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1.0 INTRODUCTION

The Brook Forest wetland mitigation project proposes to excavate material from within the
Moosa Canyon Creek floodplain. The excavated material will be placed on a disposal site
located within the same property and revegetated. This drainage report includes hydrologic
calculations for runoff associated with the disposal site (herein referred to as ‘the project’) for the
Brook Forest Wetland Mitigation project. No engineered drainage infrastructure is proposed
with the project.

The project site is located in the County of San Diego, approximately 1 mile west of Valley
Center Road, south of Moosa Canyon Creek and east of Frace Road. The location of the project
is shown on Figure 1.1, Vicinity Map, located at the end of this section.

The mitigation grading portion of this project is located within a FEMA defined floodplain. A
separate CLOMR application titled ‘Request for a Conditional Letter of Map Revision
(CLOMR) for a Portion of Moosa Canyon Creek Adjacent to the Brook Forest Habitat
Mitigation Project in the County of San Diego, CA, revised January 15, 2015 is being processed

addressing the floodplain impact.

Prepared by: JJT:KA:ch:Reports/17131-A.007
Rick Engineering Company — Water Resources Division 2-28-14
Revised: 2-04-15



1.1.1. Vicinity Map
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2.0

HYDROLOGIC METHODOLOGY AND CRITERIA

Pursuant to County requirements, the modified rational method was used to analyze the proposed

individual watersheds to determine the 100-year post-project peak discharge rates from the

disposal site area.

2.1 Modified Rational Method:
To analyze the proposed on-site storm drain systems the Modified Ration Method was
used. The area tributary to each of the drainage systems are less than 1 square mile. The
AES Rational Method computer program was used. 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
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In order to perform the hydrologic analysis; base information for the study area is required.

This information includes the land uses, drainage facility locations, flow patterns, drainage
basin boundaries, and topographic elevations. This information was determined from the
exhibits titled, On-Site Drainage Study Map for Brook Forest (Pre- and Post-Project
Condition), located in Appendix C. The hydrologic conditions were analyzed in accordance

with the County of San Diego’s design criteria as follows:

Design Storm 100-year, 6-hour

100-Year 6-Hour Precipitation (inches) P = 3.75 inches (See Appendix A)

Runoff Coefficients: C=0.30 for Type C Soil, per the June 2003
San Diego County Hydrology Manual
Criteria (See Appendix A)

Soil Type: C (See Appendix A)

Rainfall Intensity: June 2003 San Diego County Hydrology

Manual Criteria

The 100-year precipitation values for the watershed were obtained from the Isopluvial maps
included in the June 2003 County Hydrology Manual. Runoff coefficients are calculated
using values associated with Table 3-1 and the equation in Section 3.1.2 of the June 2003 San
Diego County Hydrology Manual. The soil type was obtained from the 2007 Soils Survey
Geographic Database. A copy of applicable backup information is included in Appendix A
of this report.
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3.0 HYDROLOGIC RESULTS

3.1. Modified Rational Method:

The modified rational method support material and computer output for the individual on-site
watersheds for the onsite pre- and post-project conditions are included in Appendix B,
respectively. The following text describes the on-site pre- and post-project drainage basins for

the Project.

Pre- Project

The pre-project hydrologic analysis covers an area of approximately 73.6 acres and consists of
four watersheds: drainage basin 100, drainage basin 200, drainage basin 300, and drainage basin
400.

Drainage basin 100 is approximately 13.3 acres and consists of existing slope draining west
towards Moosa Canyon Creek. It is made up of type C soil.

Drainage basin 200 is located east of drainage basin 100 and is approximately 33.3 acres of

existing slope. It is made up of type C soil and conveys northeast towards Moosa Canyon Creek.

Drainage basin 300 is located slightly south east of basin 200 and is approximately 8.0 acres of

existing slope. It is made up of type C soil and conveys north towards Moosa Canyon Creek.

Drainage basin 400 is located south of basin 200 and is approximately 19.0 acres of existing

slope. It is made up of type C soil and conveys east towards Moosa Canyon Creek.
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Post Project

The post-project hydrologic analysis covers an area of approximately 73.6 acres and consists of
four watersheds: drainage basin 100, drainage basin 200, drainage basin 300, and drainage basin
400.

Drainage basin 100 is approximately 13.3 acres and consists of existing slope draining west

towards Moosa Canyon Creek. It is made up of type C soil.

Drainage basin 200 is located east of drainage basin 100 and is approximately 33.3 acres of

existing slope. It is made up of type C soil and conveys northeast towards Moosa Canyon Creek.

Drainage basin 300 is located slightly south east of basin 200 and is approximately 8.0 acres of

existing slope. It is made up of type C soil and conveys north towards Moosa Canyon Creek.

Drainage basin 400 is located south of basin 200 and is approximately 19.0 acres of existing

slope. It is made up of type C soil and conveys east towards Moosa Canyon Creek.

All discharges ultimately drain to Moosa Canyon Creek. See Table 1 for a summary of 100-
year, 6-hour pre- and post-project peak discharge rates for the Brook Forest Mitigation Project
disposal site.
Table 1: Summary of 100-Year, 6-Hour On-Site
Peak Discharge Rates for Brook Forest Mitigation Project Disposal Site

Pre-Project | Post-Project | Pre-Project Po:c. v Pre.-PrOJect Pos.t-PrOJect
. . . Project Time of Time of
Basin Discharge Discharge Area . .
Rate (cfsl) Rate (cfs1) e Area Concentration | Concentration
(acres) (minutes) (minutes)
100 19.9 18.5 13.3 13.3 14.5 16.1
200 455 45.4 33.3 333 16.6 16.6
300 13.6 13.6 8.0 8.0 11.8 11.8
400 23.4 23.3 19.0 19.0 19.6 19.6
Total 73.6 73.6

1. cfs = cubic feet per second
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Appendix A:

Support Material for Rational Method Analyses
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Runoff Coefficients
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San Diego County Hydrology Manual Section: 3

Date: June 2003 Page: 6 of 26
Table 3-1
RUNOFF COEFFICIENTS FOR URBAN AREAS
Land Use Runoff Coefficient “C”
Soil Type
NRCS Elements County Elements % IMPER. A B C D

Undisturbed Natural Terrain (Natural) Permanent Open Space o* 0.20 0.25 0.35
Low Density Residential (LDR) Residential, 1.0 DU/A or less 10 0.27 0.32 0.36 0.41
Low Density Residential (LDR) Residential, 2.0 DU/A or less 20 0.34 0.38 0.42 0.46
Low Density Residential (LDR) Residential, 2.9 DU/A or less 25 0.38 041 0.45 0.49
Medium Density Residential (MDR) Residential, 4.3 DU/A or less 30 0.41 0.45 048 0.52
Medium Density Residential (MDR) Residential, 7.3 DU/A or less 40 048 0.51 0.54 0.57
Medium Density Residential (MDR) Residential, 10.9 DU/A or less 45 0.52 0.54 0.57 0.60
Medium Density Residential (MDR) Residential, 14.5 DU/A or less 50 0.55 0.58 0.60 0.63
High Density Residential (HDR) Residential, 24.0 DU/A or less 65 0.66 0.67 0.69 0.71
High Density Residential (HDR) Residential, 43.0 DU/A or less 30 0.76 0.77 0.78 0.79
Commercial/Industrial (N. Com) Neighborhood Commercial 80 0.76 0.77 0.78 0.79
Commercial/Industrial (G. Com) General Commercial 85 0.80 0.80 0.81 0.82
Commercial/Industrial (O.P. Com} Office Professional/Commercial 90 0.83 0.34 0.84 0.85
Commercial/Industrial (Limited I.) Limited Industrial 90 0.83 0.34 0.84 0.85
Commercial/Industrial (General 1.} General Industrial 95 0.87 0.87 0.87 0.87

*The values associated with 0% impervious may be used for direct calculation of the runoff coefficient as described in Section 3.1.2 (representing the pervious runoff
coefficient, Cp, for the soil type), or for areas that will remain undisturbed in perpetuity. Justification must be given that the area will remain natural forever (e.g., the area
is located in Cleveland National Forest).

DU/A = dwelling units per acre

NRCS = National Resources Conservation Service

3-6
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Precipitation Isopluvials
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Appendix B:

Onsite AES Rational Method Analyses
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Pre-Project

Prepared by: JJT:KA:ch:Reports/17131-A.007
Rick Engineering Company — Water Resources Division 2-28-14
Revised: 2-04-15



Basin 100
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RATIONAL METHOD HYDROLOGY COMPUTER PROGRAM PACKAGE
Reference: SAN DIEGO COUNTY FLOOD CONTROL DISTRICT
2003,1985,1981 HYDROLOGY MANUAL
(c) Copyright 1982-2012 Advanced Engineering Software (aes)
Ver. 19.0 Release Date: 06/01/2012 License ID 1261

Analysis prepared by:

RICK ENGINEERING COMPANY
5620 Friars Rd
San Diego CA 92110
619-291-0707 Fax 619-291-4165

*

*

*

DESCRIPTION OF STUDY
BROOK FOREST *
BASIN 100; 100-YR, 6-HR PRE-PROJECT CONDITION *
W:\17131-BROOKFOREST\WATERRESOURCES\HYDROLOGY\RAT IONALMETHOD\BASIN_100 *

**

B o

FILE NAME: BF100EOO.RAT
TIME/DATE OF STUDY: 11:58 02/27/2014

USER SPECIFIED HYDROLOGY AND HYDRAULIC MODEL INFORMATION:

2003 SAN DIEGO MANUAL CRITERIA

USER SPECIFIED STORM EVENT(YEAR) = 100.00

6-HOUR DURATION PRECIPITATION (INCHES) = 3.750

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

(FT) (FT)  SIDE / SIDE/ WAY  (FT) (FT) (D (D )
1 30.0 20.0  0.018/0.018/0.020 0.67  2.00 0.0313 0.167 0.0150
2 18.0 13.0  0.020/0.020/0.020 0.50  1.50 0.0100 0.125 0.0160
3  15.0 10.0  0.020/0.020/0.020 0.50  1.50 0.0100 0.125 0.0160
4 13.5 8.5  0.020/0.020/0.020 0.50  1.50 0.0100 0.125 0.0160
5 10.0 5.0  0.020/0.020/0.020 0.50  1.50 0.0100 0.125 0.0160

GLOBAL STREET FLOW-DEPTH CONSTRAINTS:
1. Relative Flow-Depth = -0.10 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.*

AEKEAKEXAIEAAEIAEAXA KA AKX AKX A AKX A AKX AXAEA AKX A A XA AEATAAXAAXAAAXAAXAAXAXAAXAAXAAXAAAXAAAAAXAA XA AAAAXAAd%

FLOW PROCESS FROM NODE 100.00 TO NODE 101.00 IS CODE = 21

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

*USER SPECIFIED(SUBAREA):

