
















































































APPENDIX A

Vicinity Map and Conceptual Project Layout
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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

* JN-18150 SDSU WEST *
* BASIN 100 ONSITE EXISTING CONDITION *
* 100-YR 6-HR *

AEAAAAAAAAAAAA A AR A A AA A AR A A AR A AAA A AAAAAAAAAAAAALAAAAAAAAAAXAAAAAAAAAAAAA AKX AX

FILE NAME: SDSW1EOO.RAT
TIME/DATE OF STUDY: 16:32 01/21/2019

USER SPECIFIED HYDROLOGY AND HYDRAULIC MODEL INFORMATION:
USER SPECIFIED STORM EVENT(YEAR) = 100.00
SPECIFIED MINIMUM PIPE SIZE(INCH) = 18.00
SPECIFIED PERCENT OF GRADIENTS(DECIMAL) TO USE FOR FRICTION SLOPE = 0.95
RAINFALL-INTENSITY ADJUSTMENT FACTOR = 1.000
*USER SPECIFIED:
NUMBER OF [TIME, INTENSITY] DATA PAIRS = 9
400

1) 5.000; 4.

2) 10.000; 3.450
3) 15.000; 2.900
4) 20.000; 2.500
5) 25.000; 2.200
6) 30.000; 2.000
7) 40.000; 1.700
8) 50.000; 1.500
9) 60.000; 1.300

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

NOTE: ONLY PEAK CONFLUENCE VALUES CONSIDERED

*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 7/ SIDE/ WAY  (FT)  (ET) (FT) (FD  (n)
1 30.0 20.0  0.018/0.018/0.020 0.67  2.00 0.0313 0.167 0.0150
> 42.5 37.5  0.020/0.020/0.020 0.50  1.50 0.0313 0.125 0.0150

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)
*SI1ZE PIPE WITH A FLOW CAPACITY GREATER THAN
OR EQUAL TO THE UPSTREAM TRIBUTARY PIPE.*

R o o o R e R e R R R R R R AR R R R AR R R R S R R R R e S SR R R R R AR AR R S R S SR AR R AR R R R e S e S e

FLOW PROCESS FROM NODE 201.00 TO NODE 202.00 1S CODE = 21

>>>>>RATIONAL METHOD INITIAL SUBAREA ANALYSIS<<<<<
Page 1
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*USER SPECIFIED(SUBAREA):
USER-SPECIFIED RUNOFF COEFFICIENT = .9500
S.C.S. CURVE NUMBER (AMC I1) = 0
INITIAL SUBAREA FLOW-LENGTH(FEET) = 100.00
UPSTREAM ELEVATION(FEET) = 112.00
DOWNSTREAM ELEVATION(FEET) 100.00
ELEVATION DIFFERENCE(FEET) 12.00
URBAN SUBAREA OVERLAND TIME OF FLOW(MIN.) = 1.179
*CAUTION: SUBAREA SLOPE EXCEEDS COUNTY NOMOGRAPH
DEFINITION. EXTRAPOLATION OF NOMOGRAPH USED.
TIME OF CONCENTRATION ASSUMED AS 6-MIN.
100 YEAR RAINFALL INTENSITY(INCH/HOUR) = 4.210
SUBAREA RUNOFF(CFS) = 0.40
TOTAL AREA(ACRES) = 0.10 TOTAL RUNOFF(CFS) = 0.40

AE A A AA A A AA A AA A A AR A A A A A AR A A AA A AR A AAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAA AR AR AKK

FLOW PROCESS FROM NODE 202.00 TO NODE 205.00 1S CODE = 62

>>>>>COMPUTE STREET FLOW TRAVEL TIME THRU SUBAREA<<<<<
>>>>>(STREET TABLE SECTION # 2 USED)<<<<<

UPSTREAM ELEVATION(FEET) = 100.00 DOWNSTREAM ELEVATION(FEET)
STREET LENGTH(FEET) = 536.00 CURB HEIGHT(INCHES) = 6.0
STREET HALFWIDTH(FEET) = 42.50

I
(o))
a1
o
o

DISTANCE FROM CROWN TO CROSSFALL GRADEBREAK(FEET) = 37.50
INSIDE STREET CROSSFALL(DECIMAL) = 0.020
OUTSIDE STREET CROSSFALL(DECIMAL) = 0.020

SPECIFIED NUMBER OF HALFSTREETS CARRYING RUNOFF = 1

STREET PARKWAY CROSSFALL(DECIMAL) = 0.020

Manning®"s FRICTION FACTOR for Streetflow Section(curb-to-curb) = 0.0150
Manning®s FRICTION FACTOR for Back-of-Walk Flow Section = 0.0150

**TRAVEL TIME COMPUTED USING ESTIMATED FLOW(CFS) = 1.67
STREETFLOW MODEL RESULTS USING ESTIMATED FLOW:
STREET FLOW DEPTH(FEET) = 0.23
HALFSTREET FLOOD WIDTH(FEET) = 5.18
AVERAGE FLOW VELOCITY(FEET/SEC.) = 4.32
PRODUCT OF DEPTH&VELOCITY(FT*FT/SEC.) = 0.99
STREET FLOW TRAVEL TIME(MIN.) = 2.07 Tc(MIN.) = 8.07
100 YEAR RAINFALL INTENSITY(INCH/HOUR) = 3.817
*USER SPECIFIED(SUBAREA):
USER-SPECIFIED RUNOFF COEFFICIENT = _9500
S.C.S. CURVE NUMBER (AMC I1) = 0
SUBAREA AREA(ACRES) = 0.70 SUBAREA RUNOFF(CFS) = 2.54
TOTAL AREA(ACRES) = 0.80 PEAK FLOW RATE(CFS) = 2.94

END OF SUBAREA STREET FLOW HYDRAULICS:

DEPTH(FEET) = 0.27 HALFSTREET FLOOD WIDTH(FEET) = 7.01

FLOW VELOCITY(FEET/SEC.) = 4.82 DEPTH*VELOCITY(FT*FT/SEC.) = 1.28
LONGEST FLOWPATH FROM NODE 201.00 TO NODE 205.00 = 636.00 FEET.

AEEAAA A A AAAAAA A AR A A A A A AR A A AA A AR A AAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAA A AAKX

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) = 65.00 DOWNSTREAM(FEET)
CHANNEL LENGTH THRU SUBAREA(FEET) = 238.00 CHANNEL SLOPE
CHANNEL BASE(FEET) = 10.00 "Z" FACTOR = 50.000

Page 2
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MANNING®S FACTOR = 0.015  MAXIMUM DEPTH(FEET) = 15.00
100 YEAR RAINFALL INTENSITY(INCH/HOUR) = 3.490

*USER SPECIFIED(SUBAREA):

USER-SPECIFIED RUNOFF COEFFICIENT = .9000

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

TRAVEL TIME COMPUTED USING ESTIMATED FLOW(CFS) =

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

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

Tc(MIN.) = 9.79

SUBAREA” AREA(ACRES) = 3.70 SUBAREA RUNOFF(CFS) = 11.62

TOTAL AREA(ACRES) = 4.50 PEAK FLOW RATE(CFS) = 14.56

77
2.30
1.72

I 11 o

END OF SUBAREA CHANNEL FLOW HYDRAULICS:
DEPTH(FEET) = 0.25 FLOW VELOCITY(FEET/SEC.) = 2.64
LONGEST FLOWPATH FROM NODE 201.00 TO NODE 210.00 = 874.00 FEET.

AE A A AA A A AA A AA A A AR A A A A A AR A A AA A AR A A AR A AAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAA A AAKX

FLOW PROCESS FROM NODE 210.00 TO NODE 215.00 1S CODE = 41

>>>>>COMPUTE PIPE-FLOW TRAVEL TIME THRU SUBAREA<<<<<
>>>>>USING USER-SPECIFIED PIPESIZE (EXISTING ELEMENT)<<<<<

ELEVATION DATA: UPSTREAM(FEET) =  56.20 DOWNSTREAM(FEET) =  53.68
FLOW LENGTH(FEET) = 282.80 ~ MANNING"S N = 0.013

ASSUME FULL-FLOWING PIPELINE

PIPE-FLOW VELOCITY(FEET/SEC.) = 8.24

PIPE FLOW VELOCITY = (TOTAL FLOW)/(PIPE CROSS SECTION AREA)

GIVEN PIPE DIAMETER(INCH) = 18.00 NUMBER OF PIPES = 1
PIPE-FLOW(CFS) = 14.56

PIPE TRAVEL TIME(MIN.) = 0.57  Tc(MIN.) = 10.36

LONGEST FLOWPATH FROM NODE 201.00 TO NODE 215.00 = 1156.80 FEET.

AE A A AA A A AA A AA A A AR A A A A A AR A A AA A AR A A AA A AAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAA A AAKK

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

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

ELEVATION DATA: UPSTREAM(FEET) = 63.00 DOWNSTREAM(FEET) = 60.00
CHANNEL LENGTH THRU SUBAREA(FEET) = 281.00 CHANNEL SLOPE = 0.0107
CHANNEL BASE(FEET) = 10.00 "Z" FACTOR = 50.000
MANNING"S FACTOR = 0.015  MAXIMUM DEPTH(FEET) = 15.00

100 YEAR RAINFALL INTENSITY(INCH/HOUR) = 3.252
*USER SPECIFIED(SUBAREA):

USER-SPECIFIED RUNOFF COEFFICIENT = .9500
S.C.S. CURVE NUMBER (AMC Il) = O
TRAVEL TIME COMPUTED USING ESTIMATED FLOW(CFS) = 22.75
TRAVEL TIME THRU SUBAREA BASED ON VELOCITY(FEET/SEC.) = 3.25
AVERAGE FLOW DEPTH(FEET) = 0.29 TRAVEL TIME(MIN.) = 1.44
Tc(MIN.) = 11.80
SUBAREA” AREA(ACRES) = 5.30 SUBAREA RUNOFF(CFS) =  16.37
TOTAL AREA(ACRES) = 9.80 PEAK FLOW RATE(CFS) = 30.93

END OF SUBAREA CHANNEL FLOW HYDRAULICS:
DEPTH(FEET) = 0.33 FLOW VELOCITY(FEET/SEC.) = 3.52
LONGEST FLOWPATH FROM NODE  201.00 TO NODE ~ 215.00 = 1437.80 FEET.

