES) = 3.600

SPECIFIED MINIMUM PIPE SIZE(INCH) = 18.00

SPECIFIED PERCENT OF GRADIENTS(DECIMAL) TO USE FOR FRICTION SLOPE = 0.90
SAN DIEGO HYDROLOGY MANUAL "C"-VALUES USED FOR RATIONAL METHOD

NOTE: USE MODIFIED RATIONAL METHOD PROCEDURES FOR CONFLUENCE ANALYSIS
#*JSER-DEFINED STREET-SECTIONS FOR COUPLED PIPEFLOW AND STREETFLOW MODEL*

HALF- CROWN TO STREET-CROSSFALL: CURB GUTTER-GEOMETRIES: MANNING

WIDTH CROSSFALL IN- / OUT-/PARK- HEIGHT WIDTH LIP HIKE FACTOR
NO. (FD) (FT) SIDE / SIDE/ WAY (FT) (FT) (FT) (FT) n

*
*

1 30.0 20.0 0.018/0.018/0.020 0.67 2.00 0.0313 0.167 0.0150

GLOBAL STREET FLOW-DEPTH CONSTRAINTS:
1. Relative Flow-Depth = 0.00 FEET
as (Maximum Allowable Street Flow Depth) - (Top-of-Curb)
2. (Depth)*(velocity) Constraint = 6.0 (FT*FT/S)
*SIZE PIPE WITH A FLOW CAPACITY GREATER THAN
OR EQUAL TO THE UPSTREAM TRIBUTARY PIPE.*

dededheheddeteddhhddhhdhhdhhdkdehhhhhkdhhdhhdhdhhhkfhhhdhdhdrhhdhhthddehldedhhkdededededehddedtd

FLOW PROCESS FROM NODE 500.00 TO NODE 505.00 IS CODE = 21

>>>>>RATIONAL METHOD INITIAL SUBAREA ANALYSIS<<<<<

*

USER-SPECIFIED RUNOFF COEFFICIENT = .3000
S.C.S. CURVE NUMBER (AMC II) = 91
INITIAL SUBAREA FLOW-LENGTH(FEET) = 586.00
UPSTREAM ELEVATION(FEET) = 1853.00
DOWNSTREAM ELEVATION(FEET) 1687.50
ELEVATION DIFFERENCE(FEET) = 165.50
SUBAREA OVERLAND TIME OF FLOW(MIN.) = 6.684
WARNING: INITIAL SUBAREA FLOW PATH LENGTH IS GREATER THAN
THE MAXIMUM OVERLAND FLOW LENGTH = 100.00
Page 1
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(Reference: Table 3-1B of Hydrology Manual)
THE MAXIMUM OVERLAND FLOW LENGTH IS USED IN TC CALCULATION!
100 YEAR RAINFALL INTENSITY(INCH/HOUR) = 7.865
SUBAREA RUNOFF(CFS) = 0.47
TOTAL AREA(ACRES) = 0.20 TOTAL RUNOFF(CFS) = 0.47

Je e do de de do de dede de Fedededede de dodede dede dede dedede e dedededede dededededede e de de ke dekede dedeledehede ke dekdekde ekl kdekhkddhdhddhik

FLOW PROCESS FROM NODE 505.00 TO NODE 510.00 IS COoDE = 51

>>>>>COMPUTE TRAPEZOIDAL CHANNEL FLOW<<<<<
>>>>>TRAVELTIME THRU SUBAREA (EXISTING ELEMENT)<<<<<

945.00
0.5677

ELEVATION DATA: UPSTREAM(FEET) = 1687.50 DOWNSTREAM(FEET)
CHANNEL LENGTH THRU SUBAREA(FEET) = 1308.00 CHANNEL SLOPE
CHANNEL BASE(FEET) = 10.00 "Z" FACTOR = 10.000
MANNING'S FACTOR = 0.030 MAXIMUM DEPTH(FEET) = 1.00

100 YEAR RAINFALL INTENSITY(INCH/HOUR) = 5.523
USER-SPECIFIED RUNOFF COEFFICIENT = .3000

S.C.S. CURVE NUMBER (AMC II) = 91
TRAVEL TIME COMPUTED USING ESTIMATED FLOW(CFS) =
TRAVEL TIME THRU SUBAREA BASED ON VELOCITY(FEET/SEC.) 4.47
AVERAGE FLOW DEPTH(FEET) = 0.04 TRAVEL TIME(MIN.) 4.88
Tc(MIN.) = 11.57

SUBAREA AREA(ACRES) = 1.80 SUBAREA RUNOFF(CFS) = 2.98
AREA-AVERAGE RUNOFF COEFFICIENT = 0.300
TOTAL AREA(ACRES) = 2.00 PEAK FLOW RATE(CFS) = 3.31

.00

It~

END OF SUBAREA CHANNEL FLOW HYDRAULICS:
DEPTH(FEET) = 0.06 FLOW VELOCITY(FEET/SEC.) = 5.38
LONGEST FLOWPATH FROM NODE 500.00 TO NODE 510.00 = 1894.00 FEET.

END OF STUDY SUMMARY:
TOTAL AREA(ACRES)
PEAK FLOW RATE(CFS)

2.00 TC(MIN.) = 11.57
3.31

END OF RATIONAL METHOD ANALYSIS
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RATIONAL METHOD HYDROLOGY COMPUTER PROGRAM PACKAGE
Reference: SAN DIEGO COUNTY FLOOD CONTROL DISTRICT
2003,1985,1981 HYDROLOGY MANUAL
(c) copyright 1982-2003 Advanced Engineering Software (aes)
Ver. 1.5A Release Date: 01/01/2003 License ID 1261

Analysis prepared by:

RICK ENGINEERING COMPANY
5620 Friars Road
san Diego, California 92110
619-291-0707 Fax 619-291-4165

Tekkdehhhhkhhkhhhhhhhhhddehdsk DESCRIPTION OF STUDY e e do de e e e de Fede de dedede dedededededede de ke e de ke

* RANCHO GUEJITO - ROCKWOODVILLAGE J-14557BB (6/4/15) *
* BASIN 600; 100-YR - 6 HOUR PRECIPITATION #
* POST-PROJECT *

kddddhdhkdhdhhhhhkhddhfhhdddhhhhddkhhhehdhdehhdhdhhhddfehhdhhddhhddhhhhhddhhiddiis

FILE NAME: RGRV600.RAT
TIME/DATE OF STUDY: 10:01 06/04/2015

2003 SAN DIEGO MANUAL CRITERIA

USER SPECIFIED STORM EVENT(YEAR) = 100.00

6-HOUR DURATION PRECIPITATION (INCHES) = 3.600

SPECIFIED MINIMUM PIPE SIZE(INCH) = 18.00

SPECIFIED PERCENT OF GRADIENTS(DECIMAL) TO USE FOR FRICTION SLOPE = 0.90

SAN DIEGO HYDROLOGY MANUAL "C"-VALUES USED FOR RATIONAL METHOD

NOTE: USE MODIFIED RATIONAL METHOD PROCEDURES FOR CONFLUENCE ANALYSIS

*USER-DEFINED STREET-SECTIONS FOR COUPLED PIPEFLOW AND STREETFLOW MODEL*
HALF- CROWN TO STREET-CROSSFALL: CURB GUTTER-GEOMETRIES: MANNING
WIDTH CROSSFALL IN- / OUT-/PARK- HEIGHT WIDTH LIP HIKE FACTOR

NO. (FT) (FT) SIDE / SIDE/ WAY (FT) (FT) (FT) (FTD) (n)

1 30.0 20.0 0.018/0.018/0.020 0.67 2.00 0.0313 0.167 0.0150

GLOBAL STREET FLOW-DEPTH CONSTRAINTS:
1. Relative Flow-Depth = 0.00 FEET
as (Maximum Allowable Street Flow Depth) - (Top-of-Curb)
2. (pepth)*(velocity) Constraint = 6.0 (FT*FT/S)
*SIZE PIPE WITH A FLOW CAPACITY GREATER THAN
OR EQUAL TO THE UPSTREAM TRIBUTARY PIPE.*

Jededededededehehehehkdhhhkdddhdehehdehdhddddddtddeddhh ki hhhhddddledd kel hlehhddekdhh®

FLOW PROCESS FROM NODE 600.00 TO NODE 605.00 IS CODE = 21

>>>>>RATIONAL METHOD INITIAL SUBAREA ANALYSIS<<<<<

USER-SPECIFIED RUNOFF COEFFICIENT = .3000
S.C.S. CURVE NUMBER (AMC II) = 91

INITIAL SUBAREA FLOW-LENGTH(FEET) = 100.00
UPSTREAM ELEVATION(FEET) = 1810.00
DOWNSTREAM ELEVATION(FEET) = 1800.00
ELEVATION DIFFERENCE(FEET) = 10.00

SUBAREA OVERLAND TIME OF FLOW(MIN.) = 6.684
WARNING: THE MAXIMUM OVERLAND FLOW SLOPE, 10.%, IS USED IN Tc CALCULATION!
100 YEAR RAINFALL INTENSITY(INCH/HOUR) = 7.865
Page 1
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SUBAREA RUNOFF(CFS) .
TOTAL AREA(ACRES) = 0.20 TOTAL RUNOFF(CFS) = 0.47

fededkededededededefdedededededehdehdedefedeftehdedfhededehehdhdehhhhkfddedehdhdohfhhhdedhhfdehededenffhhiks

FLOW PROCESS FROM NODE 605.00 TO NODE 610.00 Is CODE = 51

>>>>>COMPUTE TRAPEZOIDAL CHANNEL FLOW<<<<<
>>>>>TRAVELTIME THRU SUBAREA (EXISTING ELEMENT)<<<<<

ELEVATION DATA: UPSTREAM(FEET) = 1800.00 DOWNSTREAM(FEET) = 1775.00
CHANNEL LENGTH THRU SUBAREA(FEET) = 324.00 CHANNEL SLOPE = 0.0772
CHANNEL BASE(FEET) = 10.00 "Z" FACTOR = 10.000
MANNING'S FACTOR = 0.030 MAXIMUM DEPTH(FEET) = 1.00

100 YEAR RAINFALL INTENSITY(INCH/HOUR) = 6.746

USER-SPECIFIED RUNOFF COEFFICIENT = .3000

S.C.S. CURVE NUMBER (AMC II) = 91
TRAVEL TIME COMPUTED USING ESTIMATED FLOW(CFS) = 3.94
TRAVEL TIME THRU SUBAREA BASED ON VELOCITY(FEET/SEC.) = 3.01
AVERAGE FLOW DEPTH(FEET) = 0.12 TRAVEL TIME(MIN.) = 1.80
Tc(MIN.) = 8.48 -

SUBAREA AREA(ACRES) = 3.40 SUBAREA RUNOFF(CFS) = 6.88
AREA-AVERAGE RUNOFF COEFFICIENT = 0.300
TOTAL AREA(ACRES) = 3.60 PEAK FLOW RATE(CFS) = 7.29
END OF SUBAREA CHANNEL FLOW HYDRAULICS:

DEPTH(FEET) = 0.16 FLOW VELOCITY(FEET/SEC.) = 3.79

LONGEST FLOWPATH FROM NODE 600.00 TO NODE 610.00 = 424.00 FEET.

edekhehehehkdedehhfhhhdlhhhddhdddhdhdehdehhdhdhhfhdddehdededhdendehdehkdddhhhdehdddddeftin

FLOW PROCESS FROM NODE 610.00 TO NODE 615.00 IS CODE = 51

>>>>>COMPUTE TRAPEZOIDAL CHANNEL FLOW<<<<<
>>>>>TRAVELTIME THRU SUBAREA (EXISTING ELEMENT)<<<<<

1650.00
0.2244

ELEVATION DATA: UPSTREAM(FEET) = 1775.00 DOWNSTREAM(FEET)
CHANNEL LENGTH THRU SUBAREA(FEET) = 557.00 CHANNEL SLOPE
CHANNEL BASE(FEET) = 3.00 "Z" FACTOR = 4.000
MANNING'S FACTOR = 0.030 MAXIMUM DEPTH(FEET) = 1.00

100 YEAR RAINFALL INTENSITY(INCH/HOUR) = 6.243
USER-SPECIFIED RUNOFF COEFFICIENT = .3000

S.C.S. CURVE NUMBER (AMC II) = 91
TRAVEL TIME COMPUTED USING ESTIMATED FLOW(CFS) = 1
TRAVEL TIME THRU SUBAREA BASED ON VELOCITY(FEET/SEC.) 8.58
AVERAGE FLOW DEPTH(FEET) = 0.29 TRAVEL TIME(MIN.) 1.08
Tc(MIN.) = 9.56

SUBAREA AREA(ACRES) = 3.40 SUBAREA RUNOFF(CFS) = 6.37
AREA-AVERAGE RUNOFF COEFFICIENT = 0.300
TOTAL AREA(ACRES) = 7.00 PEAK FLOW RATE(CFS) = 13.11

.47

nhino

END OF SUBAREA CHANNEL FLOW HYDRAULICS:
DEPTH(FEET) = 0.33 FLOW VELOCITY(FEET/SEC.) = 9.16
LONGEST FLOWPATH FROM NODE 600.00 TO NODE 615.00 = 981.00 FEET.

