



































APPENDIX A

Project Vicinity Map and Conceptual Project Layout









APPENDIX B

100-Year, 6-Hour Modified Rational Method Analyses
for Pre- and Post-project Condition













































S6000EO00.RES
STREET FLOW TRAVEL TIME(MIN.) = 3.48 Tc(MIN.) = 9.48
100 YEAR RAINFALL INTENSITY(INCH/HOUR) = 3.549
*USER SPECIFIED(SUBAREA):
USER-SPECIFIED RUNOFF COEFFICIENT = .9500

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

SUBAREA AREA(ACRES) =  0.50 SUBAREA RUNOFF(CFS) = 1.69

TOTAL AREA(ACRES) = 0.60 PEAK FLOW RATE(CFS) = 2.09

END OF SUBAREA STREET FLOW HYDRAULICS:

DEPTH(FEET) = 0.28 HALFSTREET FLOOD WIDTH(FEET) = 8.32

FLOW VELOCITY(FEET/SEC.) = 2.80 DEPTH*VELOCITY(FT*FT/SEC.) = 0.78

LONGEST FLOWPATH FROM NODE  6050.00 TO NODE  6053.00 = 594.00 FEET.
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FLOW PROCESS FROM NODE 6053.00 TO NODE 6054.00 IS CODE = 61

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

UPSTREAM ELEVATION(FEET) = 90.00 DOWNSTREAM ELEVATION(FEET) = 83.00
STREET LENGTH(FEET) = 317.00 CURB HEIGHT(INCHES) = 6.0
STREET HALFWIDTH(FEET) = 46.00
DISTANCE FROM CROWN TO CROSSFALL GRADEBREAK(FEET) = 41.00
INSIDE STREET CROSSFALL(DECIMAL) = 0.018
OUTSIDE STREET CROSSFALL(DECIMAL) = 0.018
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) = 2.72
STREETFLOW MODEL RESULTS USING ESTIMATED FLOW:
STREET FLOW DEPTH(FEET) = 0.30
HALFSTREET FLOOD WIDTH(FEET) = 9.28
AVERAGE FLOW VELOCITY(FEET/SEC.) = 3.03
PRODUCT OF DEPTH&VELOCITY(FT*FT/SEC.) = 0.90
STREET FLOW TRAVEL TIME(MIN.) = 1.74 Tc(MIN.) = 11.22
100 YEAR RAINFALL INTENSITY(INCH/HOUR) = 3.316
*USER SPECIFIED(SUBAREA):
USER-SPECIFIED RUNOFF COEFFICIENT = .9500
S.C.S. CURVE NUMBER (AMC 11) = 0
SUBAREA AREA(ACRES) = 0.40 SUBAREA RUNOFF(CFS) = 1.26
TOTAL AREA(CACRES) = 1.00 PEAK FLOW RATE(CFS) = 3.35
END OF SUBAREA STREET FLOW HYDRAULICS:
DEPTH(FEET) = 0.31  HALFSTREET FLOOD WIDTH(FEET) = 10.17
FLOW VELOCITY(FEET/SEC.) = 3.19 DEPTH*VELOCITY(FT*FT/SEC.) = 0.99
LONGEST FLOWPATH FROM NODE  6050.00 TO NODE 6054.00 = 911.00 FEET.
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FLOW PROCESS FROM NODE 6054.00 TO NODE 6054.00 IS CODE = 81

100 YEAR RAINFALL INTENSITY(INCH/HOUR) = 3.316
*USER SPECIFIED(SUBAREA):

USER-SPECIFIED RUNOFF COEFFICIENT = _7000
S.C.S. CURVE NUMBER (AMC I1) = 0
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SUBAREA AREA(ACRES) = 1.40  SUBAREA RUNOFF(CFS) =  3.25
TOTAL AREA(ACRES) = 2.40 TOTAL RUNOFF(CFS) =  6.59
TC(MIN.) = 11.22
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FLOW PROCESS FROM NODE 6054.00 TO NODE 6055.00 IS CODE = 31

>>>>>COMPUTE PIPE-FLOW TRAVEL TIME THRU SUBAREA<<<<<
>>>>>USING COMPUTER-ESTIMATED PIPESIZE (NON-PRESSURE FLOW)<<<<<

ELEVATION DATA: UPSTREAM(FEET) = 83.00 DOWNSTREAM(FEET) = 74.00
FLOW LENGTH(FEET) = 710.00 MANNING*S N = 0.013

ESTIMATED PIPE DIAMETER(INCH) INCREASED TO 18.000

DEPTH OF FLOW IN 18.0 INCH PIPE IS 9.8 INCHES

PIPE-FLOW VELOCITY(FEET/SEC.) = 6.74

ESTIMATED PIPE DIAMETER(INCH) = 18.00 NUMBER OF PIPES = 1
PIPE-FLOW(CFS) = 6.59

PIPE TRAVEL TIME(MIN.) = 1.76 Tc(MIN.) = 12.98

LONGEST FLOWPATH FROM NODE 6050.00 TO NODE 6055.00 = 1621.00 FEET.
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FLOW PROCESS FROM NODE 6055.00 TO NODE 6055.00 IS CODE = 81

100 YEAR RAINFALL INTENSITY(INCH/HOUR) = 3.122
*USER SPECIFIED(SUBAREA):
USER-SPECIFIED RUNOFF COEFFICIENT = .6500

S.C.S. CURVE NUMBER (AMC I1) = O
SUBAREA AREA(ACRES) = 1.50 SUBAREA RUNOFF(CFS) = 3.04
TOTAL AREA(ACRES) = 3.90 TOTAL RUNOFF(CFS) = 9.64

TC(MIN.) = 12.98
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FLOW PROCESS FROM NODE 6055.00 TO NODE 6055.00 IS CODE = 81

100 YEAR RAINFALL INTENSITY(INCH/HOUR) = 3.122
*USER SPECIFIED(SUBAREA):
USER-SPECIFIED RUNOFF COEFFICIENT = .6200

S.C.S. CURVE NUMBER (AMC I1) = O
SUBAREA AREA(ACRES) = 1.50 SUBAREA RUNOFF(CFS) = 2.90
TOTAL AREA(ACRES) = 5.40 TOTAL RUNOFF(CFS) = 12.54

TC(MIN.) = 12.98
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FLOW PROCESS FROM NODE 6055.00 TO NODE 6057.00 IS CODE = 31