R o R e R e R R AR R R R R AR R R AR R R R R R R R AR R SR R e S R R R AR AR AR AR R R R R R AR R R S R R R R R SR R R R e R Rk

FLOW PROCESS FROM NODE 215.00 TO NODE 220.00 1S CODE = 41

>>>>>COMPUTE PIPE-FLOW TRAVEL TIME THRU SUBAREA<<<<<
>>>>>USING USER-SPECIFIED PIPESIZE (EXISTING ELEMENT)<<<<<
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SDSW1EOO.RES
ELEVATION DATA: UPSTREAM(FEET) = 53.68 DOWNSTREAM(FEET) = 51.66
FLOW LENGTH(FEET) = 282.80 MANNING*S N = 0.013
ASSUME FULL-FLOWING PIPELINE
PIPE-FLOW VELOCITY(FEET/SEC.) = 17.50
PIPE FLOW VELOCITY = (TOTAL FLOW)/(PIPE CROSS SECTION AREA)

GIVEN PIPE DIAMETER(INCH) = 18.00 NUMBER OF PIPES = 1
PIPE-FLOW(CFS) = 30.93
PIPE TRAVEL TIME(MIN.) = 0.27  Tc(MIN.) = 12.07

LONGEST FLOWPATH FROM NODE 201.00 TO NODE 220.00 = 1720.60 FEET.

AE A A AA A A AA A AA A A AR A A A A A AR A A AA A AR A A AR A AAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAKK

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) = 60.00 DOWNSTREAM(FEET) = 58.00
CHANNEL LENGTH THRU SUBAREA(FEET) = 281.00 CHANNEL SLOPE = 0.0071
CHANNEL BASE(FEET) = 10.00 "Z" FACTOR = 50.000
MANNING"S FACTOR = 0.015 MAXIMUM DEPTH(FEET) = 15.00

100 YEAR RAINFALL INTENSITY(INCH/HOUR) = 3.063
*USER SPECIFIED(SUBAREA):

USER-SPECIFIED RUNOFF COEFFICIENT = .9500
S.C.S. CURVE NUMBER (AMC Il) = O
TRAVEL TIME COMPUTED USING ESTIMATED FLOW(CFS) = 39.22
TRAVEL TIME THRU SUBAREA BASED ON VELOCITY(FEET/SEC.) = 3.25
AVERAGE FLOW DEPTH(FEET) = 0.40 TRAVEL TIME(MIN.) = 1.44
Tc(MIN.) = 13.51
SUBAREA” AREA(ACRES) = 5.70 SUBAREA RUNOFF(CFS) =  16.59
TOTAL AREA(ACRES) = 15.50 PEAK FLOW RATE(CFS) = 47.52

END OF SUBAREA CHANNEL FLOW HYDRAULICS:
DEPTH(FEET) = 0.44 FLOW VELOCITY(FEET/SEC.) =  3.40
LONGEST FLOWPATH FROM NODE ~ 201.00 TO NODE ~ 220.00 = 2001.60 FEET.

R o R e R R R R AR R R R R AR R R AR R R R R R AR R ARAE R R R e o R R R R R AR AR R S e e SR R R R AR R R R R R AR R R o

FLOW PROCESS FROM NODE 220.00 TO NODE 225.00 1S CODE = 41

>>>>>COMPUTE PIPE-FLOW TRAVEL TIME THRU SUBAREA<<<<<
>>>>>USING USER-SPECIFIED PIPESIZE (EXISTING ELEMENT)<<<<<

ELEVATION DATA: UPSTREAM(FEET) = 51.66 DOWNSTREAM(FEET) = 48.64
FLOW LENGTH(FEET) = 282.80 MANNING*S N = 0.013

ASSUME FULL-FLOWING PIPELINE

PIPE-FLOW VELOCITY(FEET/SEC.) = 15.13

PIPE FLOW VELOCITY = (TOTAL FLOW)/(PIPE CROSS SECTION AREA)

GIVEN PIPE DIAMETER(INCH) = 24.00 NUMBER OF PIPES = 1
PIPE-FLOW(CFS) = 47.52
PIPE TRAVEL TIME(MIN.) = 0.31  Tc(MIN.) = 13.83

LONGEST FLOWPATH FROM NODE 201.00 TO NODE 225.00 = 2284.40 FEET.

R o R e R AR R R R R AR R R R R R R R R R AR R R R R R R R R R R R R R AR S kS R R R AR R SR AR R R R R ARk e

FLOW PROCESS FROM NODE 220.00 TO NODE 225.00 1S CODE = 51

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

ELEVATION DATA: UPSTREAM(FEET) = 58.00 DOWNSTREAM(FEET) = 55.00
CHANNEL LENGTH THRU SUBAREA(FEET) = 284.00 CHANNEL SLOPE = 0.0106
CHANNEL BASE(FEET) = 10.00 "Z" FACTOR = 50.000

MANNING®S FACTOR = 0.015 MAXIMUM DEPTH(FEET) = 15.00
100 YEAR RAINFALL INTENSITY(INCH/HOUR) = 2.902
*USER SPECIFIED(SUBAREA):
Page 4
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USER-SPECIFIED RUNOFF COEFFICIENT = .9500

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

TRAVEL TIME COMPUTED USING ESTIMATED FLOW(CFS) = 56.07

TRAVEL TIME THRU SUBAREA BASED ON VELOCITY(FEET/SEC.) = 4.11
AVERAGE FLOW DEPTH(FEET) = 0.43 TRAVEL TIME(MIN.) = 1.15
Tc(MIN.) = 14.98

SUBAREA” AREA(ACRES) = 6.20 SUBAREA RUNOFF(CFS) = 17.10
TOTAL AREA(ACRES) = 21.70 PEAK FLOW RATE(CFS) = 64.62

END OF SUBAREA CHANNEL FLOW HYDRAULICS:
DEPTH(FEET) = 0.46 FLOW VELOCITY(FEET/SEC.) = 4.25
LONGEST FLOWPATH FROM NODE 201.00 TO NODE 225.00 = 2568.40 FEET.

R o R e R R R AR R R R R AR R R R SRR R R R R R R R R e S SR R R R AR AR R S R S e SR R R AR AR R SR AR R R R R R

FLOW PROCESS FROM NODE 225.00 TO NODE 230.00 1S CODE = 41

>>>>>COMPUTE PIPE-FLOW TRAVEL TIME THRU SUBAREA<<<<<
>>>>>USING USER-SPECIFIED PIPESIZE (EXISTING ELEMENT)<<<<<

ELEVATION DATA: UPSTREAM(FEET) = 48.64 DOWNSTREAM(FEET) = 46.82
FLOW LENGTH(FEET) = 230.75 MANNING*S N = 0.013

ASSUME FULL-FLOWING PIPELINE

PIPE-FLOW VELOCITY(FEET/SEC.) = 20.57

PIPE FLOW VELOCITY = (TOTAL FLOW)/(PIPE CROSS SECTION AREA)

GIVEN PIPE DIAMETER(INCH) = 24.00 NUMBER OF PIPES = 1
PIPE-FLOW(CFS) = 64.62
PIPE TRAVEL TIME(MIN.) = 0.19  Tc(MIN.) = 15.16

LONGEST FLOWPATH FROM NODE 201.00 TO NODE 230.00 = 2799.15 FEET.

R o o R e R e R R AR R R R R AR R R R SRR R R R R R R R R o S e R R R R AR AR (R AR R R R R AR R R R Rk R e S e o e

FLOW PROCESS FROM NODE 225.00 TO NODE 230.00 1S CODE = 51

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

ELEVATION DATA: UPSTREAM(FEET) = 55.00 DOWNSTREAM(FEET) = 53.00
CHANNEL LENGTH THRU SUBAREA(FEET) = 233.00 CHANNEL SLOPE = 0.0086
CHANNEL BASE(FEET) = 10.00 "Z" FACTOR = 50.000
MANNING*S FACTOR = 0.015  MAXIMUM DEPTH(FEET) = 15.00

100 YEAR RAINFALL INTENSITY(INCH/HOUR) = 2.811
*SER SPECIFIED(SUBAREA):

USER-SPECIFIED RUNOFF COEFFICIENT = .9500
S.C.S. CURVE NUMBER (AMC Il) = O
TRAVEL TIME COMPUTED USING ESTIMATED FLOW(CFS) = 73.69
TRAVEL TIME THRU SUBAREA BASED ON VELOCITY(FEET/SEC.) = 4.09
AVERAGE FLOW DEPTH(FEET) = 0.51 TRAVEL TIME(MIN.) = 0.95
Tc(MIN.) = 16.11
SUBAREA” AREA(ACRES) = 6.80 SUBAREA RUNOFF(CFS) = 18.16
TOTAL AREA(ACRES) = 28.50 PEAK FLOW RATE(CFS) = 82.77

END OF SUBAREA CHANNEL FLOW HYDRAULICS:
DEPTH(FEET) = 0.54 FLOW VELOCITY(FEET/SEC.) = 4.18
LONGEST FLOWPATH FROM NODE 201.00 TO NODE 230.00 = 3032.15 FEET.

AE A A AA A A AA A AA A A AR A A A A A AR A A AA A AR A AAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAKX

FLOW PROCESS FROM NODE 230.00 TO NODE 235.00 1S CODE = 41

>>>>>COMPUTE PIPE-FLOW TRAVEL TIME THRU SUBAREA<<<<<
>>>>>USING USER-SPECIFIED PIPESIZE (EXISTING ELEMENT)<<<<<

ELEVATION DATA: UPSTREAM(FEET) = 46.82 DOWNSTREAM(FEET) = 45_86
FLOW LENGTH(FEET) = 200.00 MANNING®*S N = 0.013
ASSUME FULL-FLOWING PIPELINE
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PIPE-FLOW VELOCITY(FEET/SEC.) = 16.86
PIPE FLOW VELOCITY = (TOTAL FLOW)/(PIPE CROSS SECTION AREA)

GIVEN PIPE DIAMETER(INCH) = 30.00 NUMBER OF PIPES = 1
PIPE-FLOW(CFS) = 82.77
PIPE TRAVEL TIME(MIN.) = 0.20  Tc(MIN.) = 16.31

LONGEST FLOWPATH FROM NODE 201.00 TO NODE 235.00 = 3232.15 FEET.