FTedeefehdehdehedehedeehdeheddhhfhdfhhdedehdhhhdehhdehhhfdehddhhdddehkhhhdedhededdedhdhddehhdti®

FLOW PROCESS FROM NODE 615.00 TO NODE 620.00 1S CODE = 51

>>>>>COMPUTE TRAPEZOIDAL CHANNEL FLOW<<<<<
>>>>>TRAVELTIME THRU SUBAREA (EXISTING ELEMENT)<<<<<

ELEVATION DATA: UPSTREAM(FEET) =  1650.00 DOWNSTREAM(FEET) = 1375.00
CHANNEL LENGTH THRU SUBAREA(FEET) = 770.00 CHANNEL SLOPE = 0.3571
CHANNEL BASE(FEET) = 3.00 "Z" FACTOR = 4.000
MANNING'S FACTOR = 0.030 MAXIMUM DEPTH(FEET) = 1.00

Page 2
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100 YEAR RAINFALL INTENSITY(INCH/HOUR) = 5.875
USER-SPECIFIED RUNOFF COEFFICIENT = .3000
S.C.S. CURVE NUMBER (AMC II) = 091

TRAVEL TIME COMPUTED USING ESTIMATED FLOW(CFS) = 27.75

TRAVEL TIME THRU SUBAREA BASED ON VELOCITY(FEET/SEC.) = 13.58
AVERAGE FLOW DEPTH(FEET) = 0.43 TRAVEL TIME(MIN.) = 0.9%4
Tc(MIN.) = 10.51

SUBAREA AREA(ACRES) = 16.60 SUBAREA RUNOFF(CFS) =  29.26
AREA-AVERAGE RUNOFF COEFFICIENT = 0.300

TOTAL AREA(ACRES) = 23.60 PEAK FLOW RATE(CFS) = 41.59

END OF SUBAREA CHANNEL FLOW HYDRAULICS:
DEPTH(FEET) = 0.53 FLOW VELOCITY(FEET/SEC.) = 15.28
LONGEST FLOWPATH FROM NODE 600.00 TO NODE 620.00 = 1751.00 FEET.

dededehehehfdhehdefdekdedhhdehhhdhhhhhhhdhdhhddeddeddhehdehhffhhhddhdehdhdhdhdddhhhdhidhichid

FLOW PROCESS FROM NODE 620.00 TO NODE 625.00 IS CODE = 51

>>>>>COMPUTE TRAPEZOIDAL CHANNEL FLOW<<<<<
>>>>>TRAVELTIME THRU SUBAREA (EXISTING ELEMENT)<<<<<

1150.00

ELEVATION DATA: UPSTREAM(FEET) = 1375.00 DOWNSTREAM(FEET) 0.6426

CHANNEL LENGTH THRU SUBAREA(FEET) = 350.00 CHANNEL SLOPE

CHANNEL BASE(FEET) = 3.00 "z" FACTOR = 4.000

MANNING'S FACTOR = 0.030 MAXIMUM DEPTH(FEET) = 1.00
100 YEAR RAINFALL INTENSITY(INCH/HOUR) = 5.784
USER-SPECIFIED RUNOFF COEFFICIENT = .3000

S.C.S. CURVE NUMBER (AMC II) = 091

TRAVEL TIME COMPUTED USING ESTIMATED FLOW(CFS) = 78.63

TRAVEL TIME THRU SUBAREA BASED ON VELOCITY(FEET/SEC.) 2.59
AVERAGE FLOW DEPTH(FEET) = 0.63 TRAVEL TIME(MIN.) 0.26
Tc(MIN.) = 10.77

SUBAREA AREA(ACRES) = 42.70 SUBAREA RUNOFF(CFS) = 74.09
AREA-AVERAGE RUNOFF COEFFICIENT = 0.300

TOTAL AREA(ACRES) = 66.30 PEAK FLOW RATE(CFS) = 115.03

END OF SUBAREA CHANNEL FLOW HYDRAULICS:
DEPTH(FEET) = 0.76 FLOW VELOCITY(FEET/SEC.) = 25.06
LONGEST FLOWPATH FROM NODE 600.00 TO NODE 625.00 = 2101.00 FEET.

END OF STUDY SUMMARY:
TOTAL AREA(ACRES)
PEAK FLOW RATE(CFS)

66.30 TC(MIN.) = 10.77
115.03

END OF RATIONAL METHOD ANALYSIS
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RATIONAL METHOD HYDROLOGY COMPUTER PROGRAM PACKAGE
Reference: SAN DIEGO COUNTY FLOOD CONTROL DISTRICT
2003,1985,1981 HYDROLOGY MANUAL
(c) copyright 1982-2003 Advanced Engineering Software (aes)
ver. 1.5A Release Date: 01/01/2003 License ID 1261

Analysis prepared by:

RICK ENGINEERING COMPANY
5620 Friars Road
San Diego, California 92110
619-291-0707 Fax 619-291-4165

FTekdededededehhkhehdhhhdedkhehddhhik DESCRIPTION OF STUDY #*#*%%kkfdedhiihhdhdidicthddtids

* RANCHO GUEJITO - ROCKWOOD VILLAGE J-14557BB (3/12/15) *
* BASIN 700; 100-YR - 6 HOUR PRECIPITATION *

* POST-PROJECT
Tk dededehhhhdddokhkddhdhddddhdohdhddedh ok dedohdedohkfdfedhdeddhde ddedede ke ddehh ke dededede etk hk

FILE NAME: RGRV700_POST.RAT
TIME/DATE OF STUDY: 14:38 03/12/2015

2003 SAN DIEGO MANUAL CRITERIA

USER SPECIFIED STORM EVENT(YEAR) = 100.00

6-HOUR DURATION PRECIPITATION (INCHES) = 3.600

SPECIFIED MINIMUM PIPE SIZE(INCH) = 18.00

SPECIFIED PERCENT OF GRADIENTS(DECIMAL) TO USE FOR FRICTION SLOPE = 0.90

SAN DIEGO HYDROLOGY MANUAL "C"-VALUES USED FOR RATIONAL METHOD

NOTE: USE MODIFIED RATIONAL METHOD PROCEDURES FOR CONFLUENCE ANALYSIS

*USER-DEFINED STREET-SECTIONS FOR COUPLED PIPEFLOW AND STREETFLOW MODEL*
HALF- CROWN TO STREET-CROSSFALL: CURB GUTTER-GEOMETRIES: MANNING
WIDTH CROSSFALL IN- / OUT-/PARK- HEIGHT WIDTH LIP HIKE FACTOR

NO. (FT) (FT) SIDE / SIDE/ WAY (FT) (FT) (FT) (FTD (n)

1 30.0 20.0 0.018/0.018/0.020 0.67 2.00 0.0313 0.167 0.0150

GLOBAL STREET FLOW-DEPTH CONSTRAINTS:
1. Relative Flow-Depth = 0.00 FEET
as (Maximum Allowable Street Flow Depth) - (Top-of-cCurb)
2. (Depth)*(velocity) Constraint = 6.0 (FT*FT/S)
*SIZE PIPE WITH A FLOW CAPACITY GREATER THAN
OR EQUAL TO THE UPSTREAM TRIBUTARY PIPE.*

dededdededeedededehefdededehehddeddedeh ek hkdddehehhhehdehhhhhdhhhhdhhhhhdhhhddhdkthdehdeddhhddetdik

FLOW PROCESS FROM NODE 700.00 TO NODE 705.00 IS CODE = 21

>>>>>RATIONAL METHOD INITIAL SUBAREA ANALYSIS<<<<<

USER-SPECIFIED RUNOFF COEFFICIENT = .3000
S.C.S. CURVE NUMBER (AMC II) = 091
INITIAL SUBAREA FLOW-LENGTH(FEET) = 194.00
UPSTREAM ELEVATION(FEET) = 1790.00
DOWNSTREAM ELEVATION(FEET) 1725.00
ELEVATION DIFFERENCE(FEET) 65.00
SUBAREA OVERLAND TIME OF FLOW(MIN.) = 6.684
WARNING: INITIAL SUBAREA FLOW PATH LENGTH IS GREATER THAN
THE MAXIMUM OVERLAND FLOW LENGTH = 100.00
Page 1
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(Reference: Table 3-1B of Hydrology Manual)
THE MAXIMUM OVERLAND FLOW LENGTH IS USED IN Tc CALCULATION!
100 YEAR RAINFALL INTENSITY(INCH/HOUR) = 7.865
SUBAREA RUNOFF(CFS) = 0.47
TOTAL AREA(ACRES) = 0.20 TOTAL RUNOFF(CFS) = 0.47

dedededededededededededededededehede e ddedoh ek hhkdhhhkhhh ke hdehedddehdhhe e hdkded ekt hddd ki ktefhhhhhd

FLOW PROCESS FROM NODE 705.00 TO NODE 710.00 IS CODE = 51

>>>>>COMPUTE TRAPEZOIDAL CHANNEL FLOW<<<<<
>>>>>TRAVELTIME THRU SUBAREA (EXISTING ELEMENT)<<<<<

ELEVATION DATA: UPSTREAM(FEET) = 1725.00 DOWNSTREAM(FEET)
CHANNEL LENGTH THRU SUBAREA(FEET) = 1150.00 CHANNEL SLOPE
CHANNEL BASE(FEET) = 10.00 "z" FACTOR = 10.000
MANNING'S FACTOR = 0.030 MAXIMUM DEPTH(FEET) = 1.00

100 YEAR RAINFALL INTENSITY(INCH/HOUR) = 6.459
USER-SPECIFIED RUNOFF COEFFICIENT = .3000
S.C.S. CURVE NUMBER (AMC II) = 91
TRAVEL TIME COMPUTED USING ESTIMATED FLOW(CFS) = 13.83
TRAVEL TIME THRU SUBAREA BASED ON VELOCITY(FEET/SEC.) 8.03
AVERAGE FLOW DEPTH(FEET) = 0.15 TRAVEL TIME(MIN.) 2.39
Tc(MIN.) = 9.07
SUBAREA AREA(ACRES) = 13.70 SUBAREA RUNOFF(CFS) =  26.55
AREA-AVERAGE RUNOFF COEFFICIENT = 0.300
TOTAL AREA(CACRES) = 13.90 PEAK FLOW RATE(CFS) = 26.94

1295.00
0.3739

END OF SUBAREA CHANNEL FLOW HYDRAULICS:
DEPTH(FEET) = 0.22 FLOW VELOCITY(FEET/SEC.) = 9.82
LONGEST FLOWPATH FROM NODE 700.00 TO NODE 710.00 = 1344.00 FEET.

fedekeddededededededokdededdedefhkkddehhhhhhkhhhhhhhhhhhhhhddhhhhdehehheddhddhdhdhhhdehhhhhhkdh®

FLOW PROCESS FROM NODE 710.00 TO NODE 715.00 IS CODE = 51

>>>>>COMPUTE TRAPEZOIDAL CHANNEL FLOW<<<<<
>>>>>TRAVELTIME THRU SUBAREA (EXISTING ELEMENT)<<<<<

ELEVATION DATA: UPSTREAM(FEET) = 1295.00 DOWNSTREAM(FEET) = 1275.00
CHANNEL LENGTH THRU SUBAREA(FEET) = 262.00 CHANNEL SLOPE = 0.0763
CHANNEL BASE(FEET) = 3.00 "Z" FACTOR = 2.000
MANNING'S FACTOR = 0.030 MAXIMUM DEPTH(FEET) = 5.00

100 YEAR RAINFALL INTENSITY(INCH/HOUR) = 6.250
USER-SPECIFIED RUNOFF COEFFICIENT = .3000

S.C.S. CURVE NUMBER (AMC II) = 91
TRAVEL TIME COMPUTED USING ESTIMATED FLOW(CFS) = 3
TRAVEL TIME THRU SUBAREA BASED ON VELOCITY(FEET/SEC.) 9.19
AVERAGE FLOW DEPTH(FEET) = 0.78 TRAVEL TIME(MIN.) 0.48
Tc(MIN.) = 9.55

SUBAREA AREA(ACRES) = 6.20 SUBAREA RUNOFF(CFS) = 11.63
AREA-AVERAGE RUNOFF COEFFICIENT = 0.300
TOTAL AREA(ACRES) = 20.10 PEAK FLOW RATE(CFS) = 37.69

.75

N

END OF SUBAREA CHANNEL FLOW HYDRAULICS:
DEPTH(FEET) = 0.84 FLOW VELOCITY(FEET/SEC.) = 9.55
LONGEST FLOWPATH FROM NODE 700.00 TO NODE 715.00 = 1606.00 FEET.