USER-SPECIFIED RUNOFF COEFFICIENT = .3000
S.C.S. CURVE NUMBER (AMC 11) = O

INITIAL SUBAREA FLOW-LENGTH(FEET) = 100.00
UPSTREAM ELEVATION(FEET) = 1368.00



DOWNSTREAM ELEVATION(FEET) = 1358.00

ELEVATION DIFFERENCE(FEET) = 10.00

SUBAREA OVERLAND TIME OF FLOW(MIN.) = 6.684

WARNING: THE MAXIMUM OVERLAND FLOW SLOPE, 10.%, 1S USED IN Tc CALCULATION!
100 YEAR RAINFALL INTENSITY(INCH/HOUR) = 8.193

SUBAREA RUNOFF(CFS) = 0.25

TOTAL AREA(ACRES) = 0.10 TOTAL RUNOFF(CFS) = 0.25

* kK

FLOW PROCESS FROM NODE 101.00 TO NODE 105.00 IS CODE = 51

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

ELEVATION DATA: UPSTREAM(FEET) = 1358.00 DOWNSTREAM(FEET)
CHANNEL LENGTH THRU SUBAREA(FEET) = 660.00 CHANNEL SLOPE
CHANNEL BASE(FEET) = 30.00 "Z" FACTOR = 15.000
MANNING®S FACTOR = 0.030  MAXIMUM DEPTH(FEET) = 5.00

100 YEAR RAINFALL INTENSITY(INCH/HOUR) = 6.086
*USER SPECIFIED(SUBAREA):
USER-SPECIFIED RUNOFF COEFFICIENT = .3000
S.C.S. CURVE NUMBER (AMC I1) = 0
TRAVEL TIME COMPUTED USING ESTIMATED FLOW(CFS) = 5.73
TRAVEL TIME THRU SUBAREA BASED ON VELOCITY(FEET/SEC.)
AVERAGE FLOW DEPTH(FEET) = 0.07 TRAVEL TIME(MIN.)
Tc(MIN.) = 10.60
SUBAREA AREA(ACRES) = 5.90 SUBAREA RUNOFF(CFS) = 10.77
AREA-AVERAGE RUNOFF COEFFICIENT = 0.300
TOTAL AREA(ACRES) = 6.0 PEAK FLOW RATE(CFS) = 10.95

1277.00
0.1227

END OF SUBAREA CHANNEL FLOW HYDRAULICS:
DEPTH(FEET) = 0.10 FLOW VELOCITY(FEET/SEC.) = 3.62
LONGEST FLOWPATH FROM NODE  100.00 TO NODE = 105.00 = 760.00 FEET.

AEEAKAEEAAEA A A EAAET A A A A XA AKX A XA A A XA A X AL A A XA A XA AXT A AKX AXAAAXTAAXAAXAXAAXAAAXAAAXAAXAAAXAALAAAXAx*X

FLOW PROCESS FROM NODE 105.00 TO NODE 110.00 1S CODE = 51

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

ELEVATION DATA: UPSTREAM(FEET) = 1277.00 DOWNSTREAM(FEET)
CHANNEL LENGTH THRU SUBAREA(FEET) = 465.00 CHANNEL SLOPE
CHANNEL BASE(FEET) = 100.00 "Z" FACTOR = 45.000
MANNING®S FACTOR = 0.030  MAXIMUM DEPTH(FEET) = 5.00

100 YEAR RAINFALL INTENSITY(INCH/HOUR) = 4.980
*USER SPECIFIED(SUBAREA):

USER-SPECIFIED RUNOFF COEFFICIENT = .3000
S.C.S. CURVE NUMBER (AMC I1) = 0
TRAVEL TIME COMPUTED USING ESTIMATED FLOW(CFS) = 16.45
TRAVEL TIME THRU SUBAREA BASED ON VELOCITY(FEET/SEC.) = 2.01
AVERAGE FLOW DEPTH(FEET) = 0.08 TRAVEL TIME(MIN.) = 3.86
Tc(MIN.) = 14.46

SUBAREA AREA(ACRES) = 7.30 SUBAREA RUNOFF(CFS) = 10.91
AREA-AVERAGE RUNOFF COEFFICIENT = 0.300
TOTAL AREA(ACRES) = 13.3 PEAK FLOW RATE(CFS) = 19.87

1254.00
0.0495

END OF SUBAREA CHANNEL FLOW HYDRAULICS:
DEPTH(FEET) = 0.09 FLOW VELOCITY(FEET/SEC.) = 2.15
LONGEST FLOWPATH FROM NODE 100.00 TO NODE 110.00 = 1225.00 FEET.

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

13.3 TC(MIN.) = 14.46
19.87



END OF RATIONAL METHOD ANALYSIS



Basin 200
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RATIONAL METHOD HYDROLOGY COMPUTER PROGRAM PACKAGE
Reference: SAN DIEGO COUNTY FLOOD CONTROL DISTRICT
2003,1985,1981 HYDROLOGY MANUAL

(c) Copyright 1982-2012 Advanced Engineering Software (aes)

Ver. 19.0 Release Date: 06/01/2012 License ID 1261
Analysis prepared by:

RICK ENGINEERING COMPANY
5620 Friars Rd
San Diego CA 92110
619-291-0707 Fax 619-291-4165

*

*

DESCRIPTION OF STUDY
BROOK FOREST
BASIN 200; 100-YR, 6-HR PRE-PROJECT CONDITION

* W:\17131-BROOKFOREST\WATERRESOURCES\HYDROLOGY\RATONALMETHOD\BASIN_200 *

FILE NAME: BF200EOO.RAT
TIME/DATE OF STUDY: 13:23 02/11/2015

USER SPECIFIED HYDROLOGY AND HYDRAULIC MODEL INFORMATION:

2003 SAN DIEGO MANUAL CRITERIA

USER SPECIFIED STORM EVENT(YEAR) = 100.00
6-HOUR DURATION PRECIPITATION (INCHES) = 3.750
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

(FT) (FT)  SIDE / SIDE/ WAY  (FT) FT D (D D)
1 30.0 20.0  0.018/0.018/0.020 0.67  2.00 0.0313 0.167 0.0150
2 18.0 13.0  0.020/0.020/0.020 0.50  1.50 0.0100 0.125 0.0160
3 15.0 10.0  0.020/0.020/0.020 0.50  1.50 0.0100 0.125 0.0160
4 13.5 8.5  0.020/0.020/0.020 0.50  1.50 0.0100 0.125 0.0160
5 10.0 5.0  0.020/0.020/0.020 0.50  1.50 0.0100 0.125 0.0160

GLOBAL STREET FLOW-DEPTH CONSTRAINTS:
1. Relative Flow-Depth = -0.10 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.*

AEEEKXAEEAIAEA AKX KA AEAXAEAAXA A AKX AKX EAAXA A AKX AL A AXAAXAXA AKX AXAAAXAAAXAXAXAAXAAAXAALAXAAAAXAXAAXAAAXAAXAXX

FLOW PROCESS FROM NODE 200.00 TO NODE 201.00 1S CODE =

21

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

*USER SPECIFIED(SUBAREA):

USER-SPECIFIED RUNOFF COEFFICIENT = .3000
S.C.S. CURVE NUMBER (AMC 11) = O

INITIAL SUBAREA FLOW-LENGTH(FEET) = 100.00
UPSTREAM ELEVATION(FEET) = 1630.00



DOWNSTREAM ELEVATION(FEET) = 1590.00

ELEVATION DIFFERENCE(FEET) = 40.00

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) = 8.193

SUBAREA RUNOFF(CFS) = 0.25

TOTAL AREA(ACRES) = 0.10 TOTAL RUNOFF(CFS) = 0.25

FLOW PROCESS FROM NODE 201.00 TO NODE 205.00 1S CODE = 51

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

ELEVATION DATA: UPSTREAM(FEET) = 1590.00 DOWNSTREAM(FEET)
CHANNEL LENGTH THRU SUBAREA(FEET) = 335.00 CHANNEL SLOPE
CHANNEL BASE(FEET) = 40.00 "Z" FACTOR = 25.000
MANNING®S FACTOR = 0.030  MAXIMUM DEPTH(FEET) = 5.00

100 YEAR RAINFALL INTENSITY(INCH/HOUR) = 6.113
*USER SPECIFIED(SUBAREA):

USER-SPECIFIED RUNOFF COEFFICIENT = .3000
S.C.S. CURVE NUMBER (AMC I1) = 0
TRAVEL TIME COMPUTED USING ESTIMATED FLOW(CFS) = 0.61
TRAVEL TIME THRU SUBAREA BASED ON VELOCITY(FEET/SEC.) 1.45
AVERAGE FLOW DEPTH(FEET) = 0.01  TRAVEL TIME(MIN.) 3.84
Tc(MIN.) = 10.53
SUBAREA AREA(ACRES) = 0.40 SUBAREA RUNOFF(CFS) =  0.73
AREA-AVERAGE RUNOFF COEFFICIENT = 0.300
TOTAL AREA(ACRES) = 0.5 PEAK FLOW RATE(CFS)

1454.00
0.4060

0.92

END OF SUBAREA CHANNEL FLOW HYDRAULICS:
DEPTH(FEET) = 0.01 FLOW VELOCITY(FEET/SEC.) = 1.83
LONGEST FLOWPATH FROM NODE  200.00 TO NODE = 205.00 = 435.00 FEET.

R

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) = 1454.00 DOWNSTREAM(FEET)
CHANNEL LENGTH THRU SUBAREA(FEET) = 965.00 CHANNEL SLOPE
CHANNEL BASE(FEET) =  8.60 ™Z" FACTOR = 2.000
MANNING®S FACTOR = 0.030  MAXIMUM DEPTH(FEET) = 5.00

100 YEAR RAINFALL INTENSITY(INCH/HOUR) = 5.196
*USER SPECIFIED(SUBAREA):

USER-SPECIFIED RUNOFF COEFFICIENT = .3000
S.C.S. CURVE NUMBER (AMC I1) = O
TRAVEL TIME COMPUTED USING ESTIMATED FLOW(CFS) = 10.43
TRAVEL TIME THRU SUBAREA BASED ON VELOCITY(FEET/SEC.) =
AVERAGE FLOW DEPTH(FEET) = 0.22  TRAVEL TIME(MIN.) = 3.02
Tc(MIN.) = 13.54
SUBAREA AREA(ACRES) =  12.10 SUBAREA RUNOFF(CFS) = 18.86
AREA-AVERAGE RUNOFF COEFFICIENT = 0.300
TOTAL AREA(ACRES) = 12.6 PEAK FLOW RATE(CFS) = 19.64

1360.00
0.0974

END OF SUBAREA CHANNEL FLOW HYDRAULICS:
DEPTH(FEET) = 0.32 FLOW VELOCITY(FEET/SEC.) = 6.74
LONGEST FLOWPATH FROM NODE 200.00 TO NODE 210.00 = 1400.00 FEET.