>>>>>COMPUTE PIPE-FLOW TRAVEL TIME THRU SUBAREA<<<<<
>>>>>USING COMPUTER-ESTIMATED PIPESIZE (NON-PRESSURE FLOW)<<<<<

ELEVATION DATA: UPSTREAM(FEET) = 72.00 DOWNSTREAM(FEET) = 67.00
FLOW LENGTH(FEET) = 100.00 MANNING*S N = 0.013

ESTIMATED PIPE DIAMETER(INCH) INCREASED TO 18.000

DEPTH OF FLOW IN 18.0 INCH PIPE IS 9.5 INCHES

PIPE-FLOW VELOCITY(FEET/SEC.) = 13.25

ESTIMATED PIPE DIAMETER(INCH) = 18.00 NUMBER OF PIPES = 1
PIPE-FLOW(CFS) = 12.54
PIPE TRAVEL TIME(MIN.) = 0.13  Tc(MIN.) = 13.10
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LONGEST FLOWPATH FROM NODE 6050.00 TO NODE 6057.00 = 1721.00 FEET.
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FLOW PROCESS FROM NODE 6057.00 TO NODE 6057.00 IS CODE = 81

100 YEAR RAINFALL INTENSITY(INCH/HOUR) = 3.109
*USER SPECIFIED(SUBAREA):
USER-SPECIFIED RUNOFF COEFFICIENT = .7000

S.C.S. CURVE NUMBER (AMC I1) = O
SUBAREA AREA(ACRES) = 0.60 SUBAREA RUNOFF(CFS) = 1.31
TOTAL AREA(ACRES) = 6.00 TOTAL RUNOFF(CFS) = 13.85

TC(MIN.) = 13.10
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FLOW PROCESS FROM NODE 6057.00 TO NODE 6057.00 IS CODE = 81

100 YEAR RAINFALL INTENSITY(INCH/HOUR) = 3.109
*USER SPECIFIED(SUBAREA):
USER-SPECIFIED RUNOFF COEFFICIENT = .7900

S.C.S. CURVE NUMBER (AMC I1) = O
SUBAREA AREA(ACRES) = 0.60 SUBAREA RUNOFF(CFS) = 1.47
TOTAL AREA(ACRES) = 6.60 TOTAL RUNOFF(CFS) = 15.32

TC(MIN.) = 13.10

AE A A AA A A AA A AA A A AR A A AA A AR A A AR A AR A AAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAA A AAKK

FLOW PROCESS FROM NODE 6057.00 TO NODE 6060.00 IS CODE = 31

>>>>>COMPUTE PIPE-FLOW TRAVEL TIME THRU SUBAREA<<<<<
>>>>>USING COMPUTER-ESTIMATED PIPESIZE (NON-PRESSURE FLOW)<<<<<

ELEVATION DATA: UPSTREAM(FEET) = 67.00 DOWNSTREAM(FEET) = 62.00
FLOW LENGTH(FEET) = 100.00 MANNING*S N = 0.013

DEPTH OF FLOW IN 18.0 INCH PIPE IS 10.8 INCHES

PIPE-FLOW VELOCITY(FEET/SEC.) = 13.88

ESTIMATED PIPE DIAMETER(INCH) = 18.00 NUMBER OF PIPES = 1
PIPE-FLOW(CFS) = 15.32
PIPE TRAVEL TIME(MIN.) = 0.12  Tc(MIN.) = 13.22

LONGEST FLOWPATH FROM NODE 6050.00 TO NODE 6060.00 = 1821.00 FEET.
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FLOW PROCESS FROM NODE  6060.00 TO NODE 6060.00 1S 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.) = 13.22

RAINFALL INTENSITY(INCH/HR) = 3.10

TOTAL STREAM AREA(ACRES) = 6.60

PEAK FLOW RATE(CFS) AT CONFLUENCE = 15.32

*% CONFLUENCE DATA **

STREAM RUNOFF Tc INTENSITY AREA

NUMBER (CFS) (MIN.)  (INCH/HOUR) (ACRE)
1 32.86 9.53 3.540 11.50
2 15.32 13.22 3.095 6.60

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

** PEAK FLOW RATE TABLE **
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STREAM RUNOFF Tc INTENSITY
NUMBER (CFS) (MIN.)  (INCH/HOUR)
1 46.26 9.53 3.540
2 44.06 13.22 3.095
COMPUTED CONFLUENCE ESTIMATES ARE AS FOLLOWS:
PEAK FLOW RATE(CFS) = 46.26 Tc(MIN.) =  9.53
TOTAL AREA(ACRES) = 18.10

LONGEST FLOWPATH FROM NODE 6000.00 TO NODE 6060.00 = 2129.00 FEET.
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FLOW PROCESS FROM NODE 6060.00 TO NODE 6065.00 IS CODE = 31

>>>>>COMPUTE PIPE-FLOW TRAVEL TIME THRU SUBAREA<<<<<
>>>>>USING COMPUTER-ESTIMATED PIPESIZE (NON-PRESSURE FLOW)<<<<<

ELEVATION DATA: UPSTREAM(FEET) =  62.00 DOWNSTREAM(FEET) = 61.00
FLOW LENGTH(FEET) = 370.00 ~ MANNING"S N = 0.013

DEPTH OF FLOW IN" 42.0 INCH PIPE IS 31.4 INCHES

PIPE-FLOW VELOCITY(FEET/SEC.) = 6.00

ESTIMATED PIPE DIAMETER(INCH) = 42.00 NUMBER OF PIPES = 1
PIPE-FLOW(CFS) = 46.26

PIPE TRAVEL TIME(MIN.) = 1.03  Tc(MIN.) = 10.55

LONGEST FLOWPATH FROM NODE 6000.00 TO NODE 6065.00 = 2499.00 FEET.
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FLOW PROCESS FROM NODE  6065.00 TO NODE 6065.00 1S CODE = 81

100 YEAR RAINFALL INTENSITY(INCH/HOUR) = 3.389
*USER SPECIFIED(SUBAREA):
USER-SPECIFIED RUNOFF COEFFICIENT = _.9000

S.C.S. CURVE NUMBER (AMC I1) = O
SUBAREA AREA(ACRES) = 1.80 SUBAREA RUNOFF(CFS) = 5.49
TOTAL AREA(ACRES) = 19.90 TOTAL RUNOFF(CFS) = 51.75

TC(MIN.) = 10.55
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FLOW PROCESS FROM NODE 6065.00 TO NODE 6070.00 IS CODE = 31

>>>>>COMPUTE PIPE-FLOW TRAVEL TIME THRU SUBAREA<<<<<
>>>>>USING COMPUTER-ESTIMATED PIPESIZE (NON-PRESSURE FLOW)<<<<<

ELEVATION DATA: UPSTREAM(FEET) = 61.00 DOWNSTREAM(FEET) = 59.00
FLOW LENGTH(FEET) = 625.00 MANNING*S N = 0.013
DEPTH OF FLOW IN 42_.0 INCH PIPE IS 32.1 INCHES

PIPE-FLOW VELOCITY(FEET/SEC.) = 6.55

ESTIMATED PIPE DIAMETER(INCH) = 42.00 NUMBER OF PIPES = 1
PIPE-FLOW(CFS) = 51.75

PIPE TRAVEL TIME(MIN.) = 1.59 Tc(MIN.) = 12.15

LONGEST FLOWPATH FROM NODE 6000.00 TO NODE 6070.00 = 3124.00 FEET.
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FLOW PROCESS FROM NODE 6070.00 TO NODE 6070.00 IS CODE = 81