END OF STUDY SUMMARY:
TOTAL AREA(ACRES)
PEAK FLOW RATE(CFS)

20.10 TC(MIN.) = 9.55
37.69

END OF RATIONAL METHOD ANALYSIS
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RATIONAL METHOD HYDROLOGY COMPUTER PROGRAM PACKAGE
Reference: SAN DIEGO COUNTY FLOOD CONTROL DISTRICT
2003,1985,1981 HYDROLOGY MANUAL
(c) Copyright 1982-2003 Advanced Engineering Software (aes)
ver. 1.5A Release Date: 01/01/2003 License ID 1261

Analysis prepared by:

RICK ENGINEERING COMPANY
5620 Friars Road
San Diego, cCalifornia 92110
619-291-0707 Fax 619-291-4165

Tehkddhhdehhdkhhhdhfhdehdfhhid DESCRIPTION OF STUDY FTededdehdedededdedehdehdehhhkhhhdddk

* RANCHO GUEJITO - ROCKWOOD VILLAGE J]-14557BB (6/4/15) *
* BASIN 800; 100-YR - 6 HOUR PRECIPITATION *
* POST-PROJECT *

e de Je do Je de e de do e do ke do Fe do de e dede dode dede dede Fedodede dedededede dedededededededededededede ke dededededede e de ke dede ek ke de ek dededefhokkhk

FILE NAME: RGRV800.RAT
TIME/DATE OF STUDY: 10:10 06/04/2015

2003 SAN DIEGO MANUAL CRITERIA

USER SPECIFIED STORM EVENT(YEAR) = 100.00

6-HOUR DURATION PRECIPITATION (INCHES) = 3.600

SPECIFIED MINIMUM PIPE SIZE(INCH) = 18.00

SPECIFIED PERCENT OF GRADIENTS(DECIMAL) TO USE FOR FRICTION SLOPE = 0.90

SAN DIEGO HYDROLOGY MANUAL "C"-VALUES USED FOR RATIONAL METHOD

NOTE: USE MODIFIED RATIONAL METHOD PROCEDURES FOR CONFLUENCE ANALYSIS

*USER-DEFINED STREET-SECTIONS FOR COUPLED PIPEFLOW AND STREETFLOW MODEL*
HALF- CROWN TO STREET-CROSSFALL: CURB GUTTER-GEOMETRIES: MANNING
WIDTH CROSSFALL IN- / OUT-/PARK- HEIGHT WIDTH LIP HIKE FACTOR

NO. (FT) (FT) SIDE / SIDE/ WAY (FT) (FT) (FT) (FTD) (n)

1 30.0 20.0 0.018/0.018/0.020 0.67 2.00 0.0313 0.167 0.0150

GLOBAL STREET FLOW-DEPTH CONSTRAINTS:
1. Relative Flow-Depth = 0.00 FEET
as (Maximum Allowable Street Flow Depth) - (Top-of-Curb)
2. (pepth)*(velocity) Constraint = 6.0 (FT*FT/S)
*SIZE PIPE WITH A FLOW CAPACITY GREATER THAN
OR EQUAL TO THE UPSTREAM TRIBUTARY PIPE.¥*

Fekdededehdedehededekededehdehtededehhdedefehdehhdedededeedefeedodedededehdefdefdedfehhhhhdfidehhdededehdedededdedddhdd

FLOW PROCESS FROM NODE 800.00 TO NODE 805.00 IS CODE = 21

>>>>>RATIONAL METHOD INITIAL SUBAREA ANALYSIS<<<<<

USER-SPECIFIED RUNOFF COEFFICIENT = .3000
S.C.S. CURVE NUMBER (AMC II) = 91
INITIAL SUBAREA FLOW-LENGTH(FEET) = 164.00
UPSTREAM ELEVATION(FEET) = 1397.00
DOWNSTREAM ELEVATION(FEET) = 1365.00
ELEVATION DIFFERENCE(FEET) = 32.00
SUBAREA OVERLAND TIME OF FLOW(MIN.) = 6.684
WARNING: INITIAL SUBAREA FLOW PATH LENGTH IS GREATER THAN
THE MAXIMUM OVERLAND FLOW LENGTH = 100.00
Page 1
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(Reference: Table 3-1B of Hydrology Manual)
THE MAXIMUM OVERLAND FLOW LENGTH IS USED IN Tc CALCULATION!
100 YEAR RAINFALL INTENSITY(INCH/HOUR) = 7.865
SUBAREA RUNOFF(CFS) = 0.94
TOTAL AREA(ACRES) = 0.40 TOTAL RUNOFF(CFS) = 0.94

Fekdedelehhfehdededehdehdehdehdekdhhdhddeddedddededehdededdehdehddefdefhdedefededdehdehfededhhdethtedhdedhikit

FLOW PROCESS FROM NODE 805.00 TO NODE 810.00 IS CODE = 51

>>>>>COMPUTE TRAPEZOIDAL CHANNEL FLOW<<<<<
>>>>>TRAVELTIME THRU SUBAREA (EXISTING ELEMENT)<<<<<

ELEVATION DATA: UPSTREAM(FEET) = 1365.00 DOWNSTREAM(FEET) = 1190.00
CHANNEL LENGTH THRU SUBAREA(FEET) = 800.00 CHANNEL SLOPE = 0.2188
CHANNEL BASE(FEET) = 10.00 "Z" FACTOR = 10.000
MANNING'S FACTOR = 0.030 MAXIMUM DEPTH(FEET) = 1.00

100 YEAR RAINFALL INTENSITY(INCH/HOUR) = 6.615

USER-SPECIFIED RUNOFF COEFFICIENT = .3000

S.C.S. CURVE NUMBER (AMC II) = 91
TRAVEL TIME COMPUTED USING ESTIMATED FLOW(CFS) = 12.95
TRAVEL TIME THRU SUBAREA BASED ON VELOCITY(FEET/SEC.) = 6.48
AVERAGE FLOW DEPTH(FEET) = 0.17 TRAVEL TIME(MIN.) = 2.06
Tc(MIN.) = 8.74

SUBAREA AREA(ACRES) = 12.00 SUBAREA RUNOFF(CFS) = 23.81
AREA-AVERAGE RUNOFF COEFFICIENT = 0.300
TOTAL AREA(ACRES) = 12.40 PEAK FLOW RATE(CFS) = 24.61
END OF SUBAREA CHANNEL FLOW HYDRAULICS:

DEPTH(FEET) = 0.25 FLOW VELOCITY(FEET/SEC.) = 7.99

LONGEST FLOWPATH FROM NODE 800.00 TO NODE 810.00 = 964.00 FEET.

Fedededehededeehdededekhdedehedehdehdehdefdehhhdhhdhhddhhhhhdhhhddehhdhlhfhhhhhhdhkhhdhhhikdhi

FLOW PROCESS FROM NODE 810.00 TO NODE 815.00 IS CODE = 51

>>>>>COMPUTE TRAPEZOIDAL CHANNEL FLOW<<<<<
>>>>>TRAVELTIME THRU SUBAREA (EXISTING ELEMENT)<<<<<

950.00
0.2586

ELEVATION DATA: UPSTREAM(FEET) = 1190.00 DOWNSTREAM(FEET)
CHANNEL LENGTH THRU SUBAREA(FEET) = 928.00 CHANNEL SLOPE
CHANNEL BASE(FEET) = 3.00 "Z" FACTOR = 3.000
MANNING'S FACTOR = 0.030 MAXIMUM DEPTH(FEET) = 1.00

100 YEAR RAINFALL INTENSITY(INCH/HOUR) = 6.140
USER-SPECIFIED RUNOFF COEFFICIENT = .3000

S.C.S. CURVE NUMBER (AMC II) = 91
TRAVEL TIME COMPUTED USING ESTIMATED FLOW(CFS) = 42.29
TRAVEL TIME THRU SUBAREA BASED ON VELOCITY(FEET/SEC.) 14.44
AVERAGE FLOW DEPTH(FEET) = 0.61 TRAVEL TIME(MIN.) 1.07
Tc(MIN.) = 9.81

SUBAREA AREA(ACRES) = 19.20 SUBAREA RUNOFF(CFS) = 35.36
AREA-AVERAGE RUNOFF COEFFICIENT = 0.300
TOTAL AREA(ACRES) = 31.60 PEAK FLOW RATE(CFS) = 58.20

END OF SUBAREA CHANNEL FLOW HYDRAULICS:
DEPTH(FEET) = 0.72 FLOW VELOCITY(FEET/SEC.) = 15.67
LONGEST FLOWPATH FROM NODE 800.00 TO NODE 815.00 = 1892.00 FEET.

Fedededehhdedededeehkedekdedefeehfhfhhdhhdhhdedhdedhdehdehhdedfhddehdddehdddhfdddehddddedededeiededidicok

FLOW PROCESS FROM NODE 815.00 TO NODE 820.00 1S CcopE = 51

>>>>>COMPUTE TRAPEZOIDAL CHANNEL FLOW<<<<<
>>>>>TRAVELTIME THRU SUBAREA (EXISTING ELEMENT)<<<<<

ELEVATION DATA: UPSTREAM(FEET) = 950.00 DOWNSTREAM(FEET) = 525.00
Page 2
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CHANNEL LENGTH THRU SUBAREA(FEET) = 756.00 CHANNEL SLOPE = 0.5622
CHANNEL BASE(FEET) = 3.00 "Z" FACTOR = 2.000
MANNING'S FACTOR = 0.030 MAXIMUM DEPTH(FEET) = 1.00

100 YEAR RAINFALL INTENSITY(INCH/HOUR) = 5.929
USER-SPECIFIED RUNOFF COEFFICIENT = .3000
S.C.S. CURVE NUMBER (AMC II) = 91

TRAVEL TIME COMPUTED USING ESTIMATED FLOW(CFS) = 67.90

TRAVEL TIME THRU SUBAREA BASED ON VELOCITY(FEET/SEC.) = 23.07
AVERAGE FLOW DEPTH(FEET) = 0.68 TRAVEL TIME(MIN.) = 0.55
Tc(MIN.) = 10.36

SUBAREA AREA(ACRES) = 10.90 SUBAREA RUNOFF(CFS) = 19.39
AREA-AVERAGE RUNOFF COEFFICIENT = 0.300

TOTAL AREA(ACRES) = 42.50 PEAK FLOW RATE(CFS) = 75.59

END OF SUBAREA CHANNEL FLOW HYDRAULICS:
DEPTH(FEET) = 0.71 FLOW VELOCITY(FEET/SEC.) = 23.90
LONGEST FLOWPATH FROM NODE 800.00 TO NODE 820.00 = 2648.00 FEET.