FLOW PROCESS FROM NODE 210.00 TO NODE 215.00 1S CODE = 51



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

1358.00
0.0091

ELEVATION DATA: UPSTREAM(FEET) = 1360.00 DOWNSTREAM(FEET)
CHANNEL LENGTH THRU SUBAREA(FEET) = 220.00 CHANNEL SLOPE
CHANNEL BASE(FEET) = 36.00 "Z" FACTOR = 2.000
MANNING"S FACTOR = 0.030  MAXIMUM DEPTH(FEET) = 5.00

100 YEAR RAINFALL INTENSITY(INCH/HOUR) = 4.787
*USER SPECIFIED(SUBAREA):

USER-SPECIFIED RUNOFF COEFFICIENT = .3000
S.C.S. CURVE NUMBER (AMC I1) = O
TRAVEL TIME COMPUTED USING ESTIMATED FLOW(CFS) = 20.43
TRAVEL TIME THRU SUBAREA BASED ON VELOCITY(FEET/SEC.) =
AVERAGE FLOW DEPTH(FEET) = 0.28 TRAVEL TIME(MIN.) = 1.83
Tc(MIN.) = 15.38
SUBAREA AREA(ACRES) = 1.10 SUBAREA RUNOFF(CFS) = 1.58
AREA-AVERAGE RUNOFF COEFFICIENT = 0.300
TOTAL AREA(ACRES) = 13.7 PEAK FLOW RATE(CFS) = 19.68

END OF SUBAREA CHANNEL FLOW HYDRAULICS:
DEPTH(FEET) = 0.27 FLOW VELOCITY(FEET/SEC.) = 1.98
LONGEST FLOWPATH FROM NODE 200.00 TO NODE 215.00 = 1620.00 FEET.

FLOW PROCESS FROM NODE 215.00 TO NODE 220.00 1S CODE = 51

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

ELEVATION DATA: UPSTREAM(FEET) = 1358.00 DOWNSTREAM(FEET)
CHANNEL LENGTH THRU SUBAREA(FEET) = 603.00 CHANNEL SLOPE
CHANNEL BASE(FEET) = 14.00 "Z" FACTOR = 2.000
MANNING®S FACTOR = 0.030  MAXIMUM DEPTH(FEET) = 5.00

100 YEAR RAINFALL INTENSITY(INCH/HOUR) = 4.550
*USER SPECIFIED(SUBAREA):

USER-SPECIFIED RUNOFF COEFFICIENT = .3000
S.C.S. CURVE NUMBER (AMC I1) = 0
TRAVEL TIME COMPUTED USING ESTIMATED FLOW(CFS) = 33.06
TRAVEL TIME THRU SUBAREA BASED ON VELOCITY(FEET/SEC.)
AVERAGE FLOW DEPTH(FEET) = 0.29  TRAVEL TIME(MIN.) 1.26
Tc(MIN.) = 16.64
SUBAREA AREA(ACRES) =  19.60 SUBAREA RUNOFF(CFS) = 26.75
AREA-AVERAGE RUNOFF COEFFICIENT = 0.300
TOTAL AREA(ACRES) = 33.3 PEAK FLOW RATE(CFS) = 45.45

1270.00
0.1459

END OF SUBAREA CHANNEL FLOW HYDRAULICS:
DEPTH(FEET) = 0.35 FLOW VELOCITY(FEET/SEC.) = 8.94
LONGEST FLOWPATH FROM NODE  200.00 TO NODE =~ 220.00 =  2223.00 FEET.

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

33.3 TC(MIN.) = 16.64
45_45

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 1982-2012 Advanced Engineering Software (aes)

Ver. 19.0 Release Date: 06/01/2012 License ID 1261
Analysis prepared by:

RICK ENGINEERING COMPANY
5620 Friars Rd
San Diego CA 92110
619-291-0707 Fax 619-291-4165

DESCRIPTION OF STUDY
* BROOK FOREST
* BASIN 300;, 100-YR, 6-HR PRE-PROJECT CONDITION

* W:\17131-BROOKFOREST\WATERRESOURCES\HYDROLOGY\RATIONALMETHOD\BASIN_300 *

FILE NAME: BF300EOO.RAT
TIME/DATE OF STUDY: 12:01 02/04/2015

USER SPECIFIED HYDROLOGY AND HYDRAULIC MODEL INFORMATION:

2003 SAN DIEGO MANUAL CRITERIA

USER SPECIFIED STORM EVENT(YEAR) = 100.00
6-HOUR DURATION PRECIPITATION (INCHES) = 3.750
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 D (D D)
1 30.0 20.0  0.018/0.018/0.020 0.67  2.00 0.0313 0.167 0.0150
2 18.0 13.0  0.020/0.020/0.020 0.50  1.50 0.0100 0.125 0.0160
3 15.0 10.0  0.020/0.020/0.020 0.50  1.50 0.0100 0.125 0.0160
4 13.5 8.5  0.020/0.020/0.020 0.50  1.50 0.0100 0.125 0.0160
5 10.0 5.0  0.020/0.020/0.020 0.50  1.50 0.0100 0.125 0.0160

GLOBAL STREET FLOW-DEPTH CONSTRAINTS:
1. Relative Flow-Depth = -0.10 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.*

AEEEKXAEEAIAEA AKX KA AEAXAEAAXA A AKX AKX EAAXA A AKX AL A AXAAXAXA AKX AXAAAXAAAXAXAXAAXAAAXAALAXAAAAXAXAAXAAAXAAXAXX

FLOW PROCESS FROM NODE 300.00 TO NODE 301.00 1S CODE =

21

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

*USER SPECIFIED(SUBAREA):

USER-SPECIFIED RUNOFF COEFFICIENT = .3000
S.C.S. CURVE NUMBER (AMC 11) = O

INITIAL SUBAREA FLOW-LENGTH(FEET) = 100.00
UPSTREAM ELEVATION(FEET) = 1366.00



DOWNSTREAM ELEVATION(FEET) = 1348.00

ELEVATION DIFFERENCE(FEET) = 18.00

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) = 8.193

SUBAREA RUNOFF(CFS) = 0.25

TOTAL AREA(ACRES) = 0.10 TOTAL RUNOFF(CFS) = 0.25

FLOW PROCESS FROM NODE 301.00 TO NODE 305.00 1S CODE = 51

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

ELEVATION DATA: UPSTREAM(FEET) = 1348.00 DOWNSTREAM(FEET) =  1270.00
CHANNEL LENGTH THRU SUBAREA(FEET) = 975.00 CHANNEL SLOPE = 0.0800
CHANNEL BASE(FEET) = 20.00 "Z" FACTOR = 6.000
MANNING®S FACTOR = 0.030  MAXIMUM DEPTH(FEET) = 5.00
100 YEAR RAINFALL INTENSITY(INCH/HOUR) = 5.676
*USER SPECIFIED(SUBAREA):
USER-SPECIFIED RUNOFF COEFFICIENT = .3000
S.C.S. CURVE NUMBER (AMC I1) = 0
TRAVEL TIME COMPUTED USING ESTIMATED FLOW(CFS) = 7.18
TRAVEL TIME THRU SUBAREA BASED ON VELOCITY(FEET/SEC.) = 3.17
AVERAGE FLOW DEPTH(FEET) = 0.11 TRAVEL TIME(MIN.) = 5.12
Tc(MIN.) = 11.81
SUBAREA AREA(ACRES) = 7.90 SUBAREA RUNOFF(CFS) = 13.45
AREA-AVERAGE RUNOFF COEFFICIENT = 0.300
TOTAL AREA(ACRES) = 8.0 PEAK FLOW RATE(CFS) = 13.62
END OF SUBAREA CHANNEL FLOW HYDRAULICS:
DEPTH(FEET) = 0.16 FLOW VELOCITY(FEET/SEC.) = 3.98
LONGEST FLOWPATH FROM NODE ~ 300.00 TO NODE = 305.00 = 1075.00 FEET.
END OF STUDY SUMMARY:
TOTAL AREA(ACRES) = 8.0 TC(MIN.) = 11.81
PEAK FLOW RATE(CFS) = 13.62

END OF RATIONAL METHOD ANALYSIS



Basin 400

Prepared by: JJT:KA:ch:Reports/17131-A.007
Rick Engineering Company — Water Resources Division 2-28-14
Revised: 2-04-15



*

EaE A S e

RATIONAL METHOD HYDROLOGY COMPUTER PROGRAM PACKAGE
Reference: SAN DIEGO COUNTY FLOOD CONTROL DISTRICT
2003,1985,1981 HYDROLOGY MANUAL
(c) Copyright 1982-2012 Advanced Engineering Software (aes)
Ver. 19.0 Release Date: 06/01/2012 License ID 1261

Analysis prepared by:

RICK ENGINEERING COMPANY
5620 Friars Rd
San Diego CA 92110
619-291-0707 Fax 619-291-4165

*

*

*

DESCRIPTION OF STUDY
BROOK FOREST *
BASIN 400; 100-YR, 6-HR PRE-PROJECT CONDITION *
W:\17131-BROOKFOREST\WATERRESOURCES\HYDROLOGY\RAT IONALMETHOD\BASIN_400 *

**

B o

FILE NAME: BF400EOQO.RAT
TIME/DATE OF STUDY: 15:13 07/09/2014

USER SPECIFIED HYDROLOGY AND HYDRAULIC MODEL INFORMATION:

2003 SAN DIEGO MANUAL CRITERIA

USER SPECIFIED STORM EVENT(YEAR) = 100.00

6-HOUR DURATION PRECIPITATION (INCHES) = 3.750

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

(FT) (FT)  SIDE / SIDE/ WAY  (FT) (FT) (D (D )
1 30.0 20.0  0.018/0.018/0.020 0.67  2.00 0.0313 0.167 0.0150
2 18.0 13.0  0.020/0.020/0.020 0.50  1.50 0.0100 0.125 0.0160
3  15.0 10.0  0.020/0.020/0.020 0.50  1.50 0.0100 0.125 0.0160
4 13.5 8.5  0.020/0.020/0.020 0.50  1.50 0.0100 0.125 0.0160
5 10.0 5.0  0.020/0.020/0.020 0.50  1.50 0.0100 0.125 0.0160

GLOBAL STREET FLOW-DEPTH CONSTRAINTS:
1. Relative Flow-Depth = -0.10 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.*
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FLOW PROCESS FROM NODE 400.00 TO NODE 401.00 IS CODE = 21

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

*USER SPECIFIED(SUBAREA):