R o o R e R R R R R AR R R AR R R AR R R AR R R AR R AR R R R e R R R R AR AR R AR AR R R R AR R AR R R R R R e S e S e

FLOW PROCESS FROM NODE 230.00 TO NODE 235.00 1S CODE = 51

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

ELEVATION DATA: UPSTREAM(FEET) = 53.00 DOWNSTREAM(FEET) = 51.80
CHANNEL LENGTH THRU SUBAREA(FEET) = 200.00 CHANNEL SLOPE = 0.0060
CHANNEL BASE(FEET) = 10.00 "Z" FACTOR = 50.000
MANNING*S FACTOR = 0.015  MAXIMUM DEPTH(FEET) = 15.00

100 YEAR RAINFALL INTENSITY(INCH/HOUR) = 2.725
*SER SPECIFIED(SUBAREA):

USER-SPECIFIED RUNOFF COEFFICIENT = .9400
S.C.S. CURVE NUMBER (AMC Il) = O
TRAVEL TIME COMPUTED USING ESTIMATED FLOW(CFS) = 92.51
TRAVEL TIME THRU SUBAREA BASED ON VELOCITY(FEET/SEC.) = 3.79
AVERAGE FLOW DEPTH(FEET) = 0.61 TRAVEL TIME(MIN.) = 0.88
Tc(MIN.) = 17.19
SUBAREA” AREA(ACRES) = 7.60 SUBAREA RUNOFF(CFS) =  19.47
TOTAL AREA(ACRES) = 36.10 PEAK FLOW RATE(CFS) = 102.24

END OF SUBAREA CHANNEL FLOW HYDRAULICS:
DEPTH(FEET) = 0.63 FLOW VELOCITY(FEET/SEC.) = 3.91
LONGEST FLOWPATH FROM NODE 201.00 TO NODE 235.00 = 3432.15 FEET.

AE A A AA A A AAAAA A A AR A A A A A AR A A AA A AA A AAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAA AL AAKK

FLOW PROCESS FROM NODE 235.00 TO NODE 240.00 1S CODE = 41

>>>>>COMPUTE PIPE-FLOW TRAVEL TIME THRU SUBAREA<<<<<
>>>>>USING USER-SPECIFIED PIPESIZE (EXISTING ELEMENT)<<<<<

ELEVATION DATA: UPSTREAM(FEET) = 45.86 DOWNSTREAM(FEET) = 44 .90
FLOW LENGTH(FEET) = 200.00 MANNING*S N = 0.013

ASSUME FULL-FLOWING PIPELINE

PIPE-FLOW VELOCITY(FEET/SEC.) = 20.83

PIPE FLOW VELOCITY = (TOTAL FLOW)/(PIPE CROSS SECTION AREA)

GIVEN PIPE DIAMETER(INCH) = 30.00 NUMBER OF PIPES = 1
PIPE-FLOW(CFS) = 102.24
PIPE TRAVEL TIME(MIN.) = 0.16  Tc(MIN.) = 17.35

LONGEST FLOWPATH FROM NODE 201.00 TO NODE 240.00 = 3632.15 FEET.

AE A A AA A A AA A AA A A AR A A A A A AR A A AR A AR A AAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAA AL AAKX

FLOW PROCESS FROM NODE 235.00 TO NODE 240.00 1S CODE = 51

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

ELEVATION DATA: UPSTREAM(FEET) = 51.80 DOWNSTREAM(FEET) = 50.50
CHANNEL LENGTH THRU SUBAREA(FEET) = 200.00 CHANNEL SLOPE = 0.0065
CHANNEL BASE(FEET) = 10.00 "Z" FACTOR = 50.000

MANNING®"S FACTOR = 0.015 MAXIMUM DEPTH(FEET) = 15.00
100 YEAR RAINFALL INTENSITY(INCH/HOUR) = 2.646
*USER SPECIFIED(SUBAREA):
USER-SPECIFIED RUNOFF COEFFICIENT = .8800
S.C.S. CURVE NUMBER (AMC I1) = O
TRAVEL TIME COMPUTED USING ESTIMATED FLOW(CFS) = 110.39
Page 6
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TRAVEL TIME THRU SUBAREA BASED ON VELOCITY(FEET/SEC.) = 4.07

AVERAGE FLOW DEPTH(FEET) = 0.64 TRAVEL TIME(MIN.) = 0.82
Tc(MIN.) = 18.17

SUBAREA” AREA(ACRES) = 7.00 SUBAREA RUNOFF(CFS) =  16.30
TOTAL AREA(ACRES) = 43.10 PEAK FLOW RATE(CFS) = 118.54

END OF SUBAREA CHANNEL FLOW HYDRAULICS:
DEPTH(FEET) = 0.66 FLOW VELOCITY(FEET/SEC.) = 4.17
LONGEST FLOWPATH FROM NODE 201.00 TO NODE 240.00 = 3832.15 FEET.

AE A A AA A A AA A AA A A AR A A A A A AR A A AA A AR A A AR A AAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAA AT AR AKX

FLOW PROCESS FROM NODE 240.00 TO NODE 245.00 1S CODE = 41

>>>>>COMPUTE PIPE-FLOW TRAVEL TIME THRU SUBAREA<<<<<
>>>>>USING USER-SPECIFIED PIPESIZE (EXISTING ELEMENT)<<<<<

ELEVATION DATA: UPSTREAM(FEET) = 44 90 DOWNSTREAM(FEET) = 43.94
FLOW LENGTH(FEET) = 200.00 MANNING*S N = 0.013

ASSUME FULL-FLOWING PIPELINE

PIPE-FLOW VELOCITY(FEET/SEC.) = 24.15

PIPE FLOW VELOCITY = (TOTAL FLOW)/(PIPE CROSS SECTION AREA)

GIVEN PIPE DIAMETER(INCH) = 30.00 NUMBER OF PIPES = 1
PIPE-FLOW(CFS) = 118.54
PIPE TRAVEL TIME(MIN.) = 0.14  Tc(MIN.) = 18.31

LONGEST FLOWPATH FROM NODE 201.00 TO NODE 245.00 = 4032.15 FEET.

AE A A AA A A AAAAAA A AR A A AA A AR A A AR A AR A AAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAA AL AAKK

FLOW PROCESS FROM NODE 240.00 TO NODE 245.00 1S CODE = 51

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

ELEVATION DATA: UPSTREAM(FEET) = 50.50 DOWNSTREAM(FEET) = 49.50
CHANNEL LENGTH THRU SUBAREA(FEET) = 200.00 CHANNEL SLOPE = 0.0050
CHANNEL BASE(FEET) = 10.00 "Z" FACTOR = 50.000
MANNING"S FACTOR = 0.015  MAXIMUM DEPTH(FEET) = 15.00

100 YEAR RAINFALL INTENSITY(INCH/HOUR) = 2.566
*USER SPECIFIED(SUBAREA):

USER-SPECIFIED RUNOFF COEFFICIENT = .8700
S.C.S. CURVE NUMBER (AMC Il) = O
TRAVEL TIME COMPUTED USING ESTIMATED FLOW(CFS) = 125.46
TRAVEL TIME THRU SUBAREA BASED ON VELOCITY(FEET/SEC.) = 3.84
AVERAGE FLOW DEPTH(FEET) = 0.71 TRAVEL TIME(MIN.) = 0.87
Tc(MIN.) = 19.18
SUBAREA” AREA(ACRES) = 6.20 SUBAREA RUNOFF(CFS) = 13.84
TOTAL AREA(ACRES) = 49.30 PEAK FLOW RATE(CFS) = 132.38

END OF SUBAREA CHANNEL FLOW HYDRAULICS:
DEPTH(FEET) = 0.74 FLOW VELOCITY(FEET/SEC.) = 3.85
LONGEST FLOWPATH FROM NODE  201.00 TO NODE ~ 245.00 = 4232.15 FEET.

R o o R e R R R AR R AR R R AR R R AR R R R R AR AR R R R R AR AR R R R R AR AR AR R R R S e R R SRR R R R SR R e S e S e

FLOW PROCESS FROM NODE 245_.00 TO NODE 250.00 1S CODE = 41

>>>>>COMPUTE PIPE-FLOW TRAVEL TIME THRU SUBAREA<<<<<
>>>>>USING USER-SPECIFIED PIPESIZE (EXISTING ELEMENT)<<<<<

ELEVATION DATA: UPSTREAM(FEET) = 43.94 DOWNSTREAM(FEET) = 40.99
FLOW LENGTH(FEET) = 200.00 MANNING*S N = 0.013
ASSUME FULL-FLOWING PIPELINE
PIPE-FLOW VELOCITY(FEET/SEC.) = 18.73
PIPE FLOW VELOCITY = (TOTAL FLOW)/(PIPE CROSS SECTION AREA)
GIVEN PIPE DIAMETER(INCH) = 36.00 NUMBER OF PIPES = 1
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PIPE-FLOW(CFS) = 132.38
PIPE TRAVEL TIME(MIN.) = 0.18  Tc(MIN.) = 19.35
LONGEST FLOWPATH FROM NODE  201.00 TO NODE  250.00 = 4432.15 FEET.

AE A A AA A A AA A AA A A AR A A A A A AR A A AR A AR A A AAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAA AR AR AKX

FLOW PROCESS FROM NODE 245.00 TO NODE 250.00 1S CODE = 51

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

ELEVATION DATA: UPSTREAM(FEET) = 49.50 DOWNSTREAM(FEET) = 48.00
CHANNEL LENGTH THRU SUBAREA(FEET) = 205.00 CHANNEL SLOPE = 0.0073
CHANNEL BASE(FEET) = 10.00 "Z" FACTOR = 50.000
MANNING"S FACTOR = 0.015  MAXIMUM DEPTH(FEET) = 15.00

100 YEAR RAINFALL INTENSITY(INCH/HOUR) = 2.493
*USER SPECIFIED(SUBAREA):

USER-SPECIFIED RUNOFF COEFFICIENT = .9200
S.C.S. CURVE NUMBER (AMC Il) = O
TRAVEL TIME COMPUTED USING ESTIMATED FLOW(CFS) = 139.49
TRAVEL TIME THRU SUBAREA BASED ON VELOCITY(FEET/SEC.) = 4.53
AVERAGE FLOW DEPTH(FEET) = 0.69 TRAVEL TIME(MIN.) = 0.75
Tc(MIN.) = 20.11
SUBAREA” AREA(ACRES) = 6.20 SUBAREA RUNOFF(CFS) =  14.22
TOTAL AREA(ACRES) = 55.50 PEAK FLOW RATE(CFS) = 146.61

END OF SUBAREA CHANNEL FLOW HYDRAULICS:
DEPTH(FEET) = 0.71 FLOW VELOCITY(FEET/SEC.) = 4.58
LONGEST FLOWPATH FROM NODE  201.00 TO NODE ~ 250.00 = 4637.15 FEET.