END OF STUDY SUMMARY:
TOTAL AREA(ACRES)
PEAK FLOW RATE(CFS)

42.50 TC(MIN.) = 10.36
75.59

END OF RATIONAL METHOD ANALYSIS
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dededededededededededededededede ke dedededededededededehdedekde e dedede e dedededededede kb h ek hhkdhkhhhhhhhdehhd e hhhehehhhtt

RATIONAL METHOD HYDROLOGY COMPUTER PROGRAM PACKAGE
Reference: SAN DIEGO COUNTY FLOOD CONTROL DISTRICT
] 2003,1985,1981 HYDROLOGY MANUAL
(c) Copyright 1982-2003 Advanced Engineering Software (aes)
Ver. 1.5A Release Date: 01/01/2003 License ID 1261

Analysis prepared by:

RICK ENGINEERING COMPANY
5620 Friars Road
San Diego, California 92110
619-291-0707 Fax 619-291-4165

dedededekdedehhdehddhhdhdhhdedehhdets DESCRIPTION OF STUDY fedededededefededededededededededefededede ettt

* RANCHO GUEJITO - ROCKWOOD VILLAGE J-14557BB (6/4/15) ¥
* BASIN 900; 100-YR - 6 HOUR PRECIPITATION ¥

* POST-PROJECT
Fededdodede dddeddod deodededoddoddoddodedodedoddede dededede dede dedede dede de dede dede e dede de de dede de de de de e de de de de e e e de e de e e e e ke

FILE NAME: RGRV900.RAT
TIME/DATE OF STUDY: 10:14 06/04/2015

2003 SAN DIEGO MANUAL CRITERIA

USER SPECIFIED STORM EVENT(YEAR) = 100.00

6-HOUR DURATION PRECIPITATION (INCHES) = 3.600

SPECIFIED MINIMUM PIPE SIZE(INCH) = 18.00

SPECIFIED PERCENT OF GRADIENTS(DECIMAL) TO USE FOR FRICTION SLOPE = 0.90

SAN DIEGO HYDROLOGY MANUAL "C"-VALUES USED FOR RATIONAL METHOD

NOTE: USE MODIFIED RATIONAL METHOD PROCEDURES FOR CONFLUENCE ANALYSIS

*USER-DEFINED STREET-SECTIONS FOR COUPLED PIPEFLOW AND STREETFLOW MODEL*
HALF- CROWN TO  STREET-CROSSFALL: CURB GUTTER-GEOMETRIES: MANNING
WIDTH CROSSFALL 1IN- / OUT-/PARK- HEIGHT WIDTH LIP HIKE FACTOR

NO. (FD) (FT) SIDE / SIDE/ WAY (FT) (FT) (FT) (FD) (n)

1 30.0 20.0 0.018/0.018/0.020 0.67 2.00 0.0313 0.167 0.0150

GLOBAL STREET FLOW-DEPTH CONSTRAINTS:
1. Relative Flow-Depth = 0.00 FEET
as (Maximum Allowable Street Flow Depth) - (Top-of-Curb)
2. (Depth)*(velocity) Constraint = 6.0 (FT*FT/S)
*SIZE PIPE WITH A FLOW CAPACITY GREATER THAN
OR EQUAL TO THE UPSTREAM TRIBUTARY PIPE.*

Fedefekdehhhhhddedddhddehddhhddehddhdedehehdekdedefhddedtedededefddedidedehdededededehededefheddefhdedfhdid

FLOW PROCESS FROM NODE 900.00 TO NODE 905.00 1S COoDE = 21

>>>>>RATIONAL METHOD INITIAL SUBAREA ANALYSIS<<<<<

USER-SPECIFIED RUNOFF COEFFICIENT = .3000
S.C.S. CURVE NUMBER (AMC II) = 91
INITIAL SUBAREA FLOW-LENGTH(FEET) = 120.00
UPSTREAM ELEVATION(FEET) = 1864.50
DOWNSTREAM ELEVATION(FEET) 1855.00
ELEVATION DIFFERENCE(FEET) = 9.50
SUBAREA OVERLAND TIME OF FLOW(MIN.) = 7.226
WARNING: INITIAL SUBAREA FLOW PATH LENGTH IS GREATER THAN
THE MAXIMUM OVERLAND FLOW LENGTH = 100.00
Page 1
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(Reference: Table 3-1B of Hydrology Manual)
THE MAXIMUM OVERLAND FLOW LENGTH IS USED IN Tc CALCULATION!
100 YEAR RAINFALL INTENSITY(INCH/HOUR) 7.480
SUBAREA RUNOFF(CFS) = 0.45
TOTAL AREA(ACRES) = 0.20  TOTAL RUNOFF(CFS) = 0.45

Feddedededekdhdddeddoddddekdehhdhhhhhdhd bt fh ekl hekdedded ek hhhhhhtetefedddhdedtn

FLOW PROCESS FROM NODE 905.00 TO NODE 910.00 1S CODE = 51

>>>>>COMPUTE TRAPEZOIDAL CHANNEL FLOW<<<<<
>>>>>TRAVELTIME THRU SUBAREA (EXISTING ELEMENT)<<<<<

ELEVATION DATA: UPSTREAM(FEET) = 1855.00 DOWNSTREAM(FEET) = 1825.00
CHANNEL LENGTH THRU SUBAREA(FEET) = 225.00 CHANNEL SLOPE = 0.1333
CHANNEL BASE(FEET) = 10.00 "Z" FACTOR = 10.000
MANNING'S FACTOR = 0.030 MAXIMUM DEPTH(FEET) = 2.00

100 YEAR RAINFALL INTENSITY(INCH/HOUR) = 6.705
USER-SPECIFIED RUNOFF COEFFICIENT = .3000
S.C.S. CURVE NUMBER (AMC II) = 91
TRAVEL TIME COMPUTED USING ESTIMATED FLOW(CFS) = 1.97
TRAVEL TIME THRU SUBAREA BASED ON VELOCITY(FEET/SEC.) = 2.81
AVERAGE FLOW DEPTH(FEET) = 0.07 TRAVEL TIME(MIN.) = 1.34
Tc(MIN.) = 8.56
SUBAREA AREA(ACRES) = 1.50 SUBAREA RUNOFF(CFS) = 3.02
AREA-AVERAGE RUNOFF COEFFICIENT = 0.300
TOTAL AREA(ACRES) = 1.70 PEAK FLOW RATE(CFS) = 3.42
END OF SUBAREA CHANNEL FLOW HYDRAULICS:
DEPTH(FEET) = 0.09 FLOW VELOCITY(FEET/SEC.) = 3.54
LONGEST FLOWPATH FROM NODE 900.00 TO NODE 910.00 = 345.00 FEET.

Fehdehhhdedehdehhhhdehhhhddehdhhhhhhddhhddhhddhhddhhdhdhhhdhdhhhhhhhdehhhdhhddhhhddht®

FLOW PROCESS FROM NODE 910.00 TO NODE 915.00 IS CODE = 51

>>>>>COMPUTE TRAPEZOIDAL CHANNEL FLOW<<<<<
>>>>>TRAVELTIME THRU SUBAREA (EXISTING ELEMENT)<<<<<

ELEVATION DATA: UPSTREAM(FEET) =  1825.00 DOWNSTREAM(FEET) = 1665.00
CHANNEL LENGTH THRU SUBAREA(FEET) = 445.00 CHANNEL SLOPE = 0.3596
CHANNEL BASE(FEET) = 3.00 "Z" FACTOR = 5.000
MANNING'S FACTOR = 0.030 MAXIMUM DEPTH(FEET) = 2.00

100 YEAR RAINFALL INTENSITY(INCH/HOUR) = 6.307
USER-SPECIFIED RUNOFF COEFFICIENT = .3000
S.C.S. CURVE NUMBER (AMC II) = 091
TRAVEL TIME COMPUTED USING ESTIMATED FLOW(CFS) = 7.02
TRAVEL TIME THRU SUBAREA BASED ON VELOCITY(FEET/SEC.) = 8.71
AVERAGE FLOW DEPTH(FEET) = 0.20 TRAVEL TIME(MIN.) = 0.85
Tc(MIN.) = 9.41
SUBAREA AREA(ACRES) = 3.80 SUBAREA RUNOFF(CFS) = 7.19
AREA-AVERAGE RUNOFF COEFFICIENT = 0.300
TOTAL AREA(ACRES) = 5.50 PEAK FLOW RATE(CFS) = 10.41
END OF SUBAREA CHANNEL FLOW HYDRAULICS:
DEPTH(FEET) = 0.25 FLOW VELOCITY(FEET/SEC.) = 9.85
LONGEST FLOWPATH FROM NODE 900.00 TO NODE 915.00 = 790.00 FEET.

END OF STUDY SUMMARY:
TOTAL AREA(ACRES)
PEAK FLOW RATE(CFS)

5.50 TC(MIN.) = 9.41
10.41

END OF RATIONAL METHOD ANALYSIS
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RATIONAL METHOD HYDROLOGY COMPUTER PROGRAM PACKAGE
Reference: SAN DIEGO COUNTY FLOOD CONTROL DISTRICT
2003,1985,1981 HYDROLOGY MANUAL
(c) copyright 1982-2003 Advanced Engineering Software (aes)
Ver. 1.5A Release Date: 01/01/2003 License ID 1261

Analysis prepared by:

RICK ENGINEERING COMPANY
5620 Friars Road
San Diego, california 92110
619-291-0707 Fax 619-291-4165

e Je e Jc Jo Jo de do do de e de Fe e de e e e de dede de de dede e DESCRIPTION OF STUDY Fedekededekdedhddededeffedededhdhdehticd

* RANCHO GUEJITO - ROCKWOOD VILLAGE J-14557BB (6/4/15) *
* BASIN 1000; 100-YR - 6 HOUR PRECIPITATION *

* POST-PROJECT
de dode de de de Je de de de de e de o dode do dede dede e de de de o de Fede dode dode dede dede dede dede de de dede dede de dedededodede dededededededededede ke dede e ke de ke ke

FILE NAME: RGRV1000.RAT
TIME/DATE OF STUDY: 10:21 06/04/2015

2003 SAN DIEGO MANUAL CRITERIA

USER SPECIFIED STORM EVENT(YEAR) = 100.00

6-HOUR DURATION PRECIPITATION (INCHES) = 3.600

SPECIFIED MINIMUM PIPE SIZE(INCH) = 18.00

SPECIFIED PERCENT OF GRADIENTS(DECIMAL) TO USE FOR FRICTION SLOPE = 0.90

SAN DIEGO HYDROLOGY MANUAL "C"-VALUES USED FOR RATIONAL METHOD

NOTE: USE MODIFIED RATIONAL METHOD PROCEDURES FOR CONFLUENCE ANALYSIS

*YSER-DEFINED STREET-SECTIONS FOR COUPLED PIPEFLOW AND STREETFLOW MODEL*
HALF- CROWN TO  STREET-CROSSFALL: CURB GUTTER-GEOMETRIES: MANNING
WIDTH CROSSFALL IN- / OUT-/PARK- HEIGHT WIDTH LIP HIKE FACTOR

NO. (FT) (FT) SIDE / SIDE/ WAY (FT) (FT) (FT) (FT) (n)

1 30.0 20.0 0.018/0.018/0.020 0.67 2.00 0.0313 0.167 0.0150

GLOBAL STREET FLOW-DEPTH CONSTRAINTS:
1. Relative Flow-Depth = 0.00 FEET
as (Maximum Allowable Street Flow Depth) - (Top-of-Curb)
2. (pepth)*(velocity) Constraint = 6.0 (FT*FT/S)
*SIZE PIPE WITH A FLOW CAPACITY GREATER THAN
OR EQUAL TO THE UPSTREAM TRIBUTARY PIPE.*

Je de de de de % de e de de ofe Fe de de de dede de de de de de de de de de de de de dode de dededede dode e dedede dede dede dededede ke dodededede dedededede ke dedede dede e dedede dede dede ke

FLOW PROCESS FROM NODE 1000.00 TO NODE 1005.00 1S CODE = 21

>>>>>RATIONAL METHOD INITIAL SUBAREA ANALYSIS<<<<<

USER-SPECIFIED RUNOFF COEFFICIENT = .3000
S.C.S. CURVE NUMBER (AMC II) = 91
INITIAL SUBAREA FLOW-LENGTH(FEET) = 200.00
UPSTREAM ELEVATION(FEET) = 1853.00
DOWNSTREAM ELEVATION(FEET) 1835.00
ELEVATION DIFFERENCE(FEET) 18.00
SUBAREA OVERLAND TIME OF FLOW(MIN.) = 6.923
WARNING: INITIAL SUBAREA FLOW PATH LENGTH IS GREATER THAN
THE MAXIMUM OVERLAND FLOW LENGTH = 100.00
Page 1
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(Reference: Table 3-1B of Hydrology Manual)
THE MAXIMUM OVERLAND FLOW LENGTH IS USED IN TCc CALCULATION!
100 YEAR RAINFALL INTENSITY(INCH/HOUR) = 7.689
SUBAREA RUNOFF(CFS) = 0.46
TOTAL AREA(ACRES) = 0.20 TOTAL RUNOFF(CFS) = 0.46

feddededehlehddededheehfefhdededehkdefehdkdeddehhhkhhhhhhhhhhhhfehddhdedehedhefdefdehdeddedoddddddeddesdts

FLOW PROCESS FROM NODE 1005.00 TO NODE 1010.00 IS CODE = 51

>>>>>COMPUTE TRAPEZOIDAL CHANNEL FLOW<<<<<
>>>>>TRAVELTIME THRU SUBAREA (EXISTING ELEMENT)<<<<<

ELEVATION DATA: UPSTREAM(FEET) = 1835.00 DOWNSTREAM(FEET)
CHANNEL LENGTH THRU SUBAREA(FEET) = 1600.00 CHANNEL SLOPE
CHANNEL BASE(FEET) = 10.00 "z" FACTOR = 10.000
MANNING'S FACTOR = 0.030 MAXIMUM DEPTH(FEET) = 2.00

100 YEAR RAINFALL INTENSITY(INCH/HOUR) = 6.306
USER-SPECIFIED RUNOFF COEFFICIENT = .3000
S.C.S. CURVE NUMBER (AMC II) = 91
TRAVEL TIME COMPUTED USING ESTIMATED FLOW(CFS) = 2
TRAVEL TIME THRU SUBAREA BASED ON VELOCITY(FEET/SEC.) 10.70
AVERAGE FLOW DEPTH(FEET) = 0.19 TRAVEL TIME(MIN.) 2.49
Tc(MIN.) = 9.42
SUBAREA AREA(ACRES) = 25.30 SUBAREA RUNOFF(CFS) = 47.86
AREA-AVERAGE RUNOFF COEFFICIENT = 0.300
TOTAL AREA(ACRES) = 25.50 PEAK FLOW RATE(CFS) = 48.24

1000.00
0.5219

.72

nn s

END OF SUBAREA CHANNEL FLOW HYDRAULICS:
DEPTH(FEET) = 0.28 FLOW VELOCITY(FEET/SEC.) = 13.49
LONGEST FLOWPATH FROM NODE 1000.00 TO NODE 1010.00 = 1800.00 FEET.