USER-SPECIFIED RUNOFF COEFFICIENT = .3000
S.C.S. CURVE NUMBER (AMC 11) = O

INITIAL SUBAREA FLOW-LENGTH(FEET) = 100.00
UPSTREAM ELEVATION(FEET) = 1630.00



DOWNSTREAM ELEVATION(FEET) = 1612.00

ELEVATION DIFFERENCE(FEET) = 18.00

SUBAREA OVERLAND TIME OF FLOW(MIN.) = 6.684

WARNING: THE MAXIMUM OVERLAND FLOW SLOPE, 10.%, 1S USED IN Tc CALCULATION!
100 YEAR RAINFALL INTENSITY(INCH/HOUR) = 8.193

SUBAREA RUNOFF(CFS) = 0.25

TOTAL AREA(ACRES) = 0.10 TOTAL RUNOFF(CFS) = 0.25

* kK

FLOW PROCESS FROM NODE 401.00 TO NODE 405.00 IS CODE = 51

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

ELEVATION DATA: UPSTREAM(FEET) = 1612.00 DOWNSTREAM(FEET)
CHANNEL LENGTH THRU SUBAREA(FEET) = 260.00 CHANNEL SLOPE
CHANNEL BASE(FEET) = 12.00 "Z" FACTOR = 2.000
MANNING®S FACTOR = 0.030  MAXIMUM DEPTH(FEET) = 5.00

100 YEAR RAINFALL INTENSITY(INCH/HOUR) = 6.592
*USER SPECIFIED(SUBAREA):

USER-SPECIFIED RUNOFF COEFFICIENT = .3000
S.C.S. CURVE NUMBER (AMC I1) = 0
TRAVEL TIME COMPUTED USING ESTIMATED FLOW(CFS) = 0.54
TRAVEL TIME THRU SUBAREA BASED ON VELOCITY(FEET/SEC.) 1.62
AVERAGE FLOW DEPTH(FEET) = 0.03  TRAVEL TIME(MIN.) 2.68
Tc(MIN.) =  9.36
SUBAREA AREA(ACRES) = 0.30 SUBAREA RUNOFF(CFS) =  0.59
AREA-AVERAGE RUNOFF COEFFICIENT = 0.300
TOTAL AREA(ACRES) = 0.4 PEAK FLOW RATE(CFS) = 0.79

1584.00
0.1077

END OF SUBAREA CHANNEL FLOW HYDRAULICS:
DEPTH(FEET) = 0.04 FLOW VELOCITY(FEET/SEC.) = 1.86
LONGEST FLOWPATH FROM NODE  400.00 TO NODE = 405.00 = 360.00 FEET.
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FLOW PROCESS FROM NODE 405.00 TO NODE 410.00 IS CODE = 51

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

ELEVATION DATA: UPSTREAM(FEET) = 1584.00 DOWNSTREAM(FEET)
CHANNEL LENGTH THRU SUBAREA(FEET) = 341.00 CHANNEL SLOPE
CHANNEL BASE(FEET) = 60.00 ™Z" FACTOR = 25.000
MANNING®S FACTOR = 0.030  MAXIMUM DEPTH(FEET) = 5.00

100 YEAR RAINFALL INTENSITY(INCH/HOUR) = 5.207
*USER SPECIFIED(SUBAREA):
USER-SPECIFIED RUNOFF COEFFICIENT = .3000
S.C.S. CURVE NUMBER (AMC I1) = 0
TRAVEL TIME COMPUTED USING ESTIMATED FLOW(CFS) = 0.87
TRAVEL TIME THRU SUBAREA BASED ON VELOCITY(FEET/SEC.) 1.38
AVERAGE FLOW DEPTH(FEET) = 0.01  TRAVEL TIME(MIN.) 4.13
Tc(MIN.) = 13.50
SUBAREA AREA(ACRES) = 0.10 SUBAREA RUNOFF(CFS) =  0.16
AREA-AVERAGE RUNOFF COEFFICIENT = 0.300
TOTAL AREA(ACRES) = 0.5 PEAK FLOW RATE(CFS) = 0.79

1454 .00
0.3812

END OF SUBAREA CHANNEL FLOW HYDRAULICS:
DEPTH(FEET) = 0.01 FLOW VELOCITY(FEET/SEC.) = 1.25
LONGEST FLOWPATH FROM NODE 400.00 TO NODE 410.00 = 701.00 FEET.

AAEEAEA AKX EAAEAAAEAAXTAAAAAAAXAAAAALAAAAAXAAAXAAAXAAXAAAXAAAAAAAAAAAAAAAXAAAXAAAXAAAAXAAAXAKX

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



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

1450.00
0.0325

ELEVATION DATA: UPSTREAM(FEET) = 1454.00 DOWNSTREAM(FEET)
CHANNEL LENGTH THRU SUBAREA(FEET) = 123.00 CHANNEL SLOPE
CHANNEL BASE(FEET) =  6.30 "Z" FACTOR = 3.000
MANNING"S FACTOR = 0.030  MAXIMUM DEPTH(FEET) = 5.00

100 YEAR RAINFALL INTENSITY(INCH/HOUR) = 4.979
*USER SPECIFIED(SUBAREA):

USER-SPECIFIED RUNOFF COEFFICIENT = .3000
S.C.S. CURVE NUMBER (AMC I1) = 0
TRAVEL TIME COMPUTED USING ESTIMATED FLOW(CFS) = 1.76
TRAVEL TIME THRU SUBAREA BASED ON VELOCITY(FEET/SEC.) 2.11
AVERAGE FLOW DEPTH(FEET) = 0.12 TRAVEL TIME(MIN.) 0.97
Tc(MIN.) = 14.47
SUBAREA AREA(ACRES) = 1.30 SUBAREA RUNOFF(CFS) = 1.94
AREA-AVERAGE RUNOFF COEFFICIENT = 0.300
TOTAL AREA(ACRES) = 1.8 PEAK FLOW RATE(CFS)

1
N
)}
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END OF SUBAREA CHANNEL FLOW HYDRAULICS:
DEPTH(FEET) = 0.16 FLOW VELOCITY(FEET/SEC.) = 2.52
LONGEST FLOWPATH FROM NODE 400.00 TO NODE 415.00 = 824.00 FEET.

B R R R B R

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) = 1450.00 DOWNSTREAM(FEET)
CHANNEL LENGTH THRU SUBAREA(FEET) = 332.00 CHANNEL SLOPE
CHANNEL BASE(FEET) = 42.00 "Z" FACTOR = 10.000
MANNING®S FACTOR = 0.030  MAXIMUM DEPTH(FEET) = 5.00

100 YEAR RAINFALL INTENSITY(INCH/HOUR) = 4.555
*USER SPECIFIED(SUBAREA):
USER-SPECIFIED RUNOFF COEFFICIENT = .3000
S.C.S. CURVE NUMBER (AMC I1) = 0
TRAVEL TIME COMPUTED USING ESTIMATED FLOW(CFS) = 6.19
TRAVEL TIME THRU SUBAREA BASED ON VELOCITY(FEET/SEC.) 2.58
AVERAGE FLOW DEPTH(FEET) = 0.06 TRAVEL TIME(MIN.) 2.14
Tc(MIN.) = 16.61
SUBAREA AREA(ACRES) = 5.10 SUBAREA RUNOFF(CFS) =  6.97
AREA-AVERAGE RUNOFF COEFFICIENT = 0.300
TOTAL AREA(ACRES) = 6.9 PEAK FLOW RATE(CFS) = 9.43

1400.00
0.1506

END OF SUBAREA CHANNEL FLOW HYDRAULICS:
DEPTH(FEET) = 0.07 FLOW VELOCITY(FEET/SEC.) = 3.09
LONGEST FLOWPATH FROM NODE  400.00 TO NODE = 420.00 = 1156.00 FEET.
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FLOW PROCESS FROM NODE 420.00 TO NODE 425.00 IS CODE = 51

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

ELEVATION DATA: UPSTREAM(FEET) = 1400.00 DOWNSTREAM(FEET) = 1336.00
CHANNEL LENGTH THRU SUBAREA(FEET) = 354.00 CHANNEL SLOPE = 0.1808
CHANNEL BASE(FEET) = 20.00 "Z" FACTOR = 6.000

MANNING®"S FACTOR = 0.030 MAXIMUM DEPTH(FEET) = 5.00

100 YEAR RAINFALL INTENSITY(INCH/HOUR) = 4.352
*USER SPECIFIED(SUBAREA):

USER-SPECIFIED RUNOFF COEFFICIENT = .3000
S.C.S. CURVE NUMBER (AMC 11) = O



TRAVEL TIME COMPUTED USING ESTIMATED FLOW(CFS) = 11.78

TRAVEL TIME THRU SUBAREA BASED ON VELOCITY(FEET/SEC.) = 4.85

AVERAGE FLOW DEPTH(FEET) = 0.12 TRAVEL TIME(MIN.) = 1.22

Tc(MIN.) = 17.82

SUBAREA AREA(ACRES) = 3.60 SUBAREA RUNOFF(CFS) =  4.70
AREA-AVERAGE RUNOFF COEFFICIENT = 0.300

TOTAL AREA(ACRES) = 10.5 PEAK FLOW RATE(CFS) = 13.71
END OF SUBAREA CHANNEL FLOW HYDRAULICS:

DEPTH(FEET) = 0.13 FLOW VELOCITY(FEET/SEC.) = 5.21

LONGEST FLOWPATH FROM NODE  400.00 TO NODE ~ 425.00 = 1510.00 FEET.