R o o R e R e R R R AR R R AR R R AR R R AR R R R R AR R SR R o o o S R R R AR AR R R R R R R AR AR R Sk R R R R R R R ARAE R R e

FLOW PROCESS FROM NODE 250.00 TO NODE 255.00 1S CODE = 41

>>>>>COMPUTE PIPE-FLOW TRAVEL TIME THRU SUBAREA<<<<<
>>>>>USING USER-SPECIFIED PIPESIZE (EXISTING ELEMENT)<<<<<

ELEVATION DATA: UPSTREAM(FEET) = 40.99 DOWNSTREAM(FEET) = 40.39
FLOW LENGTH(FEET) = 200.00 MANNING*S N = 0.013

ASSUME FULL-FLOWING PIPELINE

PIPE-FLOW VELOCITY(FEET/SEC.) = 20.74

PIPE FLOW VELOCITY = (TOTAL FLOW)/(PIPE CROSS SECTION AREA)

GIVEN PIPE DIAMETER(INCH) = 36.00 NUMBER OF PIPES = 1
PIPE-FLOW(CFS) = 146.61
PIPE TRAVEL TIME(MIN.) = 0.16  Tc(MIN.) = 20.27

LONGEST FLOWPATH FROM NODE 201.00 TO NODE 255.00 = 4837.15 FEET.

R o R e R e R R AR R R R R AR R R R AR R R R S R R R R e S R SR R R AR AR R AR AR R SR S e kSR R R AR R R R R R R R ek

FLOW PROCESS FROM NODE 250.00 TO NODE 255.00 1S CODE = 51

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

ELEVATION DATA: UPSTREAM(FEET) = 48_.00 DOWNSTREAM(FEET) = 47.00
CHANNEL LENGTH THRU SUBAREA(FEET) = 192.00 CHANNEL SLOPE = 0.0052
CHANNEL BASE(FEET) = 10.00 "Z" FACTOR = 50.000

MANNING®S FACTOR = 0.015 MAXIMUM DEPTH(FEET) = 15.00
100 YEAR RAINFALL INTENSITY(INCH/HOUR) = 2.437

*USER SPECIFIED(SUBAREA):

USER-SPECIFIED RUNOFF COEFFICIENT = .9300

S.C.S. CURVE NUMBER (AMC I11) = O

TRAVEL TIME COMPUTED USING ESTIMATED FLOW(CFS) = 152.95
TRAVEL TIME THRU SUBAREA BASED ON VELOCITY(FEET/SEC.) = 4.06
AVERAGE FLOW DEPTH(FEET) = 0.77  TRAVEL TIME(MIN.) = 0.79

Tc(MIN.) = 21.06
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SUBAREA AREA(ACRES) = 5.60 SUBAREA RUNOFF(CFS) = 12.69
TOTAL AREA(ACRES) = 61.10 PEAK FLOW RATE(CFS) = 159.30

END OF SUBAREA CHANNEL FLOW HYDRAULICS:
DEPTH(FEET) = 0.78 FLOW VELOCITY(FEET/SEC.) = 4.14
LONGEST FLOWPATH FROM NODE 201.00 TO NODE 255.00 = 5029.15 FEET.

R o o R e R e R AR R R R R AR R R R AR R R R R R R R R o R AR R R R R AR AR R R S e S R AR R R R Rk R e S e S e

FLOW PROCESS FROM NODE 255.00 TO NODE 260.00 1S CODE = 41

>>>>>COMPUTE PIPE-FLOW TRAVEL TIME THRU SUBAREA<<<<<
>>>>>USING USER-SPECIFIED PIPESIZE (EXISTING ELEMENT)<<<<<

ELEVATION DATA: UPSTREAM(FEET) = 40.39 DOWNSTREAM(FEET) = 39.79
FLOW LENGTH(FEET) = 200.00 MANNING®*S N = 0.013

ASSUME FULL-FLOWING PIPELINE

PIPE-FLOW VELOCITY(FEET/SEC.) = 22.54

PIPE FLOW VELOCITY = (TOTAL FLOW)/(PIPE CROSS SECTION AREA)

GIVEN PIPE DIAMETER(INCH) = 36.00 NUMBER OF PIPES = 1
PIPE-FLOW(CFS) = 159.30
PIPE TRAVEL TIME(MIN.) = 0.15  Tc(MIN.) = 21.20

LONGEST FLOWPATH FROM NODE 201.00 TO NODE 260.00 = 5229.15 FEET.

B o o o o A R L R R L e ok o o R R AR R R b S b e S b e e b e e S e S R R ARk R Rk R R S R S e R R e

FLOW PROCESS FROM NODE 255.00 TO NODE 260.00 1S CODE = 51

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

ELEVATION DATA: UPSTREAM(FEET) = 47.00 DOWNSTREAM(FEET) = 46.40
CHANNEL LENGTH THRU SUBAREA(FEET) = 202.00 CHANNEL SLOPE = 0.0030
CHANNEL BASE(FEET) = 10.00 "Z" FACTOR = 50.000
MANNING*S FACTOR = 0.015  MAXIMUM DEPTH(FEET) = 25.00

100 YEAR RAINFALL INTENSITY(INCH/HOUR) = 2.370
*SER SPECIFIED(SUBAREA):

USER-SPECIFIED RUNOFF COEFFICIENT = .9300
S.C.S. CURVE NUMBER (AMC Il) = O
TRAVEL TIME COMPUTED USING ESTIMATED FLOW(CFS) = 194.79
TRAVEL TIME THRU SUBAREA BASED ON VELOCITY(FEET/SEC.) = 3.51
AVERAGE FLOW DEPTH(FEET) = 0.96 TRAVEL TIME(MIN.) = 0.96
Tc(MIN.) = 22.16
SUBAREA” AREA(ACRES) =  32.20 SUBAREA RUNOFF(CFS) =  70.98
TOTAL AREA(ACRES) = 93.30 PEAK FLOW RATE(CFS) = 230.27

END OF SUBAREA CHANNEL FLOW HYDRAULICS:
DEPTH(FEET) = 1.03 FLOW VELOCITY(FEET/SEC.) = 3.67
LONGEST FLOWPATH FROM NODE 201.00 TO NODE 260.00 = 5431.15 FEET.

AE A A AA A A AA A AA A A AR A A A A A AR A A AA A AR A AAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAA NI LA AKX

FLOW PROCESS FROM NODE 260.00 TO NODE 265.00 1S CODE = 41

>>>>>COMPUTE PIPE-FLOW TRAVEL TIME THRU SUBAREA<<<<<
>>>>>USING USER-SPECIFIED PIPESIZE (EXISTING ELEMENT)<<<<<

ELEVATION DATA: UPSTREAM(FEET) = 39.79 DOWNSTREAM(FEET) = 39.19
FLOW LENGTH(FEET) = 200.00 MANNING*S N = 0.013

ASSUME FULL-FLOWING PIPELINE

PIPE-FLOW VELOCITY(FEET/SEC.) = 32.58

PIPE FLOW VELOCITY = (TOTAL FLOW)/(PIPE CROSS SECTION AREA)

GIVEN PIPE DIAMETER(INCH) = 36.00 NUMBER OF PIPES = 1
PIPE-FLOW(CFS) = 230.27
PIPE TRAVEL TIME(MIN.) = 0.10  Tc(MIN.) = 22.27

LONGEST FLOWPATH FROM NODE 201.00 TO NODE 265.00 = 5631.15 FEET.
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FLOW PROCESS FROM NODE 265.00 TO NODE 270.00 1S CODE = 41

>>>>>COMPUTE PIPE-FLOW TRAVEL TIME THRU SUBAREA<<<<<
>>>>>USING USER-SPECIFIED PIPESIZE (EXISTING ELEMENT)<<<<<

ELEVATION DATA: UPSTREAM(FEET) = 39.19 DOWNSTREAM(FEET) = 38.58
FLOW LENGTH(FEET) = 172.00 MANNING*S N = 0.013

ASSUME FULL-FLOWING PIPELINE

PIPE-FLOW VELOCITY(FEET/SEC.) = 32.58

PIPE FLOW VELOCITY = (TOTAL FLOW)/(PIPE CROSS SECTION AREA)

GIVEN PIPE DIAMETER(INCH) = 36.00 NUMBER OF PIPES = 1
PIPE-FLOW(CFS) = 230.27
PIPE TRAVEL TIME(MIN.) = 0.09  Tc(MIN.) = 22.35

LONGEST FLOWPATH FROM NODE 201.00 TO NODE 270.00 = 5803.15 FEET.

R o o R e R e R R AR R R R R AR Rk R R R R AR R R R R R AR R R e SR R R R R R AR AR R e SR R R R R R R AR o e

FLOW PROCESS FROM NODE 270.00 TO NODE 200.00 1S CODE = 41

>>>>>COMPUTE PIPE-FLOW TRAVEL TIME THRU SUBAREA<<<<<
>>>>>USING USER-SPECIFIED PIPESIZE (EXISTING ELEMENT)<<<<<

ELEVATION DATA: UPSTREAM(FEET) = 38.58 DOWNSTREAM(FEET) = 38.50
FLOW LENGTH(FEET) = 41.75 MANNING*S N = 0.013

ASSUME FULL-FLOWING PIPELINE

PIPE-FLOW VELOCITY(FEET/SEC.) = 32.58

PIPE FLOW VELOCITY = (TOTAL FLOW)/(PIPE CROSS SECTION AREA)

GIVEN PIPE DIAMETER(INCH) = 36.00 NUMBER OF PIPES = 1
PIPE-FLOW(CFS) = 230.27
PIPE TRAVEL TIME(MIN.) = 0.02  Tc(MIN.) = 22.38

LONGEST FLOWPATH FROM NODE 201.00 TO NODE 200.00 = 5844.90 FEET.