END OF STUDY SUMMARY:
TOTAL AREA(ACRES)
PEAK FLOW RATE(CFS)

25.50 TC(MIN.) = 9.42
48.24

END OF RATIONAL METHOD ANALYSIS
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deddedededededehkdehededhdeheddeheddehededehdehehdddedededededohdehdhdhdtehhddedehdehdeddedhededthehtdhdddddihid

RATIONAL METHOD HYDROLOGY COMPUTER PROGRAM PACKAGE
Reference: SAN DIEGO COUNTY FLOOD CONTROL DISTRICT
2003,1985,1981 HYDROLOGY MANUAL
(c) copyright 1982-2003 Advanced Engineering Software (aes)
ver. 1.5A Release Date: 01/01/2003 License ID 1261

Analysis prepared by:

RICK ENGINEERING COMPANY
5620 Friars Road
San Diego, California 92110
619-291-0/707 Fax 619-291-4165

dekdhehekhhhdededddfdefeffdfdeddtik DESCRIPTION OF STUDY Tedededefdodededede e hddde ekt hdhd

* RANCHO GUEJITO - ROCKWOOD VILLAGE J-14557BB (6/4/15) *
* BASIN 1100; 100-YR - 6 HOUR PRECIPITATION *

* POST-PROJECT
dede dede dede de de dede dede dede dedede dode dede dede dede dede dede dededede de dede dede dede dedede dedededede dede de dedede e dede dede dede dede o dede dede de de dede dede

FILE NAME: RGRV1100.RAT
TIME/DATE OF STUDY: 10:25 06/04/2015

2003 SAN DIEGO MANUAL CRITERIA

USER SPECIFIED STORM EVENT(YEAR) = 100.00

6-HOUR DURATION PRECIPITATION (INCHES) = 3.600

SPECIFIED MINIMUM PIPE SIZE(INCH) = 18.00

SPECIFIED PERCENT OF GRADIENTS(DECIMAL) TO USE FOR FRICTION SLOPE = 0.90

SAN DIEGO HYDROLOGY MANUAL "C"-VALUES USED FOR RATIONAL METHOD

NOTE: USE MODIFIED RATIONAL METHOD PROCEDURES FOR CONFLUENCE ANALYSIS

*USER-DEFINED STREET-SECTIONS FOR COUPLED PIPEFLOW AND STREETFLOW MODEL*
HALF- CROWN TO  STREET-CROSSFALL: CURB GUTTER-GEOMETRIES: MANNING
WIDTH CROSSFALL IN- / OUT-/PARK- HEIGHT WIDTH LIP HIKE FACTOR

NO. (FT) (FT) SIDE / SIDE/ WAY (FT) (FT) (FT) (FTD) (n)

1 30.0 20.0 0.018/0.018/0.020  0.67 2.00 0.0313 0.167 0.0150

GLOBAL STREET FLOW-DEPTH CONSTRAINTS:
1. Relative Flow-Depth = 0.00 FEET
as (Maximum Allowable Street Flow Depth) - (Top-of-Curb)
2. (pepth)*(velocity) Constraint = 6.0 (FT*FT/S)
*SIZE PIPE WITH A FLOW CAPACITY GREATER THAN
OR EQUAL TO THE UPSTREAM TRIBUTARY PIPE.*

Tededededededefhdefehdedehhhdhhdedefdededdefedehhhhhdedehhdhdhdedhehdehdedehdehdehdehdedhdehdefddhdhichhdid

FLOW PROCESS FROM NODE 1100.00 TO NODE 1105.00 Is CODE = 21

>>>>>RATIONAL METHOD INITIAL SUBAREA ANALYSIS<<<<<

USER-SPECIFIED RUNOFF COEFFICIENT = .3000
S.C.S. CURVE NUMBER (AMC II) = 091
INITIAL SUBAREA FLOW-LENGTH(FEET) = 205.00
UPSTREAM ELEVATION(FEET) = 1853.00
DOWNSTREAM ELEVATION(FEET) 1830.00
ELEVATION DIFFERENCE(FEET) 23.00
SUBAREA OVERLAND TIME OF FLOW(MIN.) = 6.684
WARNING: INITIAL SUBAREA FLOW PATH LENGTH IS GREATER THAN
THE MAXIMUM OVERLAND FLOW LENGTH =  100.00
Page 1
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(Reference: Table 3-1B of Hydrology Manual)
THE MAXIMUM OVERLAND FLOW LENGTH IS USED IN Tc CALCULATION!
100 YEAR RAINFALL INTENSITY(INCH/HOUR) = 7.865
SUBAREA RUNOFF(CFS) = 0.47
TOTAL AREA(ACRES) = 0.20 TOTAL RUNOFF(CFS) = 0.47

FTdededekhkdhdehdekdedehhddhdeddhdhhddedehdedededhhdedheddedededehdedeedededehdedefefehtedhhthddhdehhhdtets

FLOW PROCESS FROM NODE 1105.00 TO NODE 1110.00 IS CODE = 51

>>>>>COMPUTE TRAPEZOIDAL CHANNEL FLOW<<<<<
>>>>>TRAVELTIME THRU SUBAREA (EXISTING ELEMENT)<<<<<

1675.00
0.2153

ELEVATION DATA: UPSTREAM(FEET) = 1830.00 DOWNSTREAM(FEET)

CHANNEL LENGTH THRU SUBAREA(FEET) = 720.00 CHANNEL SLOPE

CHANNEL BASE(FEET) = 3.00 "Z" FACTOR = 5.000

MANNING'S FACTOR = 0.030 MAXIMUM DEPTH(FEET) = 2.00
100 YEAR RAINFALL INTENSITY(INCH/HOUR) = 6.716
USER-SPECIFIED RUNOFF COEFFICIENT = .3000

S.C.S. CURVE NUMBER (AMC II) = 091

TRAVEL TIME COMPUTED USING ESTIMATED FLOW(CFS) = 4.73

TRAVEL TIME THRU SUBAREA BASED ON VELOCITY(FEET/SEC.)
AVERAGE FLOW DEPTH(FEET) = 0.19 TRAVEL TIME(MIN.)
Tc(MIN.) = .54

SUBAREA AREA(ACRES) = 4.20 SUBAREA RUNOFF(CFS) = 8.46
AREA-AVERAGE RUNOFF COEFFICIENT = 0.300

TOTAL AREA(ACRES) = 4.40 PEAK FLOW RATE(CFS) = 8.86

END OF SUBAREA CHANNEL FLOW HYDRAULICS:
DEPTH(FEET) = 0.26 FLOW VELOCITY(FEET/SEC.) = 7.84
LONGEST FLOWPATH FROM NODE 1100.00 TO NODE 1110.00 = 925.00 FEET.

e e e Je fe e e de de e o de e de dededo dede e do de dede dede dededededede e ke dededede ke dede e dededede dededede ke dede ek dededekedededededededede ke dede ke de ke dedede

FLOW PROCESS FROM NODE 1110.00 TO NODE 1115.00 IS CODE = 51

>>>>>COMPUTE TRAPEZOIDAL CHANNEL FLOW<<<<<
>>>>>TRAVELTIME THRU SUBAREA (EXISTING ELEMENT)<<<<<

1025.00
0.5963

ELEVATION DATA: UPSTREAM(FEET) = 1675.00 DOWNSTREAM(FEET)
CHANNEL LENGTH THRU SUBAREA(FEET) = 1090.00 CHANNEL SLOPE
CHANNEL BASE(FEET) = 3.00 "Z" FACTOR = 5.000
MANNING'S FACTOR = 0.030 MAXIMUM DEPTH(FEET) = 2.00

100 YEAR RAINFALL INTENSITY(INCH/HOUR) = 6.100
USER-SPECIFIED RUNOFF COEFFICIENT = .3000
S.C.S. CURVE NUMBER (AMC II) = 91
TRAVEL TIME COMPUTED USING ESTIMATED FLOW(CFS) = 1
TRAVEL TIME THRU SUBAREA BASED ON VELOCITY(FEET/SEC.) 13.23
AVERAGE FLOW DEPTH(FEET) = 0.28 TRAVEL TIME(MIN.) 1.37
Tc(MIN.) = 9.91

SUBAREA AREA(ACRES) = 7.90 SUBAREA RUNOFF(CFS) = 14.46
AREA-AVERAGE RUNOFF COEFFICIENT = 0.300
TOTAL AREA(CACRES) = 12.30 PEAK FLOW RATE(CFS) = 22.51

A1

o

END OF SUBAREA CHANNEL FLOW HYDRAULICS:
DEPTH(FEET) = 0.33 FLOW VELOCITY(FEET/SEC.) = 14.61
LONGEST FLOWPATH FROM NODE 1100.00 TO NODE 1115.00 = 2015.00 FEET.

END OF STUDY SUMMARY:
TOTAL AREA(ACRES)
PEAK FLOW RATE(CFS)

12.30 TC(MIN.) = 9.91
22.51

END OF RATIONAL METHOD ANALYSIS
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RATIONAL METHOD HYDROLOGY COMPUTER PROGRAM PACKAGE
Reference: SAN DIEGO COUNTY FLOOD CONTROL DISTRICT
2003,1985,1981 HYDROLOGY MANUAL
(c) Copyright 1982- 2003 Advanced Engineering software (aes)
ver. 1.5A Release Date: 01/01/2003 License ID 1261

Analysis prepared by:

RICK ENGINEERING COMPANY
5620 Friars Road
San Diego, cCalifornia 92110
619-291-0707 Fax 619-291-4165

Tedhfkdddddhfdhhddhhddeddchiik DESCRIPTION OF STUDY Jededdededededededededefeffhhdede ket

* RANCHO GUEJITO - ROCKWOOD VILLAGE J-14557BB (6/4/15)
* BASIN 1200; 100-YR - 6 HOUR PRECIPITATION

* POST-PROJECT
Fodedededededededededededodedede ke dededededededededededededede ke ke R dodededede de kol de ke R de de ke dede ek de ek ko dek ke ke ke de ke khkkk

FILE NAME: RGRV1200.RAT
TIME/DATE OF STUDY: 10:32 06/04/2015

2003 SAN DIEGO MANUAL CRITERIA

USER SPECIFIED STORM EVENT(YEAR) = 100.00

6-HOUR DURATION PRECIPITATION (INCHES) = 3.600

SPECIFIED MINIMUM PIPE SIZE(INCH) = 18.00

SPECIFIED PERCENT OF GRADIENTS(DECIMAL) TO USE FOR FRICTION SLOPE = 0.90
SAN DIEGO HYDROLOGY MANUAL "C"-VALUES USED FOR RATIONAL METHOD