FLOW PROCESS FROM NODE 425.00 TO NODE 430.00 IS CODE = 51

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

ELEVATION DATA: UPSTREAM(FEET) = 1336.00 DOWNSTREAM(FEET) =  1310.00
CHANNEL LENGTH THRU SUBAREA(FEET) = 385.00 CHANNEL SLOPE = 0.0675
CHANNEL BASE(FEET) = 32.00 "Z" FACTOR = 5.000
MANNING™S FACTOR = 0.030  MAXIMUM DEPTH(FEET) = 5.00
100 YEAR RAINFALL INTENSITY(INCH/HOUR) = 4.097
*USER SPECIFIED(SUBAREA):
USER-SPECIFIED RUNOFF COEFFICIENT = .3000
S.C.S. CURVE NUMBER (AMC I1) = 0
TRAVEL TIME COMPUTED USING ESTIMATED FLOW(CFS) = 18.94
TRAVEL TIME THRU SUBAREA BASED ON VELOCITY(FEET/SEC.) = 3.67
AVERAGE FLOW DEPTH(FEET) = 0.16 TRAVEL TIME(MIN.) = 1.75
Tc(MIN.) = 19.57
SUBAREA AREA(ACRES) = 8.50 SUBAREA RUNOFF(CFS) = 10.45
AREA-AVERAGE RUNOFF COEFFICIENT = 0.300
TOTAL AREA(ACRES) = 19.0 PEAK FLOW RATE(CFS) = 23.35
END OF SUBAREA CHANNEL FLOW HYDRAULICS:
DEPTH(FEET) = 0.18 FLOW VELOCITY(FEET/SEC.) = 3.98
LONGEST FLOWPATH FROM NODE ~ 400.00 TO NODE ~ 430.00 = 1895.00 FEET.
END OF STUDY SUMMARY :
TOTAL AREA(ACRES) = 19.0 TC(MIN.) = 19.57
PEAK FLOW RATE(CFS) = 23.35

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 1982-2012 Advanced Engineering Software (aes)

Ver. 19.0 Release Date: 06/01/2012 License ID 1261
Analysis prepared by:

RICK ENGINEERING COMPANY
5620 Friars Rd
San Diego CA 92110
619-291-0707 Fax 619-291-4165

DESCRIPTION OF STUDY
* BROOK FOREST
* BAIN 100; 100-YR, 6-HR POST-PROJECT CONDITION

* W:\17131-BROOKFOREST\WATERRESOURCES\HYDROLOGY\RATIONALMETHOD\BASIN_100 *

FILE NAME: BF100POO.RAT
TIME/DATE OF STUDY: 17:12 02/04/2015

USER SPECIFIED HYDROLOGY AND HYDRAULIC MODEL INFORMATION:

2003 SAN DIEGO MANUAL CRITERIA

USER SPECIFIED STORM EVENT(YEAR) = 100.00
6-HOUR DURATION PRECIPITATION (INCHES) = 3.750
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 D (D D)
1 30.0 20.0  0.018/0.018/0.020 0.67  2.00 0.0313 0.167 0.0150
2 18.0 13.0  0.020/0.020/0.020 0.50  1.50 0.0100 0.125 0.0160
3 15.0 10.0  0.020/0.020/0.020 0.50  1.50 0.0100 0.125 0.0160
4 13.5 8.5  0.020/0.020/0.020 0.50  1.50 0.0100 0.125 0.0160
5 10.0 5.0  0.020/0.020/0.020 0.50  1.50 0.0100 0.125 0.0160

GLOBAL STREET FLOW-DEPTH CONSTRAINTS:
1. Relative Flow-Depth = -0.10 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.*

AEEEKXAEEAIAEA AKX KA AEAXAEAAXA A AKX AKX EAAXA A AKX AL A AXAAXAXA AKX AXAAAXAAAXAXAXAAXAAAXAALAXAAAAXAXAAXAAAXAAXAXX

FLOW PROCESS FROM NODE 100.00 TO NODE 101.00 1S CODE =

21

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

*USER SPECIFIED(SUBAREA):

USER-SPECIFIED RUNOFF COEFFICIENT = .3000
S.C.S. CURVE NUMBER (AMC 11) = O

INITIAL SUBAREA FLOW-LENGTH(FEET) = 100.00
UPSTREAM ELEVATION(FEET) = 1368.00



DOWNSTREAM ELEVATION(FEET) = 1358.00

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) = 8.193

SUBAREA RUNOFF(CFS) = 0.25

TOTAL AREA(ACRES) = 0.10 TOTAL RUNOFF(CFS) = 0.25

FLOW PROCESS FROM NODE 101.00 TO NODE 105.00 1S CODE = 51

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

ELEVATION DATA: UPSTREAM(FEET) = 1358.00 DOWNSTREAM(FEET) = 1277.00
CHANNEL LENGTH THRU SUBAREA(FEET) = 660.00 CHANNEL SLOPE = 0.1227
CHANNEL BASE(FEET) = 30.00 "Z'" FACTOR = 15.000
MANNING"S FACTOR = 0.030  MAXIMUM DEPTH(FEET) = 5.00
100 YEAR RAINFALL INTENSITY(INCH/HOUR) = 5.557
*USER SPECIFIED(SUBAREA):
USER-SPECIFIED RUNOFF COEFFICIENT = .3000
S.C.S. CURVE NUMBER (AMC I1) = O
TRAVEL TIME COMPUTED USING ESTIMATED FLOW(CFS) = 2.50
TRAVEL TIME THRU SUBAREA BASED ON VELOCITY(FEET/SEC.) = 1.99
AVERAGE FLOW DEPTH(FEET) = 0.04 TRAVEL TIME(MIN.) = 5.52
Tc(MIN.) = 12.20
SUBAREA AREA(ACRES) = 2.60 SUBAREA RUNOFF(CFS) =  4.33
AREA-AVERAGE RUNOFF COEFFICIENT = 0.300
TOTAL AREA(ACRES) = 2.7 PEAK FLOW RATE(CFS) = 4.50
END OF SUBAREA CHANNEL FLOW HYDRAULICS:
DEPTH(FEET) = 0.06 FLOW VELOCITY(FEET/SEC.) = 2.51
LONGEST FLOWPATH FROM NODE ~ 100.00 TO NODE =~ 105.00 = 760.00 FEET.
FLOW PROCESS FROM NODE  105.00 TO NODE  105.00 IS CODE = 1

>>>>>DESIGNATE INDEPENDENT STREAM FOR CONFLUENCE<<<<<

TOTAL NUMBER OF STREAMS = 2
CONFLUENCE VALUES USED FOR INDEPENDENT STREAM 1 ARE:

TIME OF CONCENTRATION(MIN.) = 12.20
RAINFALL INTENSITY(INCH/HR) = 5.56

TOTAL STREAM AREA(ACRES) = 2.70

PEAK FLOW RATE(CFS) AT CONFLUENCE = 4.50

o

FLOW PROCESS FROM NODE 102.00 TO NODE 103.00 1S CODE = 21

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

*USER SPECIFIED(SUBAREA):

USER-SPECIFIED RUNOFF COEFFICIENT = .3000

S.C.S. CURVE NUMBER (AMC I1) = O

INITIAL SUBAREA FLOW-LENGTH(FEET) =  58.00

UPSTREAM ELEVATION(FEET) = 1378.00

DOWNSTREAM ELEVATION(FEET) = 1372.00

ELEVATION DIFFERENCE(FEET) = 6.00

SUBAREA OVERLAND TIME OF FLOW(MIN.) =  5.091

WARNING: THE MAXIMUM OVERLAND FLOW SLOPE, 10.%, IS USED IN Tc CALCULATION!
100 YEAR RAINFALL INTENSITY(INCH/HOUR) = 9.766

SUBAREA RUNOFF(CFS) = 0.29

TOTAL AREA(ACRES) = 0.10  TOTAL RUNOFF(CFS) = 0.29



o

FLOW PROCESS FROM NODE 103.00 TO NODE 105.00 1S CODE = 51

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

ELEVATION DATA: UPSTREAM(FEET) = 1372.00 DOWNSTREAM(FEET) =  1277.00
CHANNEL LENGTH THRU SUBAREA(FEET) = 803.00 CHANNEL SLOPE = 0.1183
CHANNEL BASE(FEET) = 30.00 "Z" FACTOR = 15.000
MANNING™S FACTOR = 0.030  MAXIMUM DEPTH(FEET) = 5.00
100 YEAR RAINFALL INTENSITY(INCH/HOUR) = 5.857
*USER SPECIFIED(SUBAREA):
USER-SPECIFIED RUNOFF COEFFICIENT = .3000
S.C.S. CURVE NUMBER (AMC I1) = 0
TRAVEL TIME COMPUTED USING ESTIMATED FLOW(CFS) = 3.25
TRAVEL TIME THRU SUBAREA BASED ON VELOCITY(FEET/SEC.) = 2.17
AVERAGE FLOW DEPTH(FEET) = 0.05 TRAVEL TIME(MIN.) = 6.16
Tc(MIN.) = 11.25
SUBAREA AREA(ACRES) = 3.20 SUBAREA RUNOFF(CFS) =  5.62
AREA-AVERAGE RUNOFF COEFFICIENT = 0.300
TOTAL AREA(ACRES) = 3.3 PEAK FLOW RATE(CFS) = 5.80
END OF SUBAREA CHANNEL FLOW HYDRAULICS:
DEPTH(FEET) = 0.07 FLOW VELOCITY(FEET/SEC.) = 2.84
LONGEST FLOWPATH FROM NODE ~ 102.00 TO NODE ~ 105.00 = 861.00 FEET.
FLOW PROCESS FROM NODE ~ 105.00 TO NODE  105.00 IS CODE = 1
>>>>>DESIGNATE INDEPENDENT STREAM FOR CONFLUENCE<<<<<
>>>>>AND COMPUTE VARIOUS CONFLUENCED STREAM VALUES<<<<<
TOTAL NUMBER OF STREAMS = 2
CONFLUENCE VALUES USED FOR INDEPENDENT STREAM 2 ARE:
TIME OF CONCENTRATION(MIN.) = 11.25
RAINFALL INTENSITY(INCH/HR) = 5.86
TOTAL STREAM AREA(ACRES) = 3.30
PEAK FLOW RATE(CFS) AT CONFLUENCE = 5.80
** CONFLUENCE DATA **
STREAM RUNOFF Tc INTENSITY AREA
NUMBER (CFS) (MIN.)  (INCH/HOUR) (ACRE)
1 4.50 12.20 5.557 2.70
2 5.80  11.25 5.857 3.30
RAINFALL INTENSITY AND TIME OF CONCENTRATION RATIO
CONFLUENCE FORMULA USED FOR 2 STREAMS.
** PEAK FLOW RATE TABLE **
STREAM RUNOFF Tc INTENSITY
NUMBER (CFS) (MIN.)  (INCH/HOUR)
1 9.95  11.25 5.857
2 10.00  12.20 5.557
COMPUTED CONFLUENCE ESTIMATES ARE AS FOLLOWS:
PEAK FLOW RATE(CFS) = 10.00 Tc(MIN.) = 12.20
TOTAL AREA(ACRES) = 6.0
LONGEST FLOWPATH FROM NODE  102.00 TO NODE  105.00 = 861.00 FEET.