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

93.30 TC(MIN.) = 22.38
230.27

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

* JN-18150 SDSU WEST *
* BASIN 200 ONSITE EXISTING CONDITION *
* 100-YR 6-HR *

AEAAAAAAAAAAAA A AR A A AA A AR A A AR A AAA A AAAAAAAAAAAAALAAAAAAAAAAXAAAAAAAAAAAAA AKX AX

FILE NAME: SDSW2EOO.RAT
TIME/DATE OF STUDY: 16:33 01/21/2019

USER SPECIFIED HYDROLOGY AND HYDRAULIC MODEL INFORMATION:
USER SPECIFIED STORM EVENT(YEAR) = 100.00
SPECIFIED MINIMUM PIPE SIZE(INCH) = 18.00
SPECIFIED PERCENT OF GRADIENTS(DECIMAL) TO USE FOR FRICTION SLOPE = 0.95
RAINFALL-INTENSITY ADJUSTMENT FACTOR = 1.000
*USER SPECIFIED:
NUMBER OF [TIME, INTENSITY] DATA PAIRS = 9
400

1) 5.000; 4.

2) 10.000; 3.450
3) 15.000; 2.900
4) 20.000; 2.500
5) 25.000; 2.200
6) 30.000; 2.000
7) 40.000; 1.700
8) 50.000; 1.500
9) 60.000; 1.300

SAN DIEGO HYDROLOGY MANUAL "C"-VALUES USED FOR RATIONAL METHOD
NOTE: ONLY PEAK CONFLUENCE VALUES CONSIDERED
*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 ™)

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)
*S1ZE PIPE WITH A FLOW CAPACITY GREATER THAN
OR EQUAL TO THE UPSTREAM TRIBUTARY PIPE.*

AE A A AA A A AA A AA A A AA A A A A A AR A A AR A AR A AAA A AAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAA AL AAKX

FLOW PROCESS FROM NODE 301.00 TO NODE 302.00 1S CODE = 21

>>>>>RATIONAL METHOD INITIAL SUBAREA ANALYSIS<<<<<
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*USER SPECIFIED(SUBAREA):
USER-SPECIFIED RUNOFF COEFFICIENT = .9500

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

INITIAL SUBAREA FLOW-LENGTH(FEET) = 100.00
UPSTREAM ELEVATION(FEET) = 86.00
DOWNSTREAM ELEVATION(FEET) = 76.00
ELEVATION DIFFERENCE(FEET) = 10.00

URBAN SUBAREA OVERLAND TIME OF FLOW(MIN.) = 1.253
*CAUTION: SUBAREA SLOPE EXCEEDS COUNTY NOMOGRAPH
DEFINITION. EXTRAPOLATION OF NOMOGRAPH USED.
TIME OF CONCENTRATION ASSUMED AS 6-MIN.
100 YEAR RAINFALL INTENSITY(INCH/HOUR) = 4.210
SUBAREA RUNOFF(CFS) = 0.40
TOTAL AREA(ACRES) = 0.10 TOTAL RUNOFF(CFS) = 0.40

R o R e R e R R R R R R R AR R R R R AR AR R R R R R R AR R R e R R R R R AR AR R S e e SR R R R AR R R R R R AR A R o e

FLOW PROCESS FROM NODE 302.00 TO NODE 305.00 1S CODE = 51

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

ELEVATION DATA: UPSTREAM(FEET) = 76.00 DOWNSTREAM(FEET)
CHANNEL LENGTH THRU SUBAREA(FEET) = 567.00 CHANNEL SLOPE
CHANNEL BASE(FEET) = 20.00 "Z" FACTOR =  4.000
MANNING*S FACTOR = 0.030  MAXIMUM DEPTH(FEET) = 5.00

100 YEAR RAINFALL INTENSITY(INCH/HOUR) = 3.714
*USER SPECIFIED(SUBAREA):

USER-SPECIFIED RUNOFF COEFFICIENT = .8400
S.C.S. CURVE NUMBER (AMC I) = O
TRAVEL TIME COMPUTED USING ESTIMATED FLOW(CFS) = 17.10
TRAVEL TIME THRU SUBAREA BASED ON VELOCITY(FEET/SEC.)
AVERAGE FLOW DEPTH(FEET) = 0.23  TRAVEL TIME(MIN.)
Tc(MIN.) = 8.61
SUBAREA” AREA(ACRES) =  10.60 SUBAREA RUNOFF(CFS) =  33.07
TOTAL AREA(ACRES) = 10.70 PEAK FLOW RATE(CFS) = 33.47

3.62
2.61

END OF SUBAREA CHANNEL FLOW HYDRAULICS:
DEPTH(FEET) = 0.34 FLOW VELOCITY(FEET/SEC.) = 4_63
LONGEST FLOWPATH FROM NODE 301.00 TO NODE 305.00 = 667.00 FEET.

AE A A AA A A AA A AA A A AR A A A A A AR A A AA A AR A A AAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAA AL AAKK

FLOW PROCESS FROM NODE 303.00 TO NODE 305.00 1S CODE = 81

100 YEAR RAINFALL INTENSITY(INCH/HOUR) = 3.714
*USER SPECIFIED(SUBAREA):

USER-SPECIFIED RUNOFF COEFFICIENT = .8700
S.C.S. CURVE NUMBER (AMC Il) = O
SUBAREA AREA(ACRES) =  0.50 SUBAREA RUNOFF(CFS) = 1.62
TOTAL AREA(ACRES) = 11.20 TOTAL RUNOFF(CFS) = 35.08
TC(MIN.) = 8.61
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FLOW PROCESS FROM NODE 305.00 TO NODE 310.00 1S CODE = 41

>>>>>COMPUTE PIPE-FLOW TRAVEL TIME THRU SUBAREA<<<<<
>>>>>USING USER-SPECIFIED PIPESIZE (EXISTING ELEMENT)<<<<<

ELEVATION DATA: UPSTREAM(FEET) = 43.75 DOWNSTREAM(FEET) = 41.08
FLOW LENGTH(FEET) = 663.56 MANNING*S N = 0.013
ASSUME FULL-FLOWING PIPELINE
PIPE-FLOW VELOCITY(FEET/SEC.) = 11.17
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PIPE FLOW VELOCITY = (TOTAL FLOW)/(PIPE CROSS SECTION AREA)

GIVEN PIPE DIAMETER(INCH) = 24.00 NUMBER OF PIPES = 1
PIPE-FLOW(CFS) = 35.08
PIPE TRAVEL TIME(MIN.) = 0.99  Tc(MIN.) = 9.60

LONGEST FLOWPATH FROM NODE 301.00 TO NODE 310.00 = 1330.56 FEET.

AE A A AA A A AA A AA A A AR A A A A A AR A A AA A AR A A AAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAA A AAKX

FLOW PROCESS FROM NODE 310.00 TO NODE 300.00 1S CODE = 41

>>>>>COMPUTE PIPE-FLOW TRAVEL TIME THRU SUBAREA<<<<<
>>>>>USING USER-SPECIFIED PIPESIZE (EXISTING ELEMENT)<<<<<

ELEVATION DATA: UPSTREAM(FEET) = 41.08 DOWNSTREAM(FEET) = 41.00
FLOW LENGTH(FEET) = 129.25 MANNING*S N = 0.013

ASSUME FULL-FLOWING PIPELINE

PIPE-FLOW VELOCITY(FEET/SEC.) = 11.17

PIPE FLOW VELOCITY = (TOTAL FLOW)/(PIPE CROSS SECTION AREA)

GIVEN PIPE DIAMETER(INCH) = 24.00 NUMBER OF PIPES = 1
PIPE-FLOW(CFS) = 35.08
PIPE TRAVEL TIME(MIN.) = 0.19  Tc(MIN.) = 9.79

LONGEST FLOWPATH FROM NODE 301.00 TO NODE 300.00 = 1459.81 FEET.

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

11.20 TC(MIN.) = 9.79
35.08

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

* JN-18150 SDSU WEST *
* BASIN 300 ONSITE EXISTING CONDITION *
* 100-YR 6-HR *

AEAAAAAAAAAAAA A AR A A AA A AR A A AR A AAA A AAAAAAAAAAAAALAAAAAAAAAAXAAAAAAAAAAAAA AKX AX

FILE NAME: SDSW3EOO.RAT
TIME/DATE OF STUDY: 18:39 01/21/2019

USER SPECIFIED HYDROLOGY AND HYDRAULIC MODEL INFORMATION:
USER SPECIFIED STORM EVENT(YEAR) = 100.00
SPECIFIED MINIMUM PIPE SIZE(INCH) = 18.00
SPECIFIED PERCENT OF GRADIENTS(DECIMAL) TO USE FOR FRICTION SLOPE = 0.90
RAINFALL-INTENSITY ADJUSTMENT FACTOR = 1.000
*USER SPECIFIED:
NUMBER OF [TIME, INTENSITY] DATA PAIRS = 9
400

1) 5.000; 4.