100 YEAR RAINFALL INTENSITY(INCH/HOUR) = 3.214
*USER SPECIFIED(SUBAREA):
USER-SPECIFIED RUNOFF COEFFICIENT = .7700

S.C.S. CURVE NUMBER (AMC I1) = O
SUBAREA AREA(ACRES) = 4.80 SUBAREA RUNOFF(CFS) = 11.88
TOTAL AREA(ACRES) = 24.70  TOTAL RUNOFF(CFS) = 63.63

TCMIN.) = 12.15
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FLOW PROCESS FROM NODE 6070.00 TO NODE 6070.00 IS CODE = 81

100 YEAR RAINFALL INTENSITY(INCH/HOUR) = 3.214
*USER SPECIFIED(SUBAREA):
USER-SPECIFIED RUNOFF COEFFICIENT = .9500

S.C.S. CURVE NUMBER (AMC I1) = O
SUBAREA AREA(ACRES) = 1.10 SUBAREA RUNOFF(CFS) = 3.36
TOTAL AREA(ACRES) = 25.80 TOTAL RUNOFF(CFS) = 66.99

TC(MIN.) = 12.15
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FLOW PROCESS FROM NODE 6070.00 TO NODE 6095.00 IS CODE = 31

>>>>>COMPUTE PIPE-FLOW TRAVEL TIME THRU SUBAREA<<<<<
>>>>>USING COMPUTER-ESTIMATED PIPESIZE (NON-PRESSURE FLOW)<<<<<

ELEVATION DATA: UPSTREAM(FEET) = 59.00 DOWNSTREAM(FEET) = 57.00
FLOW LENGTH(FEET) = 700.00 MANNING®*S N = 0.013
DEPTH OF FLOW IN 48.0 INCH PIPE IS 35.4 INCHES

PIPE-FLOW VELOCITY(FEET/SEC.) = 6.74

ESTIMATED PIPE DIAMETER(INCH) = 48.00 NUMBER OF PIPES = 1
PIPE-FLOW(CFS) = 66.99

PIPE TRAVEL TIME(MIN.) = 1.73 Tc(MIN.) = 13.88

LONGEST FLOWPATH FROM NODE 6000.00 TO NODE 6095.00 = 3824.00 FEET.

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

25.80 TC(MIN.) = 13.88
66.99

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

* SDSU MISSION VALLEY *
* BASIN 7000 - 100-YEAR, 6-HR STORM EVENT *
* JN-18150 *

AEAAAA A A AAAAAAAAA A A AA A AR A A AR A AAA A AAAAAAAAAAAAAAAAAAAAAAAXAAAAAAAAAAAAAAAAAX

FILE NAME: S7000EOO.RAT
TIME/DATE OF STUDY: 14:09 01/25/2019

USER SPECIFIED HYDROLOGY AND HYDRAULIC MODEL INFORMATION:
USER SPECIFIED STORM EVENT(YEAR) = 100.00
SPECIFIED MINIMUM PIPE SIZE(CINCH) = 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.*
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FLOW PROCESS FROM NODE 7000.00 TO NODE 7002.00 IS CODE = 21

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

*USER SPECIFIED(SUBAREA):
USER-SPECIFIED RUNOFF COEFFICIENT = .9500
S.C.S. CURVE NUMBER (AMC I1) = O
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INITIAL SUBAREA FLOW-LENGTH(FEET) = 78.00
UPSTREAM ELEVATION(FEET) = 65.00
DOWNSTREAM ELEVATION(FEET) = 64 .00
ELEVATION DIFFERENCE(FEET) = 1.00

URBAN SUBAREA OVERLAND TIME OF FLOW(MIN.) = 2.195
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 7002.00 TO NODE 7005.00 IS CODE = 61

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

UPSTREAM ELEVATION(FEET) = 64.00 DOWNSTREAM ELEVATION(FEET)
STREET LENGTH(FEET) = 176.00 CURB HEIGHT(INCHES) = 6.0
STREET HALFWIDTH(FEET) = 15.00

I
al
©
o
o

DISTANCE FROM CROWN TO CROSSFALL GRADEBREAK(FEET) = 10.00
INSIDE STREET CROSSFALL(DECIMAL) = 0.018
OUTSIDE STREET CROSSFALL(DECIMAL) = 0.018

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) = 0.59
STREETFLOW MODEL RESULTS USING ESTIMATED FLOW:
STREET FLOW DEPTH(FEET) = 0.19
HALFSTREET FLOOD WIDTH(FEET) = 3.41
AVERAGE FLOW VELOCITY(FEET/SEC.) = 2.62
PRODUCT OF DEPTH&VELOCITY(FT*FT/SEC.) = 0.50
STREET FLOW TRAVEL TIME(MIN.) = 1.12 Tc(MIN.) = 7.12
100 YEAR RAINFALL INTENSITY(INCH/HOUR) = 3.997
*USER SPECIFIED(SUBAREA):
USER-SPECIFIED RUNOFF COEFFICIENT = _.9500
S.C.S. CURVE NUMBER (AMC I1) = O
SUBAREA AREA(ACRES) = 0.10 SUBAREA RUNOFF(CFS) = 0.38
TOTAL AREA(ACRES) = 0.20 PEAK FLOW RATE(CFS) = 0.78

END OF SUBAREA STREET FLOW HYDRAULICS:

DEPTH(FEET) = 0.21 HALFSTREET FLOOD WIDTH(FEET) = 4.40

FLOW VELOCITY(FEET/SEC.) = 2.65 DEPTH*VELOCITY(FT*FT/SEC.) = 0.55
LONGEST FLOWPATH FROM NODE 7000.00 TO NODE 7005.00 = 254 _00 FEET.

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

0.20 TC(MIN.) = 7.12
0.78

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

* SDSU MISSION VALLEY *
* BASIN 4000 - 100-YAER, 6-HR STORM EVENT *
* JN-18150 *

AEAAAA A A AAAAAAAAA A A AA A AR A A AR A AAA A AAAAAAAAAAAAAAAAAAAAAAAXAAAAAAAAAAAAAAAAAX

FILE NAME: S4000P0O0.RAT
TIME/DATE OF STUDY: 17:00 01/28/2019

USER SPECIFIED HYDROLOGY AND HYDRAULIC MODEL INFORMATION:
USER SPECIFIED STORM EVENT(YEAR) = 100.00
SPECIFIED MINIMUM PIPE SIZE(CINCH) = 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 AAAAA A A AR A A AA A AR A A AA A AAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAA AL AAKK

FLOW PROCESS FROM NODE 4000.00 TO NODE 4002.00 IS CODE = 21
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>>>>>RATIONAL METHOD INITIAL SUBAREA ANALYSIS<<<<<