NOTE: USE MODIFIED RATIONAL METHOD PROCEDURES FOR CONFLUENCE ANALYSIS
*USER-DEFINED STREET-SECTIONS FOR COUPLED PIPEFLOW AND STREETFLOW MODEL*

HALF- CROWN TO STREET-CROSSFALL: CURB GUTTER-GEOMETRIES: MANNING

WIDTH CROSSFALL IN- / OUT-/PARK- HEIGHT WIDTH LIP HIKE FACTOR
NO. (FT) (FT) SIDE / SIDE/ WAY (FT) (FT) (FT) (FT) n)

¥

*
%*

1 30.0 20.0 0.018/0.018/0.020 0.67 2.00 0.0313 0.167 0.0150

GLOBAL STREET FLOW-DEPTH CONSTRAINTS:
1. Relative Flow-Depth = 0.00 FEET
as (Maximum Allowable Street Filow Depth) - (Top-of-Curb)
2. (Depth)*(velocity) Constraint = 6.0 (FT*FT/S)
*SIZE PIPE WITH A FLOW CAPACITY GREATER THAN
OR EQUAL TO THE UPSTREAM TRIBUTARY PIPE.¥*

dededededeefedededetedefehdefdehfedefehefeekdehdefdeddefdddhdhtdhdehdddehdtdefdhdeddehdeddeddiehdehdekddiii

FLOW PROCESS FROM NODE 1200.00 TO NODE 1205.00 IS CODE = 21

>>>>>RATIONAL METHOD INITIAL SUBAREA ANALYSIS<<<<<

*

USER-SPECIFIED RUNOFF COEFFICIENT = .3000
S.C.S. CURVE NUMBER (AMC II) = 91
INITIAL SUBAREA FLOW-LENGTH(FEET) = 220.00
UPSTREAM ELEVATION(FEET) = 1393.00
DOWNSTREAM ELEVATION(FEET) 1345.00
ELEVATION DIFFERENCE(FEET) = 48.00
SUBAREA OVERLAND TIME OF FLOW(MIN.) = 6.684
WARNING: INITIAL SUBAREA FLOW PATH LENGTH IS GREATER THAN
THE MAXIMUM OVERLAND FLOW LENGTH = 100.00
Page 1
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(Reference: Table 3-1B of Hydrology Manual)
THE MAXIMUM OVERLAND FLOW LENGTH IS USED IN Tc CALCULATION!
100 YEAR RAINFALL INTENSITY(INCH/HOUR) = 7.865
SUBAREA RUNOFF(CFS) = 0.47
TOTAL AREA(ACRES) = 0.20 TOTAL RUNOFF(CFS) = 0.47

dedededededededededededede etk dehddhde e hdkkddkddkdhkkdkkhkdkdkdkdhhdddddededdedhdhfhhhhkdhk

FLOW PROCESS FROM NODE. 1205.00 TO NODE 1210.00 1S CODE = 51

>>>>>COMPUTE TRAPEZOIDAL CHANNEL FLOW<<<<<
>>>>>TRAVELTIME THRU SUBAREA (EXISTING ELEMENT)<<<<<

ELEVATION DATA: UPSTREAM(FEET) =  1345.00 DOWNSTREAM(FEET) = 1200.00
CHANNEL LENGTH THRU SUBAREA(FEET) = 475.00 CHANNEL SLOPE = 0.3053
CHANNEL BASE(FEET) = 10.00 "2Z" FACTOR = 10.000
MANNING'S FACTOR = 0.030 MAXIMUM DEPTH(FEET) = 2.00

100 YEAR RAINFALL INTENSITY(INCH/HOUR) = 6.501

USER-SPECIFIED RUNOFF COEFFICIENT = .3000

S.C.S. CURVE NUMBER (AMC II) = 91
TRAVEL TIME COMPUTED USING ESTIMATED FLOW(CFS) = 1.76
TRAVEL TIME THRU SUBAREA BASED ON VELOCITY(FEET/SEC.) = 3.45
AVERAGE FLOW DEPTH(FEET) = 0.05 TRAVEL TIME(MIN.) = 2.30
Tc(MIN.) = 8.98

SUBAREA AREA(ACRES) = 1.30 SUBAREA RUNOFF(CFS) = 2.54
AREA-AVERAGE RUNOFF COEFFICIENT = 0.300
TOTAL AREA(ACRES) = 1.50 PEAK FLOW RATE(CFS) = 2.93
END OF SUBAREA CHANNEL FLOW HYDRAULICS:

DEPTH(FEET) = 0.06 FLOW VELOCITY(FEET/SEC.) = 4.30

LONGEST FLOWPATH FROM NODE  1200.00 TO NODE  1210.00 = 695.00 FEET.

d 9 d de Jo de de Je de Fo de oo o do e de e e de e e e e e e de o de o de de e do e e de de de do de e de de de de de de de e dede de de dede dedo e de do de dedodede dode e dede dede de de de ke

FLOW PROCESS FROM NODE 1210.00 TO NODE 1215.00 1S CODE = 51

>>>>>COMPUTE TRAPEZOIDAL CHANNEL FLOW<<<<<
>>>>>TRAVELTIME THRU SUBAREA (EXISTING ELEMENT)<<<<<

1050.00

ELEVATION DATA: UPSTREAM(FEET) = 1200.00 DOWNSTREAM(FEET) 03791

CHANNEL LENGTH THRU SUBAREA(FEET) = 470.00 CHANNEL SLOPE
CHANNEL BASE(FEET) = 3.00 "Z" FACTOR = 5.000
MANNING'S FACTOR = 0.030 MAXIMUM DEPTH(FEET) = 2.00

100 YEAR RAINFALL INTENSITY(INCH/HOUR) = 6.047
USER-SPECIFIED RUNOFF COEFFICIENT = .3000

S.C.S. CURVE NUMBER (AMC II) = 91
TRAVEL TIME COMPUTED USING ESTIMATED FLOW(CFS) =
TRAVEL TIME THRU SUBAREA BASED ON VELOCITY(FEET/SEC.)
AVERAGE FLOW DEPTH(FEET) = 0.17 TRAVEL TIME(MIN.)
Tc(MIN.) = 10.05

SUBAREA AREA(ACRES) = 2.10 SUBAREA RUNOFF(CFS) = 3.81
AREA-AVERAGE RUNOFF COEFFICIENT = 0.300
TOTAL AREA(ACRES) = 3.60 PEAK FLOW RATE(CFS) = 6.53

.83
7.35
1.07

s

END OF SUBAREA CHANNEL FLOW HYDRAULICS:
DEPTH(FEET) = 0.20 FLOW VELOCITY(FEET/SEC.) = 8.10
LONGEST FLOWPATH FROM NODE 1200.00 TO NODE 1215.00 = 1165.00 FEET.

3¢ e e o 3 de e de Je Je Je Je de Je de e de do de e do de e de Fe e e de do de Je de Ao e de de Ao de e do e de de de de e e e de dede de de dode de de dode de de de de dode dedodede dede de de dede de

FLOW PROCESS FROM NODE 1215.00 TO NODE 1220.00 1S CODE = 51

>>>>>COMPUTE TRAPEZOIDAL CHANNEL FLOW<<<<<
>>>>>TRAVELTIME THRU SUBAREA (EXISTING ELEMENT)<<<<<

ELEVATION DATA: UPSTREAM(FEET) =  1050.00 DOWNSTREAM(FEET) = 525.00
Page 2
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CHANNEL LENGTH THRU SUBAREA(FEET) = 850.00 CHANNEL SLOPE = 0.6176
CHANNEL BASE(FEET) = 3.00 "Z" FACTOR = 3.000
MANNING'S FACTOR = 0.030 MAXIMUM DEPTH(FEET) = 2.00

100 YEAR RAINFALL INTENSITY(INCH/HOUR) = 5.641
USER-SPECIFIED RUNOFF COEFFICIENT = .3000
S.C.S. CURVE NUMBER (AMC II) = 091

TRAVEL TIME COMPUTED USING ESTIMATED FLOW(CFS) = 9.49

TRAVEL TIME THRU SUBAREA BASED ON VELOCITY(FEET/SEC.) = 12.40
AVERAGE FLOW DEPTH(FEET) = 0.21 TRAVEL TIME(MIN.) = 1.14
Tc(MIN.) = 11.19

SUBAREA AREA(ACRES) = 3.50 SUBAREA RUNOFF(CFS) = 5.92
AREA-AVERAGE RUNOFF COEFFICIENT = 0.300

TOTAL AREA(ACRES) = 7.10 PEAK FLOW RATE(CFS) = 12.02

END OF SUBAREA CHANNEL FLOW HYDRAULICS:
DEPTH(FEET) = 0.24 FLOW VELOCITY(FEET/SEC.) = 13.37
LONGEST FLOWPATH FROM NODE 1200.00 TO NODE 1220.00 = 2015.00 FEET.

END OF STUDY SUMMARY:
TOTAL AREA(ACRES)
PEAK FLOW RATE(CFS)

7.10 TC(MIN.) = 11.19
12.02

END OF RATIONAL METHOD ANALYSIS
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FTedhedehehdedhehedehdefehhfhdfhddehdedehedediededededehdedededehededehehdededehdttedfehehdehfefdeedefdddhd

RATIONAL METHOD HYDROLOGY COMPUTER PROGRAM PACKAGE
Reference: SAN DIEGO COUNTY FLOOD CONTROL DISTRICT
2003,1985,1981 HYDROLOGY MANUAL
(c) Copyright 1982-2003 Advanced Engineering Software (aes)
Ver. 1.5A Release Date: 01/01/2003 License ID 1261

Analysis prepared by:

RICK ENGINEERING COMPANY
5620 Friars Road
San Diego, California 92110
619-291-0707 Fax 619-291-4165

dedekdhdehhhdhhhhhhdhhkdkdhdddd DESCRIPTION OF STUDY Fedededededehdekededehehdedehededefkdehhlhk

* RANCHO GUEJITO - ROCKWOOD VILLAGE J-14557BB (6/4/15)
* BASIN 1300; 100-YR - 6 HOUR PRECIPITATION
* POST-PROJECT

dedehedehhdehhhkdehdehiehhddddedehdhdhddedehdfdededddhdehdedefhhdefdehdedhhhiddhkdhehdehihis®

FILE NAME: RGRV1300.RAT
TIME/DATE OF STUDY: 10:35 06/04/2015

2003 SAN DIEGO MANUAL CRITERIA

USER SPECIFIED STORM EVENT(YEAR) = 100.00

6-HOUR DURATION PRECIPITATION (INCHES) = 3.600

SPECIFIED MINIMUM PIPE SIZE(INCH) = 18.00

SPECIFIED PERCENT OF GRADIENTS(DECIMAL) TO USE FOR FRICTION SLOPE = 0.90
SAN DIEGO HYDROLOGY MANUAL "C"-VALUES USED FOR RATIONAL METHOD

NOTE: USE MODIFIED RATIONAL METHOD PROCEDURES FOR CONFLUENCE ANALYSIS
*USER-DEFINED STREET-SECTIONS FOR COUPLED PIPEFLOW AND STREETFLOW MODEL*

HALF- CROWN TO STREET-CROSSFALL: CURB GUTTER-GEOMETRIES: MANNING

WIDTH CROSSFALL IN- / OUT-/PARK- HEIGHT WIDTH LIP HIKE FACTOR
NO. (FT) (FT) SIDE / SIDE/ WAY (FT) (FT) (FT) (FT) (n)

k.
¥

1 30.0 20.0 0.018/0.018/0.020 0.67 2.00 0.0313 0.167 0.0150

GLOBAL STREET FLOW-DEPTH CONSTRAINTS:
1. Relative Flow-Depth = 0.00 FEET
as (Maximum Allowable Street Flow Depth) - (Top-of-Curb)
2. (pepth)*(velocity) Constraint = 6.0 (FT*FT/S)
*SIZE PIPE WITH A FLOW CAPACITY GREATER THAN
OR EQUAL TO THE UPSTREAM TRIBUTARY PIPE.*

Yedkedededehdekhdedefehehkfelehhdedehdfhhddehhdhddddhhddhehdhhdhdddhddfhfdfhhhdhdlehddhhdetdddcdtd