FLOW PROCESS FROM NODE 105.00 TO NODE 110.00 1S CODE = 51



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

ELEVATION DATA: UPSTREAM(FEET) = 1277.00 DOWNSTREAM(FEET) =  1254.00
CHANNEL LENGTH THRU SUBAREA(FEET) = 465.00 CHANNEL SLOPE = 0.0495
CHANNEL BASE(FEET) = 100.00 "Z'" FACTOR = 45.000
MANNING"S FACTOR = 0.030  MAXIMUM DEPTH(FEET) = 5.00
100 YEAR RAINFALL INTENSITY(INCH/HOUR) = 4.647
*USER SPECIFIED(SUBAREA):
USER-SPECIFIED RUNOFF COEFFICIENT = .3000
S.C.S. CURVE NUMBER (AMC I1) = O
TRAVEL TIME COMPUTED USING ESTIMATED FLOW(CFS) = 15.08
TRAVEL TIME THRU SUBAREA BASED ON VELOCITY(FEET/SEC.) = 1.99
AVERAGE FLOW DEPTH(FEET) = 0.07 TRAVEL TIME(MIN.) = 3.90
Tc(MIN.) = 16.10
SUBAREA AREA(ACRES) = 7.30 SUBAREA RUNOFF(CFS) = 10.18
AREA-AVERAGE RUNOFF COEFFICIENT = 0.300
TOTAL AREA(ACRES) = 13.3 PEAK FLOW RATE(CFS) = 18.54
END OF SUBAREA CHANNEL FLOW HYDRAULICS:
DEPTH(FEET) = 0.09 FLOW VELOCITY(FEET/SEC.) = 2.06
LONGEST FLOWPATH FROM NODE  102.00 TO NODE ~ 110.00 = 1326.00 FEET.
END OF STUDY SUMMARY:
TOTAL AREA(ACRES) = 13.3 TC(MIN.) = 16.10
PEAK FLOW RATE(CFS) = 18.54

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 1982-2012 Advanced Engineering Software (aes)

Ver. 19.0 Release Date: 06/01/2012 License ID 1261
Analysis prepared by:

RICK ENGINEERING COMPANY
5620 Friars Rd
San Diego CA 92110
619-291-0707 Fax 619-291-4165

*

*

DESCRIPTION OF STUDY
BROOK FOREST
BASIN 200; 100-YR, 6-HR POST-PROJECT CONDITION

* W:\17131-BROOKFOREST\WATERRESOURCES\HYDROLOGY\RATONALMETHOD\BASIN_200 *

FILE NAME: BF200P0O.RAT
TIME/DATE OF STUDY: 16:10 02/11/2015

USER SPECIFIED HYDROLOGY AND HYDRAULIC MODEL INFORMATION:

2003 SAN DIEGO MANUAL CRITERIA

USER SPECIFIED STORM EVENT(YEAR) = 100.00
6-HOUR DURATION PRECIPITATION (INCHES) = 3.750
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

(FT) (FT)  SIDE / SIDE/ WAY  (FT) FT D (D D)
1 30.0 20.0  0.018/0.018/0.020 0.67  2.00 0.0313 0.167 0.0150
2 18.0 13.0  0.020/0.020/0.020 0.50  1.50 0.0100 0.125 0.0160
3 15.0 10.0  0.020/0.020/0.020 0.50  1.50 0.0100 0.125 0.0160
4 13.5 8.5  0.020/0.020/0.020 0.50  1.50 0.0100 0.125 0.0160
5 10.0 5.0  0.020/0.020/0.020 0.50  1.50 0.0100 0.125 0.0160

GLOBAL STREET FLOW-DEPTH CONSTRAINTS:
1. Relative Flow-Depth = -0.10 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.*

AEEEKXAEEAIAEA AKX KA AEAXAEAAXA A AKX AKX EAAXA A AKX AL A AXAAXAXA AKX AXAAAXAAAXAXAXAAXAAAXAALAXAAAAXAXAAXAAAXAAXAXX

FLOW PROCESS FROM NODE 200.00 TO NODE 201.00 1S CODE =

21

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

*USER SPECIFIED(SUBAREA):

USER-SPECIFIED RUNOFF COEFFICIENT = .3000
S.C.S. CURVE NUMBER (AMC 11) = O

INITIAL SUBAREA FLOW-LENGTH(FEET) = 100.00
UPSTREAM ELEVATION(FEET) = 1630.00



DOWNSTREAM ELEVATION(FEET) = 1590.00

ELEVATION DIFFERENCE(FEET) = 40.00

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) = 8.193

SUBAREA RUNOFF(CFS) = 0.25

TOTAL AREA(ACRES) = 0.10 TOTAL RUNOFF(CFS) = 0.25

FLOW PROCESS FROM NODE 201.00 TO NODE 205.00 1S CODE = 51

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

ELEVATION DATA: UPSTREAM(FEET) = 1590.00 DOWNSTREAM(FEET)
CHANNEL LENGTH THRU SUBAREA(FEET) = 335.00 CHANNEL SLOPE
CHANNEL BASE(FEET) = 40.00 "Z" FACTOR = 25.000
MANNING®S FACTOR = 0.030  MAXIMUM DEPTH(FEET) = 5.00

100 YEAR RAINFALL INTENSITY(INCH/HOUR) = 6.113
*USER SPECIFIED(SUBAREA):

USER-SPECIFIED RUNOFF COEFFICIENT = .3000
S.C.S. CURVE NUMBER (AMC I1) = 0
TRAVEL TIME COMPUTED USING ESTIMATED FLOW(CFS) = 0.61
TRAVEL TIME THRU SUBAREA BASED ON VELOCITY(FEET/SEC.) 1.45
AVERAGE FLOW DEPTH(FEET) = 0.01  TRAVEL TIME(MIN.) 3.84
Tc(MIN.) = 10.53
SUBAREA AREA(ACRES) = 0.40 SUBAREA RUNOFF(CFS) =  0.73
AREA-AVERAGE RUNOFF COEFFICIENT = 0.300
TOTAL AREA(ACRES) = 0.5 PEAK FLOW RATE(CFS)

1454.00
0.4060

0.92

END OF SUBAREA CHANNEL FLOW HYDRAULICS:
DEPTH(FEET) = 0.01 FLOW VELOCITY(FEET/SEC.) = 1.83
LONGEST FLOWPATH FROM NODE  200.00 TO NODE = 205.00 = 435.00 FEET.

R

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) = 1454.00 DOWNSTREAM(FEET)
CHANNEL LENGTH THRU SUBAREA(FEET) = 1012.00 CHANNEL SLOPE
CHANNEL BASE(FEET) =  8.60 ™Z" FACTOR = 2.000
MANNING®S FACTOR = 0.030  MAXIMUM DEPTH(FEET) = 5.00

100 YEAR RAINFALL INTENSITY(INCH/HOUR) = 5.137
*USER SPECIFIED(SUBAREA):

USER-SPECIFIED RUNOFF COEFFICIENT = .3000
S.C.S. CURVE NUMBER (AMC I1) = O
TRAVEL TIME COMPUTED USING ESTIMATED FLOW(CFS) = 9.85
TRAVEL TIME THRU SUBAREA BASED ON VELOCITY(FEET/SEC.) 5.18
AVERAGE FLOW DEPTH(FEET) = 0.21  TRAVEL TIME(MIN.) 3.26
Tc(MIN.) = 13.78
SUBAREA AREA(ACRES) =  11.50 SUBAREA RUNOFF(CFS) =  17.72
AREA-AVERAGE RUNOFF COEFFICIENT = 0.300
TOTAL AREA(ACRES) = 12.0 PEAK FLOW RATE(CFS) = 18.49

1360.00
0.0929

END OF SUBAREA CHANNEL FLOW HYDRAULICS:
DEPTH(FEET) = 0.31 FLOW VELOCITY(FEET/SEC.) = 6.51
LONGEST FLOWPATH FROM NODE 200.00 TO NODE 210.00 = 1447.00 FEET.

FLOW PROCESS FROM NODE 210.00 TO NODE 215.00 1S CODE = 51



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

1356.00
0.0182

ELEVATION DATA: UPSTREAM(FEET) = 1360.00 DOWNSTREAM(FEET)
CHANNEL LENGTH THRU SUBAREA(FEET) = 220.00 CHANNEL SLOPE
CHANNEL BASE(FEET) = 36.00 "Z" FACTOR = 2.000
MANNING"S FACTOR = 0.030  MAXIMUM DEPTH(FEET) = 5.00

100 YEAR RAINFALL INTENSITY(INCH/HOUR) = 4.804
*USER SPECIFIED(SUBAREA):

USER-SPECIFIED RUNOFF COEFFICIENT = .3000
S.C.S. CURVE NUMBER (AMC I1) = O
TRAVEL TIME COMPUTED USING ESTIMATED FLOW(CFS) = 19.29
TRAVEL TIME THRU SUBAREA BASED ON VELOCITY(FEET/SEC.) =
AVERAGE FLOW DEPTH(FEET) = 0.22 TRAVEL TIME(MIN.) = 1.51
Tc(MIN.) = 15.30
SUBAREA AREA(ACRES) = 1.10 SUBAREA RUNOFF(CFS) = 1.59
AREA-AVERAGE RUNOFF COEFFICIENT = 0.300
TOTAL AREA(ACRES) = 13.1 PEAK FLOW RATE(CFS) = 18.88

END OF SUBAREA CHANNEL FLOW HYDRAULICS:
DEPTH(FEET) = 0.22 FLOW VELOCITY(FEET/SEC.) = 2.39
LONGEST FLOWPATH FROM NODE 200.00 TO NODE 215.00 = 1667.00 FEET.

FLOW PROCESS FROM NODE 215.00 TO NODE 220.00 1S CODE = 51

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

ELEVATION DATA: UPSTREAM(FEET) = 1356.00 DOWNSTREAM(FEET)
CHANNEL LENGTH THRU SUBAREA(FEET) = 632.00 CHANNEL SLOPE
CHANNEL BASE(FEET) = 14.00 "Z" FACTOR = 2.000
MANNING®S FACTOR = 0.030  MAXIMUM DEPTH(FEET) = 5.00

100 YEAR RAINFALL INTENSITY(INCH/HOUR) = 4.549
*USER SPECIFIED(SUBAREA):

USER-SPECIFIED RUNOFF COEFFICIENT = .3000
S.C.S. CURVE NUMBER (AMC I1) = 0
TRAVEL TIME COMPUTED USING ESTIMATED FLOW(CFS) = 32.66
TRAVEL TIME THRU SUBAREA BASED ON VELOCITY(FEET/SEC.)
AVERAGE FLOW DEPTH(FEET) = 0.29  TRAVEL TIME(MIN.)
Tc(MIN.) = 16.64
SUBAREA AREA(ACRES) =  20.20 SUBAREA RUNOFF(CFS) = 27.57
AREA-AVERAGE RUNOFF COEFFICIENT = 0.300
TOTAL AREA(ACRES) = 33.3 PEAK FLOW RATE(CFS) = 45.44

1270.00
0.1361

END OF SUBAREA CHANNEL FLOW HYDRAULICS:
DEPTH(FEET) = 0.35 FLOW VELOCITY(FEET/SEC.) = 8.73
LONGEST FLOWPATH FROM NODE  200.00 TO NODE =~ 220.00 =  2299.00 FEET.