*USER SPECIFIED(SUBAREA):
USER-SPECIFIED RUNOFF COEFFICIENT = _9500

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

INITIAL SUBAREA FLOW-LENGTH(FEET) = 61.00
UPSTREAM ELEVATION(FEET) = 63.00
DOWNSTREAM ELEVATION(FEET) = 62.00
ELEVATION DIFFERENCE(FEET) = 1.00

URBAN SUBAREA OVERLAND TIME OF FLOW(MIN.) = 1.788
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  4002.00 TO NODE  4005.00 1S CODE = 61

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

UPSTREAM ELEVATION(FEET) = 62.00 DOWNSTREAM ELEVATION(FEET) = 58.00
STREET LENGTH(FEET) = 782.00 CURB HEIGHT(INCHES) = 6.0
STREET HALFWIDTH(FEET) = 23.00
DISTANCE FROM CROWN TO CROSSFALL GRADEBREAK(FEET) = 18.00
INSIDE STREET CROSSFALL(DECIMAL) = 0.018
OUTSIDE STREET CROSSFALL(DECIMAL) = 0.018
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) = 1.54
STREETFLOW MODEL RESULTS USING ESTIMATED FLOW:
STREET FLOW DEPTH(FEET) = 0.31
HALFSTREET FLOOD WIDTH(FEET) = 10.03
AVERAGE FLOW VELOCITY(FEET/SEC.) = 1.50
PRODUCT OF DEPTH&VELOCITY(FT*FT/SEC.) = 0.47
STREET FLOW TRAVEL TIME(MIN.) = 8.68 Tc(MIN.) = 14.68
100 YEAR RAINFALL INTENSITY(INCH/HOUR) = 2.936
*USER SPECIFIED(SUBAREA):
USER-SPECIFIED RUNOFF COEFFICIENT = .9500
S.C.S. CURVE NUMBER (AMC I1) = O
SUBAREA AREA(ACRES) = 0.80 SUBAREA RUNOFF(CFS) = 2.23
TOTAL AREA(ACRES) = 0.90 PEAK FLOW RATE(CFS) = 2.63
END OF SUBAREA STREET FLOW HYDRAULICS:
DEPTH(FEET) = 0.36 HALFSTREET FLOOD WIDTH(FEET) = 12.56
FLOW VELOCITY(FEET/SEC.) = 1.71 DEPTH*VELOCITY(FT*FT/SEC.) = 0.61
LONGEST FLOWPATH FROM NODE 4000.00 TO NODE 4005.00 = 843.00 FEET.
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FLOW PROCESS FROM NODE  4005.00 TO NODE  4005.00 1S CODE = 81

100 YEAR RAINFALL INTENSITY(INCH/HOUR) = 2.936
*USER SPECIFIED(SUBAREA):
USER-SPECIFIED RUNOFF COEFFICIENT = .9500

S.C.S. CURVE NUMBER (AMC II1) = 0
SUBAREA AREA(ACRES) = 0.30 SUBAREA RUNOFF(CFS) = 0.84
TOTAL AREA(ACRES) = 1.20 TOTAL RUNOFF(CFS) = 3.47

TC(MIN.) = 14.68
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END OF STUDY SUMMARY:
TOTAL AREA(ACRES)
PEAK FLOW RATE(CFS)

1.20 TC(MIN.) = 14.68
3.47

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

* SDSU MISSION VALLEY *
* BASIN 5000 - 100-YEAR, 6-HR STORM EVENT *
* JN-18150 *

AEAAAA A A AAAAAAAAA A A AA A AR A A AR A AAA A AAAAAAAAAAAAAAAAAAAAAAAXAAAAAAAAAAAAAAAAAX

FILE NAME: S5000P00.RAT
TIME/DATE OF STUDY: 16:48 01/28/2019

USER SPECIFIED HYDROLOGY AND HYDRAULIC MODEL INFORMATION:
USER SPECIFIED STORM EVENT(YEAR) = 100.00
SPECIFIED MINIMUM PIPE SIZE(CINCH) = 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 AAAAA A A AR A A AA A AR A A AA A AAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAA AL AAKK

FLOW PROCESS FROM NODE 5000.00 TO NODE 5002.00 IS CODE = 21

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

*USER SPECIFIED(SUBAREA):
USER-SPECIFIED RUNOFF COEFFICIENT = .8400
S.C.S. CURVE NUMBER (AMC I1) = O
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INITIAL SUBAREA FLOW-LENGTH(FEET) = 92.00
UPSTREAM ELEVATION(FEET) = 116.00
DOWNSTREAM ELEVATION(FEET) = 115.00
ELEVATION DIFFERENCE(FEET) = 1.00

URBAN SUBAREA OVERLAND TIME OF FLOW(MIN.) = 4_366
TIME OF CONCENTRATION ASSUMED AS 6-MIN.
100 YEAR RAINFALL INTENSITY(INCH/HOUR) = 4.210
SUBAREA RUNOFF(CFS) = 0.35
TOTAL AREA(ACRES) = 0.10 TOTAL RUNOFF(CFS) = 0.35
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FLOW PROCESS FROM NODE 5002.00 TO NODE 5010.00 IS CODE = 61

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

UPSTREAM ELEVATION(FEET) = 115.00 DOWNSTREAM ELEVATION(FEET)
STREET LENGTH(FEET) = 772.00 CURB HEIGHT(INCHES) = 6.0
STREET HALFWIDTH(FEET) = 48.00

I
[(e]
o
o
o

DISTANCE FROM CROWN TO CROSSFALL GRADEBREAK(FEET) = 43.00
INSIDE STREET CROSSFALL(DECIMAL) = 0.018
OUTSIDE STREET CROSSFALL(DECIMAL) = 0.018

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) = 2.27
STREETFLOW MODEL RESULTS USING ESTIMATED FLOW:
STREET FLOW DEPTH(FEET) = 0.27
HALFSTREET FLOOD WIDTH(FEET) = 7.81
AVERAGE FLOW VELOCITY(FEET/SEC.) = 3.39
PRODUCT OF DEPTH&VELOCITY(FT*FT/SEC.) = 0.92
STREET FLOW TRAVEL TIME(MIN.) = 3.79 Tc(MIN.) = 9.79
100 YEAR RAINFALL INTENSITY(INCH/HOUR) = 3.489
*USER SPECIFIED(SUBAREA):
USER-SPECIFIED RUNOFF COEFFICIENT = .8400
S.C.S. CURVE NUMBER (AMC I1) = 0
SUBAREA AREA(ACRES) = 1.30 SUBAREA RUNOFF(CFS) = 3.81
TOTAL AREA(ACRES) = 1.40 PEAK FLOW RATE(CFS) = 4.16

END OF SUBAREA STREET FLOW HYDRAULICS:

DEPTH(FEET) = 0.32 HALFSTREET FLOOD WIDTH(FEET) = 10.33

FLOW VELOCITY(FEET/SEC.) = 3.85 DEPTH*VELOCITY(FT*FT/SEC.) = 1.21
LONGEST FLOWPATH FROM NODE 5000.00 TO NODE 5010.00 = 864 .00 FEET.