FLOW PROCESS FROM NODE 1300.00 TO NODE 1305.00 1S CODE = 21

>>>>>RATIONAL METHOD INITIAL SUBAREA ANALYSIS<<<<<

USER-SPECIFIED RUNOFF COEFFICIENT = .3000
S.C.S. CURVE NUMBER (AMC II) = 91
INITIAL SUBAREA FLOW-LENGTH(FEET) = 230.00
UPSTREAM ELEVATION(CFEET) = 1333.00
DOWNSTREAM ELEVATION(FEET) 1275.00
ELEVATION DIFFERENCE(FEET) 58.00
SUBAREA OVERLAND TIME OF FLOW(MIN.) = 6.684
WARNING: INITIAL SUBAREA FLOW PATH LENGTH IS GREATER THAN
THE MAXIMUM OVERLAND FLOW LENGTH = 100.00
Page 1
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(Reference: Table 3-1B of Hydrology Manual)
THE MAXIMUM OVERLAND FLOW LENGTH IS USED IN TC CALCULATION!
100 YEAR RAINFALL INTENSITY(INCH/HOUR) = 7.865
SUBAREA RUNOFF(CFS) = 0.71
TOTAL AREA(ACRES) = 0.30 TOTAL RUNOFF(CFS) = 0.71

Yededededededodededehededededeededededededededede e fhhhhhhhhkdokdeddhhhedehdeddekdedhdhdhdddddhhhhhhhhhtdit

FLOW PROCESS FROM NODE 1305.00 TO NODE 1310.00 1S copE = 51

>>>>>COMPUTE TRAPEZOIDAL CHANNEL FLOW<<<<<
>>>>>TRAVELTIME THRU SUBAREA (EXISTING ELEMENT)<<<<<

1025.00
0.5952

ELEVATION DATA: UPSTREAM(FEET) = 1275.00 DOWNSTREAM(FEET)

CHANNEL LENGTH THRU SUBAREA(FEET) = 420.00 CHANNEL SLOPE

CHANNEL BASE(FEET) = 10.00 "Zz" FACTOR = 10.000

MANNING'S FACTOR = 0.030 MAXIMUM DEPTH(FEET) = 2.00
100 YEAR RAINFALL INTENSITY(INCH/HOUR) = 6.937

USER-SPECIFIED RUNOFF COEFFICIENT = .3000

S.C.S. CURVE NUMBER (AMC II) = 91

TRAVEL TIME COMPUTED USING ESTIMATED FLOW(CFS) = 2.49

TRAVEL TIME THRU SUBAREA BASED ON VELOCITY(FEET/SEC.)
AVERAGE FLOW DEPTH(FEET) = 0.05 TRAVEL TIME(MIN.)
Tc(MIN.) = 8.12

SUBAREA AREA(ACRES) = 1.70 SUBAREA RUNOFF(CFS) = 3.54
AREA-AVERAGE RUNOFF COEFFICIENT = 0.300

TOTAL AREA(ACRES) = 2.00 PEAK FLOW RATE(CFS) = 4.16

END OF SUBAREA CHANNEL FLOW HYDRAULICS:
DEPTH(FEET) = 0.07 FLOW VELOCITY(FEET/SEC.) = 5.94
LONGEST FLOWPATH FROM NODE 1300.00 TO NODE 1310.00 = 650.00 FEET.

FTededehedehkhhhdhhhhhddhhddhtehdhdddhehhdhhkhhhhdhhhhddhhhhhehdhhhkdhdhfdhhhhdkdhhehhhhkii®

FLOW PROCESS FROM NODE 1310.00 TO NODE 1315.00 1S CODE = 51

>>>>>COMPUTE TRAPEZOIDAL CHANNEL FLOW<<<<<
>>>>>TRAVELTIME THRU SUBAREA (EXISTING ELEMENT)<<<<<

ELEVATION DATA: UPSTREAM(FEET) = 1025.00 DOWNSTREAM(FEET) = 535.00
CHANNEL LENGTH THRU SUBAREA(FEET) = 850.00 CHANNEL SLOPE = 0.5765
CHANNEL BASE(FEET) = 3.00 "Z" FACTOR = 3.000
MANNING'S FACTOR = 0.030 MAXIMUM DEPTH(FEET) = 2.00

100 YEAR RAINFALL INTENSITY(INCH/HOUR) = 6.308
USER-SPECIFIED RUNOFF COEFFICIENT = .3000
S.C.S. CURVE NUMBER (AMC II) = 91
TRAVEL TIME COMPUTED USING ESTIMATED FLOW(CFS) = 7.00
TRAVEL TIME THRU SUBAREA BASED ON VELOCITY(FEET/SEC.) = 10.97
AVERAGE FLOW DEPTH(FEET) = 0.18 TRAVEL TIME(MIN.) = 1.29
Tc(MIN.) = .41
SUBAREA AREA(ACRES) = 3.00 SUBAREA RUNOFF(CFS) = 5.68
AREA-AVERAGE RUNOFF COEFFICIENT = 0.300
TOTAL AREA(ACRES) = 5.00 PEAK FLOW RATE(CFS) = 9.46

END OF SUBAREA CHANNEL FLOW HYDRAULICS:
DEPTH(FEET) = 0.22 FLOW VELOCITY(FEET/SEC.) = 11.98
LONGEST FLOWPATH FROM NODE 1300.00 TO NODE 1315.00 = 1500.00 FEET.

END OF STUDY SUMMARY:
TOTAL AREA(ACRES)
PEAK FLOW RATE(CFS)

5.00 TC(MIN.) = 9.41
9.46

END OF RATIONAL METHOD ANALYSIS

Page 2



RGRV1300_POST.RES
Page 3



= ] | |

e~

RGRV1400_POST.RES

Fededededehdededehfohheddodddchddededhdelehhdeheddedefeddedekehhhhhdohhhdddhhdddehdehehdedehhdedhehdhhhhdhtt

RATIONAL METHOD HYDROLOGY COMPUTER PROGRAM PACKAGE
Reference: SAN DIEGO COUNTY FLOOD CONTROL DISTRICT
2003,1985,1981 HYDROLOGY MANUAL
(c) copyright 1982-2003 Advanced Engineering Software (aes)
ver. 1.5A Release Date: 01/01/2003 License ID 1261

Analysis prepared by:

RICK ENGINEERING COMPANY
5620 Friars Road
San Diego, California 92110
619-291-0707 Fax 619-291-4165

dekdehdekddkdedehhdehhhfhdddehdfdd DESCRIPTION OF STUDY Fedededededehehhdedefefedehdehehhefdeddededi

* RANCHO GUEJITO - ROCKWOOD VILLAGE J-14557BB (6/4/15) *
* BASIN 1400; 100-YR - 6 HOUR PRECIPITATION *

* POST-PROJECT
dede de de dede dede dede dede dededede dededededodedede dededede dode ke dede dedodede dedede do dodedededede dede dede de dode dede dede dede dedede de dede de de dede dede de de

FILE NAME: RGRV1400.RAT
TIME/DATE OF STuUDY: 10:38 06/04/2015

2003 SAN DIEGO MANUAL CRITERIA

USER SPECIFIED STORM EVENT(YEAR) = 100.00

6-HOUR DURATION PRECIPITATION (INCHES) = 3.600

SPECIFIED MINIMUM PIPE SIZE(INCH) = 18.00

SPECIFIED PERCENT OF GRADIENTS(DECIMAL) TO USE FOR FRICTION SLOPE = 0.90

SAN DIEGO HYDROLOGY MANUAL "C"-VALUES USED FOR RATIONAL METHOD

NOTE: USE MODIFIED RATIONAL METHOD PROCEDURES FOR CONFLUENCE ANALYSIS

*USER-DEFINED STREET-SECTIONS FOR COUPLED PIPEFLOW AND STREETFLOW MODEL*
HALF- CROWN TO  STREET-CROSSFALL: CURB GUTTER-GEOMETRIES: MANNING
WIDTH CROSSFALL 1IN- / OUT-/PARK- HEIGHT WIDTH LIP HIKE FACTOR

NO. (FT) (FT) SIDE / SIDE/ WAY (FT) (FT) (FT) (FTD) (n)

1 30.0 20.0 0.018/0.018/0.020 0.67 2.00 0.0313 0.167 0.0150

GLOBAL STREET FLOW-DEPTH CONSTRAINTS:
1. Relative Flow-Depth = 0.00 FEET
as (Maximum Allowable Street Flow Depth) - (Top-of-Curb)
2. (pepth)*(velocity) Constraint = 6.0 (FT*FT/S)
*SIZE PIPE WITH A FLOW CAPACITY GREATER THAN
OR EQUAL TO THE UPSTREAM TRIBUTARY PIPE.¥*

dedededede dededede dede dede dedde e dededededodrdrdoddede dede o e de de de de dede dede do e do de e e e e et de de de dede dode do de do e Fedede e et de de g de g de e e e
FLOW PROCESS FROM NODE 1400.00 TO NODE 1405.00 IS CODE = 21

>>>>>RATIONAL METHOD INITIAL SUBAREA ANALYSIS<<<<<

USER-SPECIFIED RUNOFF COEFFICIENT = .3000
S.C.S. CURVE NUMBER (AMC II) = 91
INITIAL SUBAREA FLOW-LENGTH(FEET) = 170.00
UPSTREAM ELEVATION(FEET) = 1318.00
DOWNSTREAM ELEVATION(FEET) 1305.00
ELEVATION DIFFERENCE(FEET) = 13.00
SUBAREA OVERLAND TIME OF FLOW(MIN.) = 7.310
WARNING: INITIAL SUBAREA FLOW PATH LENGTH IS GREATER THAN
THE MAXIMUM OVERLAND FLOW LENGTH =  100.00
Page 1
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(Reference: Table 3-1B of Hydrology Manual)
THE MAXIMUM OVERLAND FLOW LENGTH IS USED IN Tc CALCULATION!
100 YEAR RAINFALL INTENSITY(INCH/HOUR) = 7.424
SUBAREA RUNOFF(CFS) = 0.67
TOTAL AREA(ACRES) = 0.30 TOTAL RUNOFF(CFS) = 0.67

fetekdhkdekdddedefdedehhdhhdhfdhhdehddhdhdkdlhdhfhdhdfhdhddhfdhdfdhdhdhifdddeddddidiii

FLOW PROCESS FROM NODE 1405.00 TO NODE 1410.00 IS CODE = 51

>>>>>COMPUTE TRAPEZOIDAL CHANNEL FLOW<<<<<
>>>>>TRAVELTIME THRU SUBAREA (EXISTING ELEMENT)<<<<<

ELEVATION DATA: UPSTREAM(FEET) = 1305.00 DOWNSTREAM(FEET) = 1280.00
CHANNEL LENGTH THRU SUBAREA(FEET) = 200.00 CHANNEL SLOPE = 0.1250
CHANNEL BASE(FEET) = 10.00 "Z" FACTOR = 10.000
MANNING'S FACTOR = 0.030 MAXIMUM DEPTH(FEET) = 2.00

100 YEAR RAINFALL INTENSITY(INCH/HOUR) = 6.717

USER-SPECIFIED RUNOFF COEFFICIENT = .3000

S.C.S. CURVE NUMBER (AMC II) = 91
TRAVEL TIME COMPUTED USING ESTIMATED FLOW(CFS) = 1.67
TRAVEL TIME THRU SUBAREA BASED ON VELOCITY(FEET/SEC.) = 2.72
AVERAGE FLOW DEPTH(FEET) = 0.06 TRAVEL TIME(MIN.) = 1.23
Tc(MIN.) = 8.54

SUBAREA AREA(ACRES) = 1.00 SUBAREA RUNOFF(CFS) = 2.02
AREA-AVERAGE RUNOFF COEFFICIENT = 0.300
TOTAL AREA(CACRES) = 1.30 PEAK FLOW RATE(CFS) = 2.62
END OF SUBAREA CHANNEL FLOW HYDRAULICS:

DEPTH(FEET) = 0.08 FLOW VELOCITY(FEET/SEC.) = 3.07

LONGEST FLOWPATH FROM NODE  1400.00 TO NODE 1410.00 = 370.00 FEET.

fekdehekhdhehhhdkhkhhhhdekhdhhddhhhhhhhhkkhhdhdedhhhdhdhhdfhdhhdhdekdhdhdhdhkddilit

FLOW PROCESS FROM NODE 1410.00 TO NODE 1415.00 IS CODE = 51

>>>>>COMPUTE TRAPEZOIDAL CHANNEL FLOW<<<<<
>>>>>TRAVELTIME THRU SUBAREA (EXISTING ELEMENT)<<<<<

ELEVATION DATA: UPSTREAM(FEET) = 1280.00 DOWNSTREAM(FEET) = 1175.00
CHANNEL LENGTH THRU SUBAREA(FEET) = 515.00 CHANNEL SLOPE = 0.2039
CHANNEL BASE(FEET) = 3.00 "Z" FACTOR = 5.000
MANNING'S FACTOR = 0.030 MAXIMUM DEPTH(FEET) = 2.00