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

33.3 TC(MIN.) = 16.64
45_44

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 1982-2012 Advanced Engineering Software (aes)

Ver. 19.0 Release Date: 06/01/2012 License ID 1261
Analysis prepared by:

RICK ENGINEERING COMPANY
5620 Friars Rd
San Diego CA 92110
619-291-0707 Fax 619-291-4165

DESCRIPTION OF STUDY
* BROOK FOREST
* BASIN 300; 100-YR, 6-HR POST-PROJECT

* W:\17131-BROOKFOREST\WATERRESOURCES\HYDROLOGY\RATIONALMETHOD\BASIN_300 *

FILE NAME: BF300POO.RAT
TIME/DATE OF STUDY: 10:39 02/11/2015

USER SPECIFIED HYDROLOGY AND HYDRAULIC MODEL INFORMATION:

2003 SAN DIEGO MANUAL CRITERIA

USER SPECIFIED STORM EVENT(YEAR) = 100.00
6-HOUR DURATION PRECIPITATION (INCHES) = 3.750
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 D (D D)
1 30.0 20.0  0.018/0.018/0.020 0.67  2.00 0.0313 0.167 0.0150
2 18.0 13.0  0.020/0.020/0.020 0.50  1.50 0.0100 0.125 0.0160
3 15.0 10.0  0.020/0.020/0.020 0.50  1.50 0.0100 0.125 0.0160
4 13.5 8.5  0.020/0.020/0.020 0.50  1.50 0.0100 0.125 0.0160
5 10.0 5.0  0.020/0.020/0.020 0.50  1.50 0.0100 0.125 0.0160

GLOBAL STREET FLOW-DEPTH CONSTRAINTS:
1. Relative Flow-Depth = -0.10 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.*

AEEEKXAEEAIAEA AKX KA AEAXAEAAXA A AKX AKX EAAXA A AKX AL A AXAAXAXA AKX AXAAAXAAAXAXAXAAXAAAXAALAXAAAAXAXAAXAAAXAAXAXX

FLOW PROCESS FROM NODE 300.00 TO NODE 301.00 1S CODE =

21

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

*USER SPECIFIED(SUBAREA):

USER-SPECIFIED RUNOFF COEFFICIENT = .3000
S.C.S. CURVE NUMBER (AMC 11) = O

INITIAL SUBAREA FLOW-LENGTH(FEET) = 100.00
UPSTREAM ELEVATION(FEET) = 1366.00



DOWNSTREAM ELEVATION(FEET) = 1348.00

ELEVATION DIFFERENCE(FEET) = 18.00

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) = 8.193

SUBAREA RUNOFF(CFS) = 0.25

TOTAL AREA(ACRES) = 0.10 TOTAL RUNOFF(CFS) = 0.25

FLOW PROCESS FROM NODE 301.00 TO NODE 305.00 1S CODE = 51

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

ELEVATION DATA: UPSTREAM(FEET) = 1348.00 DOWNSTREAM(FEET) =  1270.00
CHANNEL LENGTH THRU SUBAREA(FEET) = 975.00 CHANNEL SLOPE = 0.0800
CHANNEL BASE(FEET) = 20.00 "Z" FACTOR = 6.000
MANNING®S FACTOR = 0.030  MAXIMUM DEPTH(FEET) = 5.00
100 YEAR RAINFALL INTENSITY(INCH/HOUR) = 5.676
*USER SPECIFIED(SUBAREA):
USER-SPECIFIED RUNOFF COEFFICIENT = .3000
S.C.S. CURVE NUMBER (AMC I1) = 0
TRAVEL TIME COMPUTED USING ESTIMATED FLOW(CFS) = 7.18
TRAVEL TIME THRU SUBAREA BASED ON VELOCITY(FEET/SEC.) = 3.17
AVERAGE FLOW DEPTH(FEET) = 0.11 TRAVEL TIME(MIN.) = 5.12
Tc(MIN.) = 11.81
SUBAREA AREA(ACRES) = 7.90 SUBAREA RUNOFF(CFS) = 13.45
AREA-AVERAGE RUNOFF COEFFICIENT = 0.300
TOTAL AREA(ACRES) = 8.0 PEAK FLOW RATE(CFS) = 13.62
END OF SUBAREA CHANNEL FLOW HYDRAULICS:
DEPTH(FEET) = 0.16 FLOW VELOCITY(FEET/SEC.) = 3.98
LONGEST FLOWPATH FROM NODE ~ 300.00 TO NODE = 305.00 = 1075.00 FEET.
END OF STUDY SUMMARY:
TOTAL AREA(ACRES) = 8.0 TC(MIN.) = 11.81
PEAK FLOW RATE(CFS) = 13.62

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 1982-2012 Advanced Engineering Software (aes)

Ver. 19.0 Release Date: 06/01/2012 License ID 1261
Analysis prepared by:

RICK ENGINEERING COMPANY
5620 Friars Rd
San Diego CA 92110
619-291-0707 Fax 619-291-4165

DESCRIPTION OF STUDY
* BROOK FOREST
* BASIN 400; 100-YR, 6-HR POST-PROJECT CONDITION

* W:\17131-BROOKFOREST\WATERRESOURCES\HYDROLOGY\RATIONALMETHOD\BASIN_400 *

FILE NAME: BF400POO.RAT
TIME/DATE OF STUDY: 09:08 02/04/2015

USER SPECIFIED HYDROLOGY AND HYDRAULIC MODEL INFORMATION:

2003 SAN DIEGO MANUAL CRITERIA

USER SPECIFIED STORM EVENT(YEAR) = 100.00
6-HOUR DURATION PRECIPITATION (INCHES) = 3.750
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 D (D D)
1 30.0 20.0  0.018/0.018/0.020 0.67  2.00 0.0313 0.167 0.0150
2 18.0 13.0  0.020/0.020/0.020 0.50  1.50 0.0100 0.125 0.0160
3 15.0 10.0  0.020/0.020/0.020 0.50  1.50 0.0100 0.125 0.0160
4 13.5 8.5  0.020/0.020/0.020 0.50  1.50 0.0100 0.125 0.0160
5 10.0 5.0  0.020/0.020/0.020 0.50  1.50 0.0100 0.125 0.0160

GLOBAL STREET FLOW-DEPTH CONSTRAINTS:
1. Relative Flow-Depth = -0.10 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.*
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FLOW PROCESS FROM NODE 400.00 TO NODE 401.00 IS CODE =

21

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

*USER SPECIFIED(SUBAREA):

USER-SPECIFIED RUNOFF COEFFICIENT = .3000
S.C.S. CURVE NUMBER (AMC 11) = O

INITIAL SUBAREA FLOW-LENGTH(FEET) = 100.00
UPSTREAM ELEVATION(FEET) = 1630.00



DOWNSTREAM ELEVATION(FEET) = 1612.00

ELEVATION DIFFERENCE(FEET) = 18.00

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) = 8.193

SUBAREA RUNOFF(CFS) = 0.25

TOTAL AREA(ACRES) = 0.10 TOTAL RUNOFF(CFS) = 0.25

FLOW PROCESS FROM NODE 401.00 TO NODE 405.00 IS CODE = 51

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

ELEVATION DATA: UPSTREAM(FEET) = 1612.00 DOWNSTREAM(FEET)
CHANNEL LENGTH THRU SUBAREA(FEET) = 260.00 CHANNEL SLOPE
CHANNEL BASE(FEET) = 12.00 "Z" FACTOR = 2.000
MANNING®S FACTOR = 0.030  MAXIMUM DEPTH(FEET) = 5.00

100 YEAR RAINFALL INTENSITY(INCH/HOUR) = 6.592
*USER SPECIFIED(SUBAREA):

USER-SPECIFIED RUNOFF COEFFICIENT = .3000
S.C.S. CURVE NUMBER (AMC I1) = 0
TRAVEL TIME COMPUTED USING ESTIMATED FLOW(CFS) = 0.54
TRAVEL TIME THRU SUBAREA BASED ON VELOCITY(FEET/SEC.) 1.62
AVERAGE FLOW DEPTH(FEET) = 0.03  TRAVEL TIME(MIN.) 2.68
Tc(MIN.) =  9.36
SUBAREA AREA(ACRES) = 0.30 SUBAREA RUNOFF(CFS) =  0.59
AREA-AVERAGE RUNOFF COEFFICIENT = 0.300
TOTAL AREA(ACRES) = 0.4 PEAK FLOW RATE(CFS)

1584.00
0.1077

0.79

END OF SUBAREA CHANNEL FLOW HYDRAULICS:
DEPTH(FEET) = 0.04 FLOW VELOCITY(FEET/SEC.) = 1.86
LONGEST FLOWPATH FROM NODE  400.00 TO NODE = 405.00 = 360.00 FEET.

R

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

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

ELEVATION DATA: UPSTREAM(FEET) = 1584.00 DOWNSTREAM(FEET)
CHANNEL LENGTH THRU SUBAREA(FEET) = 341.00 CHANNEL SLOPE
CHANNEL BASE(FEET) = 60.00 ™Z" FACTOR = 25.000
MANNING®S FACTOR = 0.030  MAXIMUM DEPTH(FEET) = 5.00

100 YEAR RAINFALL INTENSITY(INCH/HOUR) = 5.207
*USER SPECIFIED(SUBAREA):

USER-SPECIFIED RUNOFF COEFFICIENT = .3000
S.C.S. CURVE NUMBER (AMC I1) = O
TRAVEL TIME COMPUTED USING ESTIMATED FLOW(CFS) = 0.87
TRAVEL TIME THRU SUBAREA BASED ON VELOCITY(FEET/SEC.) 1.38
AVERAGE FLOW DEPTH(FEET) = 0.01  TRAVEL TIME(MIN.) 4.13
Tc(MIN.) = 13.50
SUBAREA AREA(ACRES) = 0.10 SUBAREA RUNOFF(CFS) =  0.16
AREA-AVERAGE RUNOFF COEFFICIENT = 0.300
TOTAL AREA(ACRES) = 0.5 PEAK FLOW RATE(CFS)

1454._.00
0.3812

0.79

END OF SUBAREA CHANNEL FLOW HYDRAULICS:
DEPTH(FEET) = 0.01 FLOW VELOCITY(FEET/SEC.) = 1.25
LONGEST FLOWPATH FROM NODE 400.00 TO NODE 410.00 = 701.00 FEET.

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



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

1450.00
0.0325

ELEVATION DATA: UPSTREAM(FEET) = 1454.00 DOWNSTREAM(FEET)
CHANNEL LENGTH THRU SUBAREA(FEET) = 123.00 CHANNEL SLOPE
CHANNEL BASE(FEET) =  6.30 "Z" FACTOR = 3.000
MANNING"S FACTOR = 0.030  MAXIMUM DEPTH(FEET) = 5.00

100 YEAR RAINFALL INTENSITY(INCH/HOUR) = 4.979
*USER SPECIFIED(SUBAREA):

USER-SPECIFIED RUNOFF COEFFICIENT = .3000
S.C.S. CURVE NUMBER (AMC I1) = O
TRAVEL TIME COMPUTED USING ESTIMATED FLOW(CFS) = 1.76
TRAVEL TIME THRU SUBAREA BASED ON VELOCITY(FEET/SEC.) 2.11
AVERAGE FLOW DEPTH(FEET) = 0.12 TRAVEL TIME(MIN.) 0.97
Tc(MIN.) = 14.47
SUBAREA AREA(ACRES) = 1.30 SUBAREA RUNOFF(CFS) = 1.94
AREA-AVERAGE RUNOFF COEFFICIENT = 0.300
TOTAL AREA(ACRES) = 1.8 PEAK FLOW RATE(CFS)

2.69

END OF SUBAREA CHANNEL FLOW HYDRAULICS:
DEPTH(FEET) = 0.16 FLOW VELOCITY(FEET/SEC.) = 2.52
LONGEST FLOWPATH FROM NODE 400.00 TO NODE 415.00 = 824 .00 FEET.