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

1.40 TC(MIN.) = 9.79
4.16

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

* SDSU MISSION VALLEY *
* BASIN 6000 - 100-YAER, 6-HR STORM EVENT *
* JN-18150 *

AEAAAA A A AAAAAAAAA A A AA A AR A A AR A AAA A AAAAAAAAAAAAAAAAAAAAAAAXAAAAAAAAAAAAAAAAAX

FILE NAME: S6000POO.RAT
TIME/DATE OF STUDY: 16:43 01/28/2019

USER SPECIFIED HYDROLOGY AND HYDRAULIC MODEL INFORMATION:
USER SPECIFIED STORM EVENT(YEAR) = 100.00
SPECIFIED MINIMUM PIPE SIZE(CINCH) = 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 AAAAA A A AR A A AA A AR A A AA A AAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAA AL AAKK

FLOW PROCESS FROM NODE 6000.00 TO NODE 6002.00 IS CODE = 21

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

*USER SPECIFIED(SUBAREA):
USER-SPECIFIED RUNOFF COEFFICIENT = .6800
S.C.S. CURVE NUMBER (AMC I1) = O
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INITIAL SUBAREA FLOW-LENGTH(FEET) = 99.00
UPSTREAM ELEVATION(FEET) = 120.00
DOWNSTREAM ELEVATION(FEET) = 116.00
ELEVATION DIFFERENCE(FEET) = 4.00

URBAN SUBAREA OVERLAND TIME OF FLOW(MIN.) = 4.723
*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) = 0.29
TOTAL AREA(ACRES) = 0.10 TOTAL RUNOFF(CFS) = 0.29

AEEAAAAAAAAAAAA A AR AAAA A AR A A AA A AR A AAA A AAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAA AL AAKK

FLOW PROCESS FROM NODE 6002.00 TO NODE 6005.00 IS CODE = 61

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

UPSTREAM ELEVATION(FEET) = 116.00 DOWNSTREAM ELEVATION(FEET)
STREET LENGTH(FEET) = 426.00 CURB HEIGHT(INCHES) = 6.0
STREET HALFWIDTH(FEET) = 48.00
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DISTANCE FROM CROWN TO CROSSFALL GRADEBREAK(FEET) = 43.00
INSIDE STREET CROSSFALL(DECIMAL) = 0.018
OUTSIDE STREET CROSSFALL(DECIMAL) = 0.018

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) = 1.77
STREETFLOW MODEL RESULTS USING ESTIMATED FLOW:
STREET FLOW DEPTH(FEET) = 0.26
HALFSTREET FLOOD WIDTH(FEET) = 7.48
AVERAGE FLOW VELOCITY(FEET/SEC.) = 2.84
PRODUCT OF DEPTH&VELOCITY(FT*FT/SEC.) = 0.75
STREET FLOW TRAVEL TIME(MIN.) = 2.50 Tc(MIN.) = 8.50
100 YEAR RAINFALL INTENSITY(INCH/HOUR) = 3.734
*USER SPECIFIED(SUBAREA):
USER-SPECIFIED RUNOFF COEFFICIENT = _.6600
S.C.S. CURVE NUMBER (AMC I1) = 0
SUBAREA AREA(ACRES) = 1.20 SUBAREA RUNOFF(CFS) = 2.96
TOTAL AREA(ACRES) = 1.30 PEAK FLOW RATE(CFS) = 3.24

END OF SUBAREA STREET FLOW HYDRAULICS:

DEPTH(FEET) = 0.31 HALFSTREET FLOOD WIDTH(FEET) = 9.91

FLOW VELOCITY(FEET/SEC.) = 3.23 DEPTH*VELOCITY(FT*FT/SEC.) = 0.99
LONGEST FLOWPATH FROM NODE 6000.00 TO NODE 6005.00 = 525.00 FEET.
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FLOW PROCESS FROM NODE 6005.00 TO NODE 6010.00 IS CODE = 31

>>>>>COMPUTE PIPE-FLOW TRAVEL TIME THRU SUBAREA<<<<<
>>>>>USING COMPUTER-ESTIMATED PIPESIZE (NON-PRESSURE FLOW)<<<<<

ELEVATION DATA: UPSTREAM(FEET) = 98.00 DOWNSTREAM(FEET) = 83.00
FLOW LENGTH(FEET) = 519.00 MANNING®*S N = 0.013

ESTIMATED PIPE DIAMETER(INCH) INCREASED TO 18.000

DEPTH OF FLOW IN 18.0 INCH PIPE IS 5.3 INCHES

PIPE-FLOW VELOCITY(FEET/SEC.) = 7.54

ESTIMATED PIPE DIAMETER(INCH) = 18.00 NUMBER OF PIPES = 1
PIPE-FLOW(CFS) = 3.24

PIPE TRAVEL TIME(MIN.) = 1.15 Tc(MIN.) = 9.65

LONGEST FLOWPATH FROM NODE 6000.00 TO NODE 6010.00 = 1044.00 FEET.
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FLOW PROCESS FROM NODE  6010.00 TO NODE  6010.00 IS CODE = 81

>>>>>ADDITION OF SUBAREA TO MAINLINE PEAK FLOW<<<<<

100 YEAR RAINFALL INTENSITY(INCH/HOUR) = 3.516

*USER SPECIFIED(SUBAREA):

USER-SPECIFIED RUNOFF COEFFICIENT = .9500

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

SUBAREA AREA(ACRES) =  0.20 SUBAREA RUNOFF(CFS) =  0.67

TOTAL AREA(ACRES) = 1.50 TOTAL RUNOFF(CFS) =  3.91

TC(MIN.) = 9.65
KAEEAAAAAAAAAA A AR AR A A A A AR AR A A A A A A AR ET A AAA A AR R EAAAAAARARAAAAAAAARAAAAAAAAARAAAAAAAA LK

FLOW PROCESS FROM NODE  6010.00 TO NODE  6010.00 IS CODE = 81

>>>>>ADDITION OF SUBAREA TO MAINLINE PEAK FLOW<<<<<

100 YEAR RAINFALL INTENSITY(INCH/HOWR) = 3.s16

*SER SPECIFIED(SUBAREA):

USER-SPECIFIED RUNOFF COEFFICIENT = .7100

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

SUBAREA AREA(ACRES) =  1.40 SUBAREA RUNOFF(CFS) =  3.50

TOTAL AREA(ACRES) = 2.90 TOTAL RUNOFF(CFS) =  7.41

TC(MIN.) = 9.65
FEAIAIAIAAAXAAXAAXAAXAAAAAXAAAAAAAAAAAXAAXAAXAAAXAAAAAIAAAXAAAAkAhAhAhkAhAkhkhkhkkhkhkhkhkkhkhAhkAhkAhkAhAhkkhhhihiikhx