100 YEAR RAINFALL INTENSITY(INCH/HOUR) = 6.127

USER-SPECIFIED RUNOFF COEFFICIENT = .3000

S.C.S. CURVE NUMBER (AMC II) = 91
TRAVEL TIME COMPUTED USING ESTIMATED FLOW(CFS) = 5.10
TRAVEL TIME THRU SUBAREA BASED ON VELOCITY(FEET/SEC.) = 6.56
AVERAGE FLOW DEPTH(FEET) = 0.20 TRAVEL TIME(MIN.) = 1.31
Tc(MIN.) = 9.84

SUBAREA AREA(ACRES) = 2.70 SUBAREA RUNOFF(CFS) = 4.96
AREA-AVERAGE RUNOFF COEFFICIENT = 0.300
TOTAL AREA(ACRES) = 4.00 PEAK FLOW RATE(CFS) = 7.35
END OF SUBAREA CHANNEL FLOW HYDRAULICS:

DEPTH(FEET) = 0.24 FLOW VELOCITY(FEET/SEC.) = 7.24

LONGEST FLOWPATH FROM NODE  1400.00 TO NODE  1415.00 = 885.00 FEET.

fdhdehdehhdhddehdehhdedhhhddtedhddddedediodehhhdhdededehdehddehdeddedehddetdetedddeteddedehdctedhddictdticd

FLOW PROCESS FROM NODE 1415.00 TO NODE 1420.00 1S CODE = 51

e - —— " == = = = e e = = = = = = = o = = - " - - — - " = = — = — - — a -

>>>>>COMPUTE TRAPEZOIDAL CHANNEL FLOW<<<<<
>>>>>TRAVELTIME THRU SUBAREA (EXISTING ELEMENT)<<<<<

ELEVATION DATA: UPSTREAM(FEET) = 1175.00 DOWNSTREAM(FEET) = 525.00
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CHANNEL LENGTH THRU SUBAREA(FEET) = 1230.00 CHANNEL SLOPE = 0.5285
CHANNEL BASE(FEET) = 10.00 "Z" FACTOR = 10.000
MANNING'S FACTOR = 0.030 MAXIMUM DEPTH(FEET) = 2.00
100 YEAR RAINFALL INTENSITY(INCH/HOUR) = 5.447
USER-SPECIFIED RUNOFF COEFFICIENT = .3000
S.C.S. CURVE NUMBER (AMC II) = 91

TRAVEL TIME COMPUTED USING ESTIMATED FLOW(CFS) = 22.93

TRAVEL TIME THRU SUBAREA BASED ON VELOCITY(FEET/SEC.) = 10.40
AVERAGE FLOW DEPTH(FEET) = 0.19 TRAVEL TIME(MIN.) = 1.97
Tc(MIN.) = 11.82

SUBAREA AREA(ACRES) = 19.00 SUBAREA RUNOFF(CFS) = 31.05
AREA-AVERAGE RUNOFF COEFFICIENT = 0.300

TOTAL AREA(ACRES) = 23.00 PEAK FLOW RATE(CFS) = 37.58

END OF SUBAREA CHANNEL FLOW HYDRAULICS:
DEPTH(FEET) = 0.24 FLOW VELOCITY(FEET/SEC.) = 12.55
LONGEST FLOWPATH FROM NODE 1400.00 TO NODE 1420.00 = 2115.00 FEET.

END OF STUDY SUMMARY:
TOTAL AREA(ACRES)
PEAK FLOW RATE(CFS)

23.00 TC(MIN.) = 11.82
37.58

END OF RATIONAL METHOD ANALYSIS
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RATIONAL METHOD HYDROLOGY COMPUTER PROGRAM PACKAGE
Reference: SAN DIEGO COUNTY FLOOD CONTROL DISTRICT
2003,1985,1981 HYDROLOGY MANUAL
(c) copyright 1982-2003 Advanced Engineering Software (aes)
ver. 1.5A Release Date: 01/01/2003 License ID 1261

Analysis prepared by:

RICK ENGINEERING COMPANY
5620 Friars Road
San Diego, cCalifornia 92110
619-291-0707 Fax 619-291-4165

Fekdedefehhhehhhdhkdffkd ik DESCRIPTION OF STUDY T e Je de e Je de de o dede dede dededede dedede de de dede ko de

* RANCHO GUEJITO - ROCKWOOD VILLAGE J-14557BB (6/4/15) ¥
* BASIN 1500; 100-YR - 6 HOUR PRECIPITATION #*

* POST-PROJECT
Thdkhhhhkdhhhhdhhhhhhdhdtohdidohhhdihhdiehdddddhdohdihhdddhdddehhhhhhhdhdhhhrirlr

FILE NAME: RGRV1500.RAT
TIME/DATE OF STUDY: 10:40 06/04/2015

2003 SAN DIEGO MANUAL CRITERIA

USER SPECIFIED STORM EVENT(YEAR) = 100.00

6-HOUR DURATION PRECIPITATION (INCHES) = 3.600

SPECIFIED MINIMUM PIPE SIZE(INCH) = 18.00

SPECIFIED PERCENT OF GRADIENTS(DECIMAL) TO USE FOR FRICTION SLOPE = 0.90

SAN DIEGO HYDROLOGY MANUAL "C"-VALUES USED FOR RATIONAL METHOD

NOTE: USE MODIFIED RATIONAL METHOD PROCEDURES FOR CONFLUENCE ANALYSIS

*USER-DEFINED STREET-SECTIONS FOR COUPLED PIPEFLOW AND STREETFLOW MODEL*
HALF- CROWN TO  STREET-CROSSFALL: CURB GUTTER-GEOMETRIES: MANNING
WIDTH CROSSFALL IN- / OUT-/PARK- HEIGHT WIDTH LIP HIKE FACTOR

NO. (FT) (FD) SIDE / SIDE/ WAY (FT) (FT) (FT) (FD (n)

1 30.0 20.0 0.018/0.018/0.020 0.67 2.00 0.0313 0.167 0.0150

GLOBAL STREET FLOW-DEPTH CONSTRAINTS:
1. Relative Flow-Depth = 0.00 FEET
as (Maximum Allowable Street Flow Depth) - (Top-of-Curb)
2. (pepth)*(velocity) Constraint = 6.0 (FT*FT/S)
*SIZE PIPE WITH A FLOW CAPACITY GREATER THAN
OR EQUAL TO THE UPSTREAM TRIBUTARY PIPE.*

dededodedededededededededededededededededededehedededededededededededededededededededehfdhhhhhdedhhhdhhhdhhhdhkhhdhdhhhi

FLOW PROCESS FROM NODE 1500.00 TO NODE 1505.00 IS CODE = 21

>>>>>RATIONAL METHOD INITIAL SUBAREA ANALYSIS<<<<<

USER-SPECIFIED RUNOFF COEFFICIENT = .3000
S.C.S. CURVE NUMBER (AMC II) = 91
INITIAL SUBAREA FLOW-LENGTH(FEET) = 210.00
UPSTREAM ELEVATION(FEET) = 1318.00
DOWNSTREAM ELEVATION(FEET) 1305.00
ELEVATION DIFFERENCE(FEET) 13.00
SUBAREA OVERLAND TIME OF FLOW(MIN.) = 7.843
WARNING: INITIAL SUBAREA FLOW PATH LENGTH IS GREATER THAN
THE MAXIMUM OVERLAND FLOW LENGTH = 100.00
Page 1
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(Reference: Table 3-1B of Hydrology Manual)
THE MAXIMUM OVERLAND FLOW LENGTH IS USED IN Tc CALCULATION!
100 YEAR RAINFALL INTENSITY(INCH/HOUR) 7.095
SUBAREA RUNOFF(CFS) = 0.43
TOTAL AREA(ACRES) = 0.20 TOTAL RUNOFF(CFS) = 0.43

fkdedhkhhdedddddedehddehdedkdddededelddhdfddedodcdoddkdhdfdeddehddddhdededededdh ke hhhhhhtd

FLOW PROCESS FROM NODE 1505.00 TO NODE 1510.00 IS CODE = 51

>>>>>COMPUTE TRAPEZOIDAL CHANNEL FLOW<<<<<
>>>>>TRAVELTIME THRU SUBAREA (EXISTING ELEMENT)<<<<<

ELEVATION DATA: UPSTREAM(FEET) =  1305.00 DOWNSTREAM(FEET)
CHANNEL LENGTH THRU SUBAREA(FEET) = 545.00 CHANNEL SLOPE
CHANNEL BASE(FEET) = 3.00 "Z" FACTOR = 5.000
MANNING'S FACTOR = 0.030 MAXIMUM DEPTH(FEET) = 2.00

100 YEAR RAINFALL INTENSITY(INCH/HOUR) = 6.189
USER-SPECIFIED RUNOFF COEFFICIENT = .3000
S.C.S. CURVE NUMBER (AMC II) = 91
TRAVEL TIME COMPUTED USING ESTIMATED FLOW(CFS) = .39
TRAVEL TIME THRU SUBAREA BASED ON VELOCITY(FEET/SEC.) .
AVERAGE FLOW DEPTH(FEET) = 0.13 TRAVEL TIME(MIN.) 1.85
Tc(MIN.) = .69
SUBAREA AREA(ACRES) 2.10 SUBAREA RUNOFF(CFS) = 3.90
AREA-AVERAGE RUNOFF COEFFICIENT = 0.300
TOTAL AREA(ACRES) = 2.30 PEAK FLOW RATE(CFS) = 4,27

1200.00
0.1927

e~

END OF SUBAREA CHANNEL FLOW HYDRAULICS:
DEPTH(FEET) = 0.18 FLOW VELOCITY(FEET/SEC.) = 6.07
LONGEST FLOWPATH FROM NODE 1500.00 TO NODE 1510.00 = 755.00 FEET.

fddhdehhhdehhddhdddehddhdedehdehhhdhfdhhhhdkddddhdhdddddedededhdedededededdefehhdeddehdhdehdhihy

FLOW PROCESS FROM NODE 1510.00 TO NODE 1515.00 IS CODE = 51

>>>>>COMPUTE TRAPEZOIDAL CHANNEL FLOW<<<<<
>>>>>TRAVELTIME THRU SUBAREA (EXISTING ELEMENT)<<<<<

ELEVATION DATA: UPSTREAM(FEET) = 1200.00 DOWNSTREAM(FEET) = 525.00

CHANNEL LENGTH THRU SUBAREA(FEET) = 1450.00 CHANNEL SLOPE =

CHANNEL BASE(FEET) = 3.00 "Z" FACTOR = 2.000

MANNING'S FACTOR = 0.030 MAXIMUM DEPTH(FEET) = 2.00
100 YEAR RAINFALL INTENSITY(INCH/HOUR) = 5.557

USER-SPECIFIED RUNOFF COEFFICIENT = .3000

S.C.S. CURVE NUMBER (AMC II) = 91

TRAVEL TIME COMPUTED USING ESTIMATED FLOW(CFS) = 15.72

TRAVEL TIME THRU SUBAREA BASED ON VELOCITY(FEET/SEC.) = 13.71

AVERAGE FLOW DEPTH(FEET) = 0.32 TRAVEL TIME(MIN.) = 1.76

Tc(MIN.) = 11.45

SUBAREA AREA(ACRES) = 13.70 SUBAREA RUNOFF(CFS) = 22.84

AREA-AVERAGE RUNOFF COEFFICIENT = 0.300

TOTAL AREA(ACRES) = 16.00 PEAK FLOW RATE(CFS) = 26.67

END OF SUBAREA CHANNEL FLOW HYDRAULICS:
DEPTH(FEET) = 0.42 FLOW VELOCITY(FEET/SEC.) = 16.33
LONGEST FLOWPATH FROM NODE 1500.00 TO NODE 1515.00 = 2205.00 FEET.

END OF STUDY SUMMARY:
TOTAL AREA(ACRES)
PEAK FLOW RATE(CFS)

16.00 TC(MIN.) = 11.45
26.67

END OF RATIONAL METHOD ANALYSIS
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APPENDIX B

Soils and Isopluvial Maps

Prepared by: JY/Report/14557BB
Rick Engineering Company — Water Resources Division 6-4-15
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