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) = 1450.00 DOWNSTREAM(FEET)
CHANNEL LENGTH THRU SUBAREA(FEET) = 332.00 CHANNEL SLOPE
CHANNEL BASE(FEET) = 42.00 ™Z" FACTOR = 10.000
MANNING®S FACTOR = 0.030  MAXIMUM DEPTH(FEET) = 5.00

100 YEAR RAINFALL INTENSITY(INCH/HOUR) = 4.555
*USER SPECIFIED(SUBAREA):

USER-SPECIFIED RUNOFF COEFFICIENT = .3000
S.C.S. CURVE NUMBER (AMC I1) = 0
TRAVEL TIME COMPUTED USING ESTIMATED FLOW(CFS) = 6.19
TRAVEL TIME THRU SUBAREA BASED ON VELOCITY(FEET/SEC.) 2.58
AVERAGE FLOW DEPTH(FEET) = 0.06  TRAVEL TIME(MIN.) 2.14
Tc(MIN.) = 16.61
SUBAREA AREA(ACRES) = 5.10 SUBAREA RUNOFF(CFS) =  6.97
AREA-AVERAGE RUNOFF COEFFICIENT = 0.300
TOTAL AREA(ACRES) = 6.9 PEAK FLOW RATE(CFS) = 9.43

1400.00
0.1506

END OF SUBAREA CHANNEL FLOW HYDRAULICS:
DEPTH(FEET) = 0.07 FLOW VELOCITY(FEET/SEC.) = 3.09
LONGEST FLOWPATH FROM NODE  400.00 TO NODE = 420.00 = 1156.00 FEET.
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FLOW PROCESS FROM NODE 420.00 TO NODE 425.00 IS CODE = 51

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

ELEVATION DATA: UPSTREAM(FEET) = 1400.00 DOWNSTREAM(FEET) = 1336.00
CHANNEL LENGTH THRU SUBAREA(FEET) = 354.00 CHANNEL SLOPE = 0.1808
CHANNEL BASE(FEET) = 20.00 "Z" FACTOR = 6.000

MANNING®"S FACTOR = 0.030 MAXIMUM DEPTH(FEET) = 5.00

100 YEAR RAINFALL INTENSITY(INCH/HOUR) = 4.346
*USER SPECIFIED(SUBAREA):

USER-SPECIFIED RUNOFF COEFFICIENT = .3000
S.C.S. CURVE NUMBER (AMC 11) = O



TRAVEL TIME COMPUTED USING ESTIMATED FLOW(CFS) = 10.67

TRAVEL TIME THRU SUBAREA BASED ON VELOCITY(FEET/SEC.) = 4.71

AVERAGE FLOW DEPTH(FEET) = 0.11 TRAVEL TIME(MIN.) = 1.25

Tc(MIN.) = 17.86

SUBAREA AREA(ACRES) = 1.90 SUBAREA RUNOFF(CFS) =  2.48
AREA-AVERAGE RUNOFF COEFFICIENT = 0.300

TOTAL AREA(ACRES) = 8.8 PEAK FLOW RATE(CFS) = 11.47

END OF SUBAREA CHANNEL FLOW HYDRAULICS:
DEPTH(FEET) = 0.11 FLOW VELOCITY(FEET/SEC.) = 4.98
LONGEST FLOWPATH FROM NODE 400.00 TO NODE 425.00 = 1510.00 FEET.

FLOW PROCESS FROM NODE 425.00 TO NODE 425.00 IS CODE = 1

>>>>>DESIGNATE INDEPENDENT STREAM FOR CONFLUENCE<<<<<

TOTAL NUMBER OF STREAMS = 2
CONFLUENCE VALUES USED FOR INDEPENDENT STREAM 1 ARE:

TIME OF CONCENTRATION(MIN.) = 17.86
RAINFALL INTENSITY(INCH/HR) = 4.35

TOTAL STREAM AREA(ACRES) = 8.80

PEAK FLOW RATE(CFS) AT CONFLUENCE = 11.47

FLOW PROCESS FROM NODE 421.00 TO NODE 422.00 IS CODE = 21

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

*USER SPECIFIED(SUBAREA):

USER-SPECIFIED RUNOFF COEFFICIENT = .3000

S.C.S. CURVE NUMBER (AMC I1) = 0

INITIAL SUBAREA FLOW-LENGTH(FEET) = 56.00
UPSTREAM ELEVATION(FEET) = 1416.50

DOWNSTREAM ELEVATION(FEET) 1416.00

ELEVATION DIFFERENCE(FEET) 0.50

SUBAREA OVERLAND TIME OF FLOW(MIN.) = 11.191
100 YEAR RAINFALL INTENSITY(INCH/HOUR) = 5.876

SUBAREA RUNOFF(CFS) = 0.18

TOTAL AREA(ACRES) = 0.10 TOTAL RUNOFF(CFS) = 0.18

FLOW PROCESS FROM NODE 422.00 TO NODE 425.00 IS CODE = 51

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

ELEVATION DATA: UPSTREAM(FEET) = 1416.00 DOWNSTREAM(FEET)
CHANNEL LENGTH THRU SUBAREA(FEET) = 665.00 CHANNEL SLOPE
CHANNEL BASE(FEET) =  2.00 "Z" FACTOR = 2.000
MANNING"S FACTOR = 0.030  MAXIMUM DEPTH(FEET) = 5.00

100 YEAR RAINFALL INTENSITY(INCH/HOUR) = 5.149
*USER SPECIFIED(SUBAREA):

USER-SPECIFIED RUNOFF COEFFICIENT = .3000
S.C.S. CURVE NUMBER (AMC I1) = O
TRAVEL TIME COMPUTED USING ESTIMATED FLOW(CFS) = 1.41
TRAVEL TIME THRU SUBAREA BASED ON VELOCITY(FEET/SEC.) 4.36
AVERAGE FLOW DEPTH(FEET) = 0.14 TRAVEL TIME(MIN.) 2.54
Tc(MIN.) = 13.73
SUBAREA AREA(ACRES) = 1.60 SUBAREA RUNOFF(CFS) =  2.47
AREA-AVERAGE RUNOFF COEFFICIENT = 0.300
TOTAL AREA(ACRES) = 1.7 PEAK FLOW RATE(CFS) = 2.63

1336.00
0.1203



END OF SUBAREA CHANNEL FLOW HYDRAULICS:

DEPTH(FEET) = 0.21 FLOW VELOCITY(FEET/SEC.) = 5.20

LONGEST FLOWPATH FROM NODE  421.00 TO NODE = 425.00 = 721.00 FEET.
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FLOW PROCESS FROM NODE  425.00 TO NODE  425.00 IS CODE = 1

>>>>>DESIGNATE INDEPENDENT STREAM FOR CONFLUENCE<<<<<
>>>>>AND COMPUTE VARIOUS CONFLUENCED STREAM VALUES<<<<<

TOTAL NUMBER OF STREAMS = 2
CONFLUENCE VALUES USED FOR INDEPENDENT STREAM 2 ARE:

TIME OF CONCENTRATION(MIN.) = 13.73

RAINFALL INTENSITY(INCH/HR) = 5.15

TOTAL STREAM AREA(ACRES) = 1.70

PEAK FLOW RATE(CFS) AT CONFLUENCE = 2.63

** CONFLUENCE DATA **

STREAM RUNOFF Tc INTENSITY AREA

NUMBER (CFS) (MIN.)  (INCH/HOUR) (ACRE)
1 11.47  17.86 4.346 8.80
2 2.63  13.73 5.149 1.70

RAINFALL INTENSITY AND TIME OF CONCENTRATION RATIO
CONFLUENCE FORMULA USED FOR 2 STREAMS.

** PEAK FLOW RATE TABLE **

STREAM RUNOFF Tc INTENSITY
NUMBER (CFS) (MIN.)  (INCH/HOUR)
1 11.45 13.73 5.149
2 13.69 17.86 4.346
COMPUTED CONFLUENCE ESTIMATES ARE AS FOLLOWS:
PEAK FLOW RATE(CFS) = 13.69 Tc(MIN.) = 17.86
TOTAL AREA(ACRES) = 10.5
LONGEST FLOWPATH FROM NODE  400.00 TO NODE  425.00 = 1510.00 FEET.

FLOW PROCESS FROM NODE 425.00 TO NODE 430.00 IS CODE = 51

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

ELEVATION DATA: UPSTREAM(FEET) = 1336.00 DOWNSTREAM(FEET)
CHANNEL LENGTH THRU SUBAREA(FEET) = 385.00 CHANNEL SLOPE
CHANNEL BASE(FEET) = 32.00 "Z" FACTOR = 5.000
MANNING™S FACTOR = 0.030  MAXIMUM DEPTH(FEET) = 5.00

100 YEAR RAINFALL INTENSITY(INCH/HOUR) = 4.092
*USER SPECIFIED(SUBAREA):

USER-SPECIFIED RUNOFF COEFFICIENT = .3000
S.C.S. CURVE NUMBER (AMC I1) = 0
TRAVEL TIME COMPUTED USING ESTIMATED FLOW(CFS) = 18.91
TRAVEL TIME THRU SUBAREA BASED ON VELOCITY(FEET/SEC.)
AVERAGE FLOW DEPTH(FEET) = 0.16  TRAVEL TIME(MIN.) 1.75
Tc(MIN.) = 19.61
SUBAREA AREA(ACRES) = 8.50 SUBAREA RUNOFF(CFS) = 10.43
AREA-AVERAGE RUNOFF COEFFICIENT = 0.300
TOTAL AREA(ACRES) = 19.0 PEAK FLOW RATE(CFS) = 23.32

1310.00
0.0675

END OF SUBAREA CHANNEL FLOW HYDRAULICS:
DEPTH(FEET) = 0.18 FLOW VELOCITY(FEET/SEC.) = 3.98
LONGEST FLOWPATH FROM NODE 400.00 TO NODE 430.00 = 1895.00 FEET.




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

19.0 TC(MIN.) = 19.61
23.32

END OF RATIONAL METHOD ANALYSIS



Appendix C:

Onsite Drainage Workmaps (Pre- and Post-Project Condition)
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Pre-Project Drainage Workmap
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Post-Project Drainage Workmap
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