FLOW PROCESS FROM NODE  6010.00 TO NODE  6015.00 IS CODE = 31

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

>>>>>USING COMPUTER-ESTIMATED PIPESIZE (NON-PRESSURE FLOW)<<<<<

ELEVATION DATA: UPSTREAM(FEET) =  83.00 DOWNSTREAM(FEET) =  78.00

FLOW LENGTH(FEET) = 270.00 ~ MANNING*S N = 0.013

ESTIMATED PIPE DIAMETER(INCH) INCREASED TO 18.000

DEPTH OF FLOW IN 18.0 INCH PIPE IS 9.3 INCHES

PIPE-FLOW VELOCITY(FEET/SEC.) = 8.01

ESTIMATED PIPE DIAMETER(INCH) = 18.00  NUMBER OF PIPES = 1

PIPE-FLOW(CFS) = 7.41

PIPE TRAVEL TIME(MIN.) = 0.56  Tc(MIN.) = 10.21

LONGEST FLOWPATH FROM NODE ~ 6000.00 TO NODE  6015.00 = 1314.00 FEET.
S +
| OFF-SITE FLOW ANTICIPATED AT THIS LOCATION FROM NODE 6006 I
| |
| |
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FLOW PROCESS FROM NODE 6015.00 TO NODE 6015.00 IS CODE = 81

100 YEAR RAINFALL INTENSITY(INCH/HOUR) = 3.427
*USER SPECIFIED(SUBAREA):
USER-SPECIFIED RUNOFF COEFFICIENT = .9500

S.C.S. CURVE NUMBER (AMC I1) = O
SUBAREA AREA(ACRES) = 1.00 SUBAREA RUNOFF(CFS) = 3.26
TOTAL AREA(ACRES) = 3.90 TOTAL RUNOFF(CFS) = 10.66

TC(MIN.) = 10.21
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FLOW PROCESS FROM NODE 6015.00 TO NODE 6020.00 IS CODE = 31

>>>>>COMPUTE PIPE-FLOW TRAVEL TIME THRU SUBAREA<<<<<
>>>>>USING COMPUTER-ESTIMATED PIPESIZE (NON-PRESSURE FLOW)<<<<<

ELEVATION DATA: UPSTREAM(FEET) =  78.00 DOWNSTREAM(FEET) = 77.00
FLOW LENGTH(FEET) =  50.00 ~ MANNING"S N = 0.013

DEPTH OF FLOW IN" 18.0 INCH PIPE IS 11.5 INCHES

PIPE-FLOW VELOCITY(FEET/SEC.) = 8.96

ESTIMATED PIPE DIAMETER(INCH) = 18.00 NUMBER OF PIPES = 1
PIPE-FLOW(CFS) = 10.66

PIPE TRAVEL TIME(MIN.) = 0.09  Tc(MIN.) = 10.31

LONGEST FLOWPATH FROM NODE 6000.00 TO NODE 6020.00 = 1364.00 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 6020.00 TO NODE 6020.00 IS CODE = 81

100 YEAR RAINFALL INTENSITY(INCH/HOUR) = 3.416
*USER SPECIFIED(SUBAREA):
USER-SPECIFIED RUNOFF COEFFICIENT = .9500

S.C.S. CURVE NUMBER (AMC I1) = O
SUBAREA AREA(ACRES) = 1.00 SUBAREA RUNOFF(CFS) = 3.25
TOTAL AREA(ACRES) = 4.90 TOTAL RUNOFF(CFS) = 13.91

TC(MIN.) = 10.31

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

FLOW PROCESS FROM NODE 6020.00 TO NODE 6025.00 IS CODE = 31

>>>>>COMPUTE PIPE-FLOW TRAVEL TIME THRU SUBAREA<<<<<
>>>>>USING COMPUTER-ESTIMATED PIPESIZE (NON-PRESSURE FLOW)<<<<<

ELEVATION DATA: UPSTREAM(FEET) = 77.00 DOWNSTREAM(FEET) = 75.00
FLOW LENGTH(FEET) = 175.00 MANNING*S N = 0.013
DEPTH OF FLOW IN 21.0 INCH PIPE IS 14.8 INCHES

PIPE-FLOW VELOCITY(FEET/SEC.) =  7.69

ESTIMATED PIPE DIAMETER(INCH) = 21.00 NUMBER OF PIPES = 1
PIPE-FLOW(CFS) = 13.91

PIPE TRAVEL TIME(MIN.) = 0.38  Tc(MIN.) = 10.69

LONGEST FLOWPATH FROM NODE 6000.00 TO NODE 6025.00 = 1539.00 FEET.

AE A A AA A A AA A A A A A AR A A A A A AR A A AA A AAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAKX

FLOW PROCESS FROM NODE 6025.00 TO NODE 6025.00 IS CODE = 81

100 YEAR RAINFALL INTENSITY(INCH/HOUR) = 3.375
*USER SPECIFIED(SUBAREA):
USER-SPECIFIED RUNOFF COEFFICIENT = .9500

S.C.S. CURVE NUMBER (AMC Il) = O
SUBAREA AREA(ACRES) =  0.10 SUBAREA RUNOFF(CFS) =  0.32
TOTAL AREA(ACRES) = 5.00 TOTAL RUNOFF(CFS) = 14.23

TC(MIN.) = 10.69

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

FLOW PROCESS FROM NODE 6025.00 TO NODE 6025.00 IS CODE = 81

100 YEAR RAINFALL INTENSITY(INCH/HOUR) = 3.375
*USER SPECIFIED(SUBAREA):
USER-SPECIFIED RUNOFF COEFFICIENT = _9500
S.C.S. CURVE NUMBER (AMC I1) = 0
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SUBAREA AREA(ACRES) =  0.20 SUBAREA RUNOFF(CFS) =  0.64
TOTAL AREA(ACRES) = 5.20 TOTAL RUNOFF(CFS) = 14.87
TC(MIN.) = 10.69
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FLOW PROCESS FROM NODE 6025.00 TO NODE 6040.00 IS CODE = 31

>>>>>COMPUTE PIPE-FLOW TRAVEL TIME THRU SUBAREA<<<<<
>>>>>USING COMPUTER-ESTIMATED PIPESIZE (NON-PRESSURE FLOW)<<<<<

ELEVATION DATA: UPSTREAM(FEET) = 75.00 DOWNSTREAM(FEET) = 74.00
FLOW LENGTH(FEET) = 170.00 MANNING*S N = 0.013

DEPTH OF FLOW IN 24_.0 INCH PIPE IS 17.5 INCHES

PIPE-FLOW VELOCITY(FEET/SEC.) = 6.07

ESTIMATED PIPE DIAMETER(INCH) = 24.00 NUMBER OF PIPES = 1
PIPE-FLOW(CFS) = 14.87

PIPE TRAVEL TIME(MIN.) = 0.47 Tc(MIN.) = 11.15

LONGEST FLOWPATH FROM NODE 6000.00 TO NODE 6040.00 = 1709.00 FEET.
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FLOW PROCESS FROM NODE 6040.00 TO NODE 6040.00 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.) = 11.15