2) 10.000; 3.450
3) 15.000; 2.900
4) 20.000; 2.500
5) 25.000; 2.200
6) 30.000; 2.000
7) 40.000; 1.700
8) 50.000; 1.500
9) 60.000; 1.300

SAN DIEGO HYDROLOGY MANUAL "C"-VALUES USED FOR RATIONAL METHOD
NOTE: ONLY PEAK CONFLUENCE VALUES CONSIDERED
*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 ™)

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)
*S1ZE PIPE WITH A FLOW CAPACITY GREATER THAN
OR EQUAL TO THE UPSTREAM TRIBUTARY PIPE.*

AE A A AA A A AA A AA A A AA A A A A A AR A A AR A AR A AAA A AAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAA AL AAKX

FLOW PROCESS FROM NODE 301.00 TO NODE 302.00 1S CODE = 21

>>>>>RATIONAL METHOD INITIAL SUBAREA ANALYSIS<<<<<
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*USER SPECIFIED(SUBAREA):
USER-SPECIFIED RUNOFF COEFFICIENT = .9500

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

INITIAL SUBAREA FLOW-LENGTH(FEET) = 100.00
UPSTREAM ELEVATION(FEET) = 87.00
DOWNSTREAM ELEVATION(FEET) = 77.00
ELEVATION DIFFERENCE(FEET) = 10.00

URBAN SUBAREA OVERLAND TIME OF FLOW(MIN.) = 1.253
*CAUTION: SUBAREA SLOPE EXCEEDS COUNTY NOMOGRAPH
DEFINITION. EXTRAPOLATION OF NOMOGRAPH USED.
TIME OF CONCENTRATION ASSUMED AS 6-MIN.
100 YEAR RAINFALL INTENSITY(INCH/HOUR) = 4.210
SUBAREA RUNOFF(CFS) = 0.40
TOTAL AREA(ACRES) = 0.10 TOTAL RUNOFF(CFS) = 0.40
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FLOW PROCESS FROM NODE 302.00 TO NODE 305.00 1S CODE = 61

>>>>>COMPUTE STREET FLOW TRAVEL TIME THRU SUBAREA<<<<<
>>>>>(STANDARD CURB SECTION USED)<<<<<

UPSTREAM ELEVATION(FEET) = 77.00 DOWNSTREAM ELEVATION(FEET)
STREET LENGTH(FEET) = 152.00 CURB HEIGHT(INCHES) = 6.0
STREET HALFWIDTH(FEET) = 42.50

1
)}
a1
o
o

DISTANCE FROM CROWN TO CROSSFALL GRADEBREAK(FEET) = 37.50
INSIDE STREET CROSSFALL(DECIMAL) = 0.020
OUTSIDE STREET CROSSFALL(DECIMAL) = 0.020

SPECIFIED NUMBER OF HALFSTREETS CARRYING RUNOFF = 1

STREET PARKWAY CROSSFALL(DECIMAL) = 0.020

Manning®s FRICTION FACTOR for Streetflow Section(curb-to-curb) = 0.0150
Manning®s FRICTION FACTOR for Back-of-Walk Flow Section = 0.0200

**TRAVEL TIME COMPUTED USING ESTIMATED FLOW(CFS) = 0.79
STREETFLOW MODEL RESULTS USING ESTIMATED FLOW:
STREET FLOW DEPTH(FEET) = 0.17
HALFSTREET FLOOD WIDTH(FEET) =  2.29
AVERAGE FLOW VELOCITY(FEET/SEC.) =  4.63
PRODUCT OF DEPTH&VELOCITY(FT*FT/SEC.) =  0.80
STREET FLOW TRAVEL TIME(MIN.) = 0.55 Tc(MIN.) = 6.55
100 YEAR RAINFALL INTENSITY(INCH/HOUR) = 4.106
*SER SPECIFIED(SUBAREA):
USER-SPECIFIED RUNOFF COEFFICIENT = .9500
S.C.S. CURVE NUMBER (AMC Il) = O
SUBAREA AREA(ACRES) =  0.20 SUBAREA RUNOFF(CFS) =  0.78
TOTAL AREA(ACRES) = 0.30 PEAK FLOW RATE(CFS) = 1.18

END OF SUBAREA STREET FLOW HYDRAULICS:

DEPTH(FEET) = 0.20 HALFSTREET FLOOD WIDTH(FEET) = 3.82

FLOW VELOCITY(FEET/SEC.) = 4.46 DEPTH*VELOCITY(FT*FT/SEC.) = 0.90
LONGEST FLOWPATH FROM NODE 301.00 TO NODE 305.00 = 252.00 FEET.
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FLOW PROCESS FROM NODE 305.00 TO NODE 310.00 1S CODE = 51

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

ELEVATION DATA: UPSTREAM(FEET) = 65.00 DOWNSTREAM(FEET)
CHANNEL LENGTH THRU SUBAREA(FEET) = 178.00 CHANNEL SLOPE
CHANNEL BASE(FEET) = 10.00 "Z" FACTOR = 50.000
MANNING®S FACTOR = 0.015 MAXIMUM DEPTH(FEET) = 15.00
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100 YEAR RAINFALL INTENSITY(INCH/HOUR) = 3.839
*USER SPECIFIED(SUBAREA):

USER-SPECIFIED RUNOFF COEFFICIENT = .9000
S.C.S. CURVE NUMBER (AMC II) = O
TRAVEL TIME COMPUTED USING ESTIMATED FLOW(CFS) =
TRAVEL TIME THRU SUBAREA BASED ON VELOCITY(FEET/SEC.)
AVERAGE FLOW DEPTH(FEET) = 0.13  TRAVEL TIME(MIN.)
Tc(MIN.) = 7.95
SUBAREA” AREA(ACRES) = 2.00 SUBAREA RUNOFF(CFS) = 6.91
TOTAL AREA(ACRES) = 2.30 PEAK FLOW RATE(CFS) = 8.09

.65
2.11
1.41

s

END OF SUBAREA CHANNEL FLOW HYDRAULICS:
DEPTH(FEET) = 0.17 FLOW VELOCITY(FEET/SEC.) = 2.52
LONGEST FLOWPATH FROM NODE 301.00 TO NODE 310.00 = 430.00 FEET.
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FLOW PROCESS FROM NODE 310.00 TO NODE 315.00 1S CODE = 41

>>>>>COMPUTE PIPE-FLOW TRAVEL TIME THRU SUBAREA<<<<<
>>>>>USING USER-SPECIFIED PIPESIZE (EXISTING ELEMENT)<<<<<

ELEVATION DATA: UPSTREAM(FEET) = 58.89 DOWNSTREAM(FEET) = 56.27
FLOW LENGTH(FEET) = 200.00 MANNING*S N = 0.013

DEPTH OF FLOW IN 24.0 INCH PIPE IS 9.5 INCHES

PIPE-FLOW VELOCITY(FEET/SEC.) = 7.01

GIVEN PIPE DIAMETER(INCH) = 24.00 NUMBER OF PIPES = 1
PIPE-FLOW(CFS) = 8.09

PIPE TRAVEL TIME(MIN.) = 0.48 Tc(MIN.) = 8.43

LONGEST FLOWPATH FROM NODE 301.00 TO NODE 315.00 = 630.00 FEET.
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FLOW PROCESS FROM NODE 310.00 TO NODE 315.00 1S CODE = 51

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

ELEVATION DATA: UPSTREAM(FEET) = 63.00 DOWNSTREAM(FEET) = 61.00

CHANNEL LENGTH THRU SUBAREA(FEET) = 200.00 CHANNEL SLOPE = 0.0100

CHANNEL BASE(FEET) = 10.00 "Z" FACTOR = 50.000

MANNING™S FACTOR = 0.015  MAXIMUM DEPTH(FEET) = 15.00

100 YEAR RAINFALL INTENSITY(INCH/HOUR) = 3.525

*USER SPECIFIED(SUBAREA):

USER-SPECIFIED RUNOFF COEFFICIENT = .9300

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

TRAVEL TIME COMPUTED USING ESTIMATED FLOW(CFS) = 13.66

TRAVEL TIME THRU SUBAREA BASED ON VELOCITY(FEET/SEC.) = 2.84

AVERAGE FLOW DEPTH(FEET) = 0.23 TRAVEL TIME(MIN.) = 1.17

Tc(MIN.) = 9.60

SUBAREA” AREA(ACRES) = 3.40 SUBAREA RUNOFF(CFS) = 11.15

TOTAL AREA(ACRES) = 5.70 PEAK FLOW RATE(CFS) = 19.24

END OF SUBAREA CHANNEL FLOW HYDRAULICS:

DEPTH(FEET) = 0.27 FLOW VELOCITY(FEET/SEC.) = 3.03

LONGEST FLOWPATH FROM NODE  301.00 TO NODE ~ 315.00 = 830.00 FEET.
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FLOW PROCESS FROM NODE  315.00 TO NODE  320.00 IS CODE = 41

>>>>>COMPUTE PIPE-FLOW TRAVEL TIME THRU SUBAREA<<<<<

>>>>>USING USER-SPECIFIED PIPESIZE (EXISTING ELEMENT)<<<<<

ELEVATION DATA: UPSTREAM(FEET) =  56.27 DOWNSTREAM(FEET) =  54.87

FLOW LENGTH(FEET) = 200.00 MANNING"S N = 0.013
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ASSUME FULL-FLOWING PIPELINE

PIPE-FLOW VELOCITY(FEET/SEC.) = 6.12

PIPE FLOW VELOCITY = (TOTAL FLOW)/(PIPE CROSS SECTION AREA)
GIVEN PIPE DIAMETER(INCH) = 24.00 NUMBER OF PIPES = 1
PIPE-FLOW(CFS) = 19.24

PIPE TRAVEL TIME(MIN.) = 0.54 Tc(MIN.) = 10.15

LONGEST FLOWPATH FROM NODE 301.00 TO NODE 320.00 = 1030.00 FEET.

AE A A AA A A AA A AA A A AR A A A A A AR A A AA A AR A A AAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAKK

FLOW PROCESS FROM NODE 315.00 TO NODE 320.00 1S CODE = 51

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

ELEVATION DATA: UPSTREAM(FEET) = 61.00 DOWNSTREAM(FEET) = 59.80
CHANNEL LENGTH THRU SUBAREA(FEET) = 200.00 CHANNEL SLOPE = 0.0060
CHANNEL BASE(FEET) = 10.00 "Z" FACTOR = 50.000
MANNING"S FACTOR = 0.015  MAXIMUM DEPTH(FEET) = 15.00

100 YEAR RAINFALL INTENSITY(INCH/HOUR) = 3.300
*USER SPECIFIED(SUBAREA):

USER-SPECIFIED RUNOFF COEFFICIENT = .9400
S.C.S. CURVE NUMBER (AMC Il) = O
TRAVEL TIME COMPUTED USING ESTIMATED FLOW(CFS) = 25.13
TRAVEL TIME THRU SUBAREA BASED ON VELOCITY(FEET/SEC.) = 2.73
AVERAGE FLOW DEPTH(FEET) = 0.34 TRAVEL TIME(MIN.) = 1.22
Tc(MIN.) = 11.37
SUBAREA” AREA(ACRES) = 3.80 SUBAREA RUNOFF(CFS) =  11.79
TOTAL AREA(ACRES) = 9.50 PEAK FLOW RATE(CFS) = 31.02