RAINFALL INTENSITY(INCH/HR) = 3.32
TOTAL STREAM AREA(ACRES) = 5.20
PEAK FLOW RATE(CFS) AT CONFLUENCE = 14.87
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FLOW PROCESS FROM NODE  6030.00 TO NODE 6032.00 1S CODE = 21

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

*USER SPECIFIED(SUBAREA):
USER-SPECIFIED RUNOFF COEFFICIENT = .9500
S.C.S. CURVE NUMBER (AMC I1) = O
INITIAL SUBAREA FLOW-LENGTH(FEET) = 98.00
UPSTREAM ELEVATION(FEET) = 133.00
DOWNSTREAM ELEVATION(FEET) 122.00
ELEVATION DIFFERENCE(FEET) 11.00
URBAN SUBAREA OVERLAND TIME OF FLOW(MIN.) = 1.194
*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 o R e R e R R R R R R R R AR R R AR R R R R AR AR R R R R R R R R AR R R R R S R S e R R SRR R R R SR R e S e S e

FLOW PROCESS FROM NODE  6032.00 TO NODE 6035.00 1S CODE = 61

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

UPSTREAM ELEVATION(FEET) = 122.00 DOWNSTREAM ELEVATION(FEET) = 75.00
STREET LENGTH(FEET) = 711.00 CURB HEIGHT(INCHES) = 6.0
STREET HALFWIDTH(FEET) = 24.00

DISTANCE FROM CROWN TO CROSSFALL GRADEBREAK(FEET) = 19.00
INSIDE STREET CROSSFALL(DECIMAL) = 0.018
OUTSIDE STREET CROSSFALL(DECIMAL) = 0.018

SPECIFIED NUMBER OF HALFSTREETS CARRYING RUNOFF = 1
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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) = 1.81

STREETFLOW MODEL RESULTS USING ESTIMATED FLOW:
STREET FLOW DEPTH(FEET) = 0.23

HALFSTREET FLOOD WIDTH(FEET) = 5.78
AVERAGE FLOW VELOCITY(FEET/SEC.) = 4.29
PRODUCT OF DEPTH&VELOCITY(FT*FT/SEC.) = 1.00
STREET FLOW TRAVEL TIME(MIN.) = 2.76 Tc(MIN.) = 8.76

100 YEAR RAINFALL INTENSITY(INCH/HOUR) = 3.685
*USER SPECIFIED(SUBAREA):
USER-SPECIFIED RUNOFF COEFFICIENT = .9500

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

SUBAREA AREA(ACRES) = 0.80 SUBAREA RUNOFF(CFS) = 2.80

TOTAL AREA(ACRES) = 0.90 PEAK FLOW RATE(CFS) = 3.20
END OF SUBAREA STREET FLOW HYDRAULICS:

DEPTH(FEET) = 0.27 HALFSTREET FLOOD WIDTH(FEET) = 7.78

FLOW VELOCITY(FEET/SEC.) = 4.81 DEPTH*VELOCITY(FT*FT/SEC.) = 1.30
LONGEST FLOWPATH FROM NODE 6030.00 TO NODE 6035.00 = 809.00 FEET.
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FLOW PROCESS FROM NODE  6035.00 TO NODE 6035.00 1S CODE = 81

100 YEAR RAINFALL INTENSITY(INCH/HOUR) = 3.685
*USER SPECIFIED(SUBAREA):
USER-SPECIFIED RUNOFF COEFFICIENT = _8000

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

SUBAREA AREA(ACRES) =  5.40 SUBAREA RUNOFF(CFS) = 15.92
TOTAL AREA(ACRES) = 6.30 TOTAL RUNOFF(CFS) = 19.12
TC(MIN.) = 8.76

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

FLOW PROCESS FROM NODE 6035.00 TO NODE 6040.00 IS CODE = 31

>>>>>COMPUTE PIPE-FLOW TRAVEL TIME THRU SUBAREA<<<<<
>>>>>USING COMPUTER-ESTIMATED PIPESIZE (NON-PRESSURE FLOW)<<<<<

ELEVATION DATA: UPSTREAM(FEET) =  75.00 DOWNSTREAM(FEET) = 74.00
FLOW LENGTH(FEET) = 100.00 ~ MANNING®S N = 0.013
DEPTH OF FLOW IN" 24.0 INCH PIPE IS 17.3 INCHES
PIPE-FLOW VELOCITY(FEET/SEC.) = 7.90
ESTIMATED PIPE DIAMETER(INCH) = 24.00 NUMBER OF PIPES = 1
PIPE-FLOW(CFS) = 19.12
PIPE TRAVEL TIME(MIN.) = 0.21  Tc(MIN.) = 8.97
LONGEST FLOWPATH FROM NODE ~ 6030.00 TO NODE  6040.00 = 909.00 FEET.
KAEEAAAAAAAAAAAAA AR A A A A A AR AT A A A A A A AR AT A AAAAART R EAAAAAARAAAAAAAARAARAAAAAAAARAAAAAAAA LK
FLOW PROCESS FROM NODE  6040.00 TO NODE  6040.00 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.) = 8.97
RAINFALL INTENSITY(INCH/HR) = 3.65
TOTAL STREAM AREA(ACRES) = 6.30
PEAK FLOW RATE(CFS) AT CONFLUENCE = 19.12

** CONFLUENCE DATA **
STREAM RUNOFF Tc INTENSITY AREA
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NUMBER (CFS) (MIN.)  (INCH/HOUR) (ACRE)
1 14.87 11.15 3.323 5.20
2 19.12 8.97 3.645 6.30

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 32.68 8.97 3.645
2 32.30 11.15 3.323
COMPUTED CONFLUENCE ESTIMATES ARE AS FOLLOWS:
PEAK FLOW RATE(CFS) = 32.68 Tc(MIN.) =  8.97
TOTAL AREA(ACRES) = 11.50

LONGEST FLOWPATH FROM NODE 6000.00 TO NODE 6040.00 = 1709.00 FEET.