END OF SUBAREA CHANNEL FLOW HYDRAULICS:
DEPTH(FEET) = 0.38 FLOW VELOCITY(FEET/SEC.) = 2.86
LONGEST FLOWPATH FROM NODE  301.00 TO NODE ~ 320.00 = 1230.00 FEET.
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FLOW PROCESS FROM NODE 320.00 TO NODE 325.00 1S CODE = 41

>>>>>COMPUTE PIPE-FLOW TRAVEL TIME THRU SUBAREA<<<<<
>>>>>USING USER-SPECIFIED PIPESIZE (EXISTING ELEMENT)<<<<<

ELEVATION DATA: UPSTREAM(FEET) = 54_.87 DOWNSTREAM(FEET) = 53.47
FLOW LENGTH(FEET) = 200.00 MANNING*S N = 0.013

ASSUME FULL-FLOWING PIPELINE

PIPE-FLOW VELOCITY(FEET/SEC.) = 9.87

PIPE FLOW VELOCITY = (TOTAL FLOW)/(PIPE CROSS SECTION AREA)

GIVEN PIPE DIAMETER(INCH) = 24.00 NUMBER OF PIPES = 1
PIPE-FLOW(CFS) = 31.02

PIPE TRAVEL TIME(MIN.) = 0.34 Tc(MIN.) = 11.71

LONGEST FLOWPATH FROM NODE 301.00 TO NODE 325.00 = 1430.00 FEET.
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FLOW PROCESS FROM NODE 320.00 TO NODE 325.00 1S CODE = 51

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

ELEVATION DATA: UPSTREAM(FEET) = 59.80 DOWNSTREAM(FEET) = 58.50
CHANNEL LENGTH THRU SUBAREA(FEET) = 200.00 CHANNEL SLOPE = 0.0065
CHANNEL BASE(FEET) = 10.00 "Z" FACTOR = 50.000

MANNING®S FACTOR = 0.015 MAXIMUM DEPTH(FEET) = 15.00
100 YEAR RAINFALL INTENSITY(INCH/HOUR) = 3.143
*USER SPECIFIED(SUBAREA):
USER-SPECIFIED RUNOFF COEFFICIENT = .9500
S.C.S. CURVE NUMBER (AMC 11) = 0
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TRAVEL TIME COMPUTED USING ESTIMATED FLOW(CFS) = 37.15

TRAVEL TIME THRU SUBAREA BASED ON VELOCITY(FEET/SEC.) = 3.08
AVERAGE FLOW DEPTH(FEET) = 0.40 TRAVEL TIME(MIN.) = 1.08
Tc(MIN.) = 12.79

SUBAREA” AREA(ACRES) = 4.10 SUBAREA RUNOFF(CFS) = 12.24
TOTAL AREA(ACRES) = 13.60 PEAK FLOW RATE(CFS) = 43.27

END OF SUBAREA CHANNEL FLOW HYDRAULICS:
DEPTH(FEET) = 0.43 FLOW VELOCITY(FEET/SEC.) = 3.19
LONGEST FLOWPATH FROM NODE ~ 301.00 TO NODE ~ 325.00 = 1630.00 FEET.

R o o R e R e R R R R R R R AR R R AR R R R R AR AR R R R R R R R AR SR R o e R R R R R ke S R e R R AR R e o e

FLOW PROCESS FROM NODE 325.00 TO NODE 330.00 1S CODE = 41

>>>>>COMPUTE PIPE-FLOW TRAVEL TIME THRU SUBAREA<<<<<
>>>>>USING USER-SPECIFIED PIPESIZE (EXISTING ELEMENT)<<<<<

ELEVATION DATA: UPSTREAM(FEET) = 53.47 DOWNSTREAM(FEET) = 52.51
FLOW LENGTH(FEET) = 200.00 MANNING*S N = 0.013

ASSUME FULL-FLOWING PIPELINE

PIPE-FLOW VELOCITY(FEET/SEC.) = 13.77

PIPE FLOW VELOCITY = (TOTAL FLOW)/(PIPE CROSS SECTION AREA)

GIVEN PIPE DIAMETER(INCH) = 24.00 NUMBER OF PIPES = 1
PIPE-FLOW(CFS) = 43.27
PIPE TRAVEL TIME(MIN.) = 0.24 Tc(MIN.) = 13.03

LONGEST FLOWPATH FROM NODE 301.00 TO NODE 330.00 = 1830.00 FEET.
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FLOW PROCESS FROM NODE 325.00 TO NODE 330.00 1S CODE = 51

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

ELEVATION DATA: UPSTREAM(FEET) = 58.50 DOWNSTREAM(FEET) = 57.60
CHANNEL LENGTH THRU SUBAREA(FEET) = 200.00 CHANNEL SLOPE = 0.0045
CHANNEL BASE(FEET) = 10.00 "Z" FACTOR = 50.000
MANNING*S FACTOR = 0.015  MAXIMUM DEPTH(FEET) = 15.00

100 YEAR RAINFALL INTENSITY(INCH/HOUR) = 2.988
*SER SPECIFIED(SUBAREA):

USER-SPECIFIED RUNOFF COEFFICIENT = .9500
S.C.S. CURVE NUMBER (AMC Il) = O
TRAVEL TIME COMPUTED USING ESTIMATED FLOW(CFS) = 48.52
TRAVEL TIME THRU SUBAREA BASED ON VELOCITY(FEET/SEC.) = 2.86
AVERAGE FLOW DEPTH(FEET) = 0.49 TRAVEL TIME(MIN.) = 1.17
Tc(MIN.) = 14.20
SUBAREA” AREA(ACRES) = 3.70 SUBAREA RUNOFF(CFS) =  10.50
TOTAL AREA(ACRES) = 17.30 PEAK FLOW RATE(CFS) = 53.77

END OF SUBAREA CHANNEL FLOW HYDRAULICS:
DEPTH(FEET) = 0.51 FLOW VELOCITY(FEET/SEC.) = 2.99
LONGEST FLOWPATH FROM NODE 301.00 TO NODE 330.00 = 2030.00 FEET.
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FLOW PROCESS FROM NODE 330.00 TO NODE 335.00 1S CODE = 41

>>>>>COMPUTE PIPE-FLOW TRAVEL TIME THRU SUBAREA<<<<<
>>>>>USING USER-SPECIFIED PIPESIZE (EXISTING ELEMENT)<<<<<

ELEVATION DATA: UPSTREAM(FEET) = 52.51 DOWNSTREAM(FEET) = 51.50
FLOW LENGTH(FEET) = 315.00 MANNING®*S N = 0.013
ASSUME FULL-FLOWING PIPELINE
PIPE-FLOW VELOCITY(FEET/SEC.) = 17.12
PIPE FLOW VELOCITY = (TOTAL FLOW)/(PIPE CROSS SECTION AREA)
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GIVEN PIPE DIAMETER(INCH) = 24.00 NUMBER OF PIPES = 1
PIPE-FLOW(CFS) = 53.77
PIPE TRAVEL TIME(MIN.) = 0.31  Tc(MIN.) = 14.50

LONGEST FLOWPATH FROM NODE 301.00 TO NODE 335.00 = 2345.00 FEET.
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FLOW PROCESS FROM NODE 330.00 TO NODE 335.00 1S CODE = 51

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

ELEVATION DATA: UPSTREAM(FEET) = 57.60 DOWNSTREAM(FEET) = 56.75
CHANNEL LENGTH THRU SUBAREA(FEET) = 315.00 CHANNEL SLOPE = 0.0027
CHANNEL BASE(FEET) = 10.00 "Z" FACTOR = 50.000
MANNING*S FACTOR = 0.015  MAXIMUM DEPTH(FEET) = 15.00

100 YEAR RAINFALL INTENSITY(INCH/HOUR) = 2.775
*USER SPECIFIED(SUBAREA):

USER-SPECIFIED RUNOFF COEFFICIENT = .9300
S.C.S. CURVE NUMBER (AMC II) = O
TRAVEL TIME COMPUTED USING ESTIMATED FLOW(CFS) = 63.71
TRAVEL TIME THRU SUBAREA BASED ON VELOCITY(FEET/SEC.) = 2.56
AVERAGE FLOW DEPTH(FEET) = 0.61 TRAVEL TIME(MIN.) = 2.05
Tc(MIN.) = 16.56
SUBAREA~ AREA(ACRES) = 7.70 SUBAREA RUNOFF(CFS) = 19.87
TOTAL AREA(ACRES) = 25.00 PEAK FLOW RATE(CFS) = 73.64

END OF SUBAREA CHANNEL FLOW HYDRAULICS:
DEPTH(FEET) = 0.65 FLOW VELOCITY(FEET/SEC.) = 2.66
LONGEST FLOWPATH FROM NODE 301.00 TO NODE 335.00 = 2660.00 FEET.
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FLOW PROCESS FROM NODE 335.00 TO NODE 340.00 1S CODE = 41

>>>>>COMPUTE PIPE-FLOW TRAVEL TIME THRU SUBAREA<<<<<
>>>>>USING USER-SPECIFIED PIPESIZE (EXISTING ELEMENT)<<<<<

ELEVATION DATA: UPSTREAM(FEET) = 51.00 DOWNSTREAM(FEET) = 50.48
FLOW LENGTH(FEET) = 200.00 MANNING*S N = 0.013

ASSUME FULL-FLOWING PIPELINE

PIPE-FLOW VELOCITY(FEET/SEC.) = 15.00

PIPE FLOW VELOCITY = (TOTAL FLOW)/(PIPE CROSS SECTION AREA)

GIVEN PIPE DIAMETER(INCH) = 30.00 NUMBER OF PIPES = 1
PIPE-FLOW(CFS) = 73.64
PIPE TRAVEL TIME(MIN.) = 0.22 Tc(MIN.) = 16.78

LONGEST FLOWPATH FROM NODE 301.00 TO NODE 340.00 = 2860.00 FEET.
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FLOW PROCESS FROM NODE 335.00 TO NODE 340.00 1S CODE = 51

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

ELEVATION DATA: UPSTREAM(FEET) = 56.75 DOWNSTREAM(FEET) = 56.50
CHANNEL LENGTH THRU SUBAREA(FEET) = 200.00 CHANNEL SLOPE = 0.0012
CHANNEL BASE(FEET) = 10.00 "Z" FACTOR = 50.000

MANNING*S FACTOR = 0.015 MAXIMUM DEPTH(FEET) = 15.00
100 YEAR RAINFALL INTENSITY(INCH/HOUR) = 2.626

*USER SPECIFIED(SUBAREA):

USER-SPECIFIED RUNOFF COEFFICIENT = _9500

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

TRAVEL TIME COMPUTED USING ESTIMATED FLOW(CFS) = 79.01
TRAVEL TIME THRU SUBAREA BASED ON VELOCITY(FEET/SEC.) = 2.03
AVERAGE FLOW DEPTH(FEET) = 0.79 TRAVEL TIME(MIN.) = 1.64
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Tc(MIN.) = 18.43
SUBAREA” AREA(ACRES) = 4.30 SUBAREA RUNOFF(CFS) = 10.73
TOTAL AREA(ACRES) = 29.30 PEAK FLOW RATE(CFS) = 84.37

END OF SUBAREA CHANNEL FLOW HYDRAULICS:
DEPTH(FEET) = 0.81 FLOW VELOCITY(FEET/SEC.) = 2.06
LONGEST FLOWPATH FROM NODE 301.00 TO NODE 340.00 = 3060.00 FEET.
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FLOW PROCESS FROM NODE 340.00 TO NODE 345.00 1S CODE = 41

>>>>>COMPUTE PIPE-FLOW TRAVEL TIME THRU SUBAREA<<<<<
>>>>>USING USER-SPECIFIED PIPESIZE (EXISTING ELEMENT)<<<<<

ELEVATION DATA: UPSTREAM(FEET) = 50.48 DOWNSTREAM(FEET) = 49_96
FLOW LENGTH(FEET) = 200.00 MANNING*S N = 0.013

ASSUME FULL-FLOWING PIPELINE

PIPE-FLOW VELOCITY(FEET/SEC.) = 17.19

PIPE FLOW VELOCITY = (TOTAL FLOW)/(PIPE CROSS SECTION AREA)

GIVEN PIPE DIAMETER(INCH) = 30.00 NUMBER OF PIPES = 1
PIPE-FLOW(CFS) = 84 .37
PIPE TRAVEL TIME(MIN.) = 0.19 Tc(MIN.) = 18.62

LONGEST FLOWPATH FROM NODE 301.00 TO NODE 345.00 = 3260.00 FEET.
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FLOW PROCESS FROM NODE 340.00 TO NODE 345.00 1S CODE = 51

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

ELEVATION DATA: UPSTREAM(FEET) = 56.50 DOWNSTREAM(FEET) = 55.50
CHANNEL LENGTH THRU SUBAREA(FEET) = 200.00 CHANNEL SLOPE = 0.0050
CHANNEL BASE(FEET) = 10.00 "Z" FACTOR = 50.000
MANNING"S FACTOR = 0.015  MAXIMUM DEPTH(FEET) = 15.00

100 YEAR RAINFALL INTENSITY(INCH/HOUR) = 2.534
*USER SPECIFIED(SUBAREA):

USER-SPECIFIED RUNOFF COEFFICIENT = .9500
S.C.S. CURVE NUMBER (AMC Il) = O
TRAVEL TIME COMPUTED USING ESTIMATED FLOW(CFS) = 88.70
TRAVEL TIME THRU SUBAREA BASED ON VELOCITY(FEET/SEC.) = 3.48
AVERAGE FLOW DEPTH(FEET) = 0.62 TRAVEL TIME(MIN.) = 0.96
Tc(MIN.) = 19.58
SUBAREA” AREA(ACRES) = 3.60 SUBAREA RUNOFF(CFS) =  8.67
TOTAL AREA(ACRES) = 32.90 PEAK FLOW RATE(CFS) = 93.04

END OF SUBAREA CHANNEL FLOW HYDRAULICS:
DEPTH(FEET) = 0.63 FLOW VELOCITY(FEET/SEC.) = 3.55
LONGEST FLOWPATH FROM NODE  301.00 TO NODE ~ 345.00 = 3460.00 FEET.
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FLOW PROCESS FROM NODE 345.00 TO NODE 350.00 1S CODE = 41

>>>>>COMPUTE PIPE-FLOW TRAVEL TIME THRU SUBAREA<<<<<
>>>>>USING USER-SPECIFIED PIPESIZE (EXISTING ELEMENT)<<<<<

ELEVATION DATA: UPSTREAM(FEET) = 49_.96 DOWNSTREAM(FEET) = 49.44
FLOW LENGTH(FEET) = 200.00 MANNING*S N = 0.013

ASSUME FULL-FLOWING PIPELINE

PIPE-FLOW VELOCITY(FEET/SEC.) = 18.95

PIPE FLOW VELOCITY = (TOTAL FLOW)/(PIPE CROSS SECTION AREA)

GIVEN PIPE DIAMETER(INCH) = 30.00 NUMBER OF PIPES = 1
PIPE-FLOW(CFS) = 93.04
PIPE TRAVEL TIME(MIN.) = 0.18  Tc(MIN.) = 19.75
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LONGEST FLOWPATH FROM NODE 301.00 TO NODE 350.00 = 3660.00 FEET.
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FLOW PROCESS FROM NODE 345.00 TO NODE 350.00 1S CODE = 51

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

ELEVATION DATA: UPSTREAM(FEET) = 55.50 DOWNSTREAM(FEET) = 55.00
CHANNEL LENGTH THRU SUBAREA(FEET) = 200.00 CHANNEL SLOPE = 0.0025
CHANNEL BASE(FEET) = 10.00 "Z" FACTOR = 50.000
MANNING®S FACTOR = 0.015  MAXIMUM DEPTH(FEET) = 15.00

100 YEAR RAINFALL INTENSITY(INCH/HOUR) = 2.443
*SER SPECIFIED(SUBAREA):

USER-SPECIFIED RUNOFF COEFFICIENT = .9500
S.C.S. CURVE NUMBER (AMC Il) = O
TRAVEL TIME COMPUTED USING ESTIMATED FLOW(CFS) = 97.33
TRAVEL TIME THRU SUBAREA BASED ON VELOCITY(FEET/SEC.) = 2.77
AVERAGE FLOW DEPTH(FEET) = 0.74 TRAVEL TIME(MIN.) = 1.21
Tc(MIN.) = 20.96
SUBAREA” AREA(ACRES) = 3.70 SUBAREA RUNOFF(CFS) =  8.59
TOTAL AREA(ACRES) = 36.60 PEAK FLOW RATE(CFS) = 101.62

END OF SUBAREA CHANNEL FLOW HYDRAULICS:
DEPTH(FEET) = 0.76 FLOW VELOCITY(FEET/SEC.) = 2.80
LONGEST FLOWPATH FROM NODE  301.00 TO NODE ~ 350.00 = 3860.00 FEET.

R o o o R e R e R R R R R R AR R R AR R R R R R R R AR R R R e S R R R R O R R R R R R AR R R S R R R R R R R R R R

FLOW PROCESS FROM NODE 350.00 TO NODE 355.00 1S CODE = 41

>>>>>COMPUTE PIPE-FLOW TRAVEL TIME THRU SUBAREA<<<<<
>>>>>USING USER-SPECIFIED PIPESIZE (EXISTING ELEMENT)<<<<<

ELEVATION DATA: UPSTREAM(FEET) = 49 _44 DOWNSTREAM(FEET) = 48.92
FLOW LENGTH(FEET) = 200.00 MANNING*S N = 0.013

ASSUME FULL-FLOWING PIPELINE

PIPE-FLOW VELOCITY(FEET/SEC.) = 20.70

PIPE FLOW VELOCITY = (TOTAL FLOW)/(PIPE CROSS SECTION AREA)

GIVEN PIPE DIAMETER(INCH) = 30.00 NUMBER OF PIPES = 1
PIPE-FLOW(CFS) = 101.62
PIPE TRAVEL TIME(MIN.) = 0.16  Tc(MIN.) = 21.12

LONGEST FLOWPATH FROM NODE 301.00 TO NODE 355.00 = 4060.00 FEET.

FKEAEAEIAIEAEAITEAEAITXAAXIXAAXAEAAXAEAIAXAAITXAAXTXAAITXAAXAXAXAXAXAXAXAAXTXAITXIAITdxIrdrhirdrhidrhihrihdrhihirdxidhiihiiix

FLOW PROCESS FROM NODE 350.00 TO NODE 355.00 1S CODE = 51

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

ELEVATION DATA: UPSTREAM(FEET) = 55.00 DOWNSTREAM(FEET) = 54.75
CHANNEL LENGTH THRU SUBAREA(FEET) = 200.00 CHANNEL SLOPE = 0.0012
CHANNEL BASE(FEET) = 10.00 "Z" FACTOR = 50.000
MANNING*S FACTOR = 0.015  MAXIMUM DEPTH(FEET) = 15.00

100 YEAR RAINFALL INTENSITY(INCH/HOUR) = 2.342
*SER SPECIFIED(SUBAREA):

USER-SPECIFIED RUNOFF COEFFICIENT = .9500
S.C.S. CURVE NUMBER (AMC Il) = O
TRAVEL TIME COMPUTED USING ESTIMATED FLOW(CFS) = 106.29
TRAVEL TIME THRU SUBAREA BASED ON VELOCITY(FEET/SEC.) = 2.19
AVERAGE FLOW DEPTH(FEET) = 0.89 TRAVEL TIME(MIN.) = 1.52
Tc(MIN.) = 22.64
SUBAREA” AREA(ACRES) = 4.20 SUBAREA RUNOFF(CFS) =  9.34
TOTAL AREA(ACRES) = 40.80 PEAK FLOW RATE(CFS) = 110.97
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APPENDIX C

AES Modified Rational Method Analyses
(100-year, 6-hour)

Basins: 100-400
[Post-Project/Ultimate]










































































































































APPENDIX D

Backup Calculations for Weighted Runoff Coefficients


















APPENDIX E

AES Pipe Flow Hydraulic Analyses
(100-year, 6-hour)

Backbone SD Systems: 100A-100C, 200A-200B & 300A-300B
[Post-Project/Ultimate]






















































































































































































































































































































































MAP POCKET 1

Onsite Drainage Study Map
For
SDSU Mission Valley Campus
[Pre-Project]






MAP POCKET 2

Onsite Drainage Study Map
For
SDSU Mission Valley Campus
[Post-Project/Ultimate]
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