AE A A AA A A AA A AAA A AR A A A A A AR A A AR A AR A AAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAA A AAKK

FLOW PROCESS FROM NODE 6040.00 TO NODE 6040.00 IS CODE = 81

100 YEAR RAINFALL INTENSITY(INCH/HOUR) = 3.645
*USER SPECIFIED(SUBAREA):
USER-SPECIFIED RUNOFF COEFFICIENT = .9500

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

SUBAREA AREA(ACRES) =  0.40 SUBAREA RUNOFF(CFS) = 1.39
TOTAL AREA(ACRES) = 11.90 TOTAL RUNOFF(CFS) = 34.06
TC(MIN.) = 8.97
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FLOW PROCESS FROM NODE 6040.00 TO NODE 6045.00 IS CODE = 31

>>>>>COMPUTE PIPE-FLOW TRAVEL TIME THRU SUBAREA<<<<<
>>>>>USING COMPUTER-ESTIMATED PIPESIZE (NON-PRESSURE FLOW)<<<<<

ELEVATION DATA: UPSTREAM(FEET) = 74.00 DOWNSTREAM(FEET) = 70.00
FLOW LENGTH(FEET) = 165.00 MANNING®*S N = 0.013
DEPTH OF FLOW IN 24.0 INCH PIPE IS 19.5 INCHES

PIPE-FLOW VELOCITY(FEET/SEC.) = 12.46

ESTIMATED PIPE DIAMETER(INCH) = 24.00 NUMBER OF PIPES = 1
PIPE-FLOW(CFS) = 34.06

PIPE TRAVEL TIME(MIN.) = 0.22 Tc(MIN.) = 9.19

LONGEST FLOWPATH FROM NODE 6000.00 TO NODE 6045.00 = 1874.00 FEET.

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

FLOW PROCESS FROM NODE 6045.00 TO NODE 6045.00 IS CODE = 81

100 YEAR RAINFALL INTENSITY(INCH/HOUR) = 3.603
*USER SPECIFIED(SUBAREA):
USER-SPECIFIED RUNOFF COEFFICIENT = .9500

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

SUBAREA AREA(ACRES) =  0.20 SUBAREA RUNOFF(CFS) =  0.68
TOTAL AREA(ACRES) = 12.10  TOTAL RUNOFF(CFS) = 34.75
TC(MIN.) = 9.19

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

FLOW PROCESS FROM NODE 6045.00 TO NODE 6045.00 IS CODE = 81

100 YEAR RAINFALL INTENSITY(INCH/HOUR) = 3.603
*USER SPECIFIED(SUBAREA):
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USER-SPECIFIED RUNOFF COEFFICIENT = .9500

S.C.S. CURVE NUMBER (AMC I1) = O
SUBAREA AREA(ACRES) =  0.20 SUBAREA RUNOFF(CFS) =  0.68
TOTAL AREA(ACRES) = 12.30  TOTAL RUNOFF(CFS) = 35.43
TC(MIN.) = 9.19

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

FLOW PROCESS FROM NODE 6045.00 TO NODE 6060.00 IS CODE = 31

>>>>>COMPUTE PIPE-FLOW TRAVEL TIME THRU SUBAREA<<<<<
>>>>>USING COMPUTER-ESTIMATED PIPESIZE (NON-PRESSURE FLOW)<<<<<

ELEVATION DATA: UPSTREAM(FEET) = 70.00 DOWNSTREAM(FEET) = 62.00
FLOW LENGTH(FEET) = 255.00 MANNING*S N = 0.013
DEPTH OF FLOW IN 24_.0 INCH PIPE IS 17.9 INCHES

PIPE-FLOW VELOCITY(FEET/SEC.) = 14.08

ESTIMATED PIPE DIAMETER(INCH) = 24.00 NUMBER OF PIPES = 1
PIPE-FLOW(CFS) = 35.43

PIPE TRAVEL TIME(MIN.) = 0.30  Tc(MIN.) = 9.50

LONGEST FLOWPATH FROM NODE 6000.00 TO NODE 6060.00 = 2129.00 FEET.

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

FLOW PROCESS FROM NODE  6060.00 TO NODE 6060.00 1S CODE = 1

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

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

TIME OF CONCENTRATION(MIN.) = 9.50
RAINFALL INTENSITY(INCH/HR) = 3.55
TOTAL STREAM AREA(ACRES) = 12.30
PEAK FLOW RATE(CFS) AT CONFLUENCE = 35.43
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FLOW PROCESS FROM NODE 6050.00 TO NODE 6052.00 IS CODE = 21

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

*USER SPECIFIED(SUBAREA):
USER-SPECIFIED RUNOFF COEFFICIENT = .9500

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

INITIAL SUBAREA FLOW-LENGTH(FEET) = 72.00
UPSTREAM ELEVATION(FEET) = 104.00
DOWNSTREAM ELEVATION(FEET) = 101.00
ELEVATION DIFFERENCE(FEET) = 3.00

URBAN SUBAREA OVERLAND TIME OF FLOW(MIN.) = 1.424
*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  6053.00 TO NODE 6053.00 1S CODE = 61

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

UPSTREAM ELEVATION(FEET) = 101.00 DOWNSTREAM ELEVATION(FEET) = 90.00
STREET LENGTH(FEET) = 522.00 CURB HEIGHT(INCHES) = 6.0
STREET HALFWIDTH(FEET) = 46.00

DISTANCE FROM CROWN TO CROSSFALL GRADEBREAK(FEET) = 41.00
INSIDE STREET CROSSFALL(DECIMAL) = 0.018
OUTSIDE STREET CROSSFALL(DECIMAL) = 0.018
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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) = 1.42

STREETFLOW MODEL RESULTS USING ESTIMATED FLOW:
STREET FLOW DEPTH(FEET) = 0.25

HALFSTREET FLOOD WIDTH(FEET) = 6.88
AVERAGE FLOW VELOCITY(FEET/SEC.) = 2.60
PRODUCT OF DEPTH&VELOCITY(FT*FT/SEC.) = 0.66
STREET FLOW TRAVEL TIME(MIN.) = 3.35 Tc(MIN.) = 9.35

100 YEAR RAINFALL INTENSITY(INCH/HOUR) = 3.574
*USER SPECIFIED(SUBAREA):
USER-SPECIFIED RUNOFF COEFFICIENT = .9500

S.C.S. CURVE NUMBER (AMC 11) = 0
SUBAREA AREA(ACRES) = 0.60 SUBAREA RUNOFF(CFS) = 2.04
TOTAL AREA(ACRES) = 0.70 PEAK FLOW RATE(CFS) = 2.44
END OF SUBAREA STREET FLOW HYDRAULICS:
DEPTH(FEET) = 0.29 HALFSTREET FLOOD WIDTH(FEET) = 8.96
FLOW VELOCITY(FEET/SEC.) = 2.89 DEPTH*VELOCITY(FT*FT/SEC.) = 0.84
LONGEST FLOWPATH FROM NODE 6050.00 TO NODE 6053.00 = 594 .00 FEET.
o - +
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FLOW PROCESS FROM NODE 6053.00 TO NODE 6054.00 IS CODE = 61

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

UPSTREAM ELEVATION(FEET) = 90.00 DOWNSTREAM ELEVATION(FEET) = 83.00
STREET LENGTH(FEET) = 317.00 CURB HEIGHT(INCHES) = 6.0
STREET HALFWIDTH(FEET) = 46.00

DISTANCE FROM CROWN TO CROSSFALL GRADEBREAK(FEET) = 41.00
INSIDE STREET CROSSFALL(DECIMAL) = 0.018
OUTSIDE STREET CROSSFALL(DECIMAL) = 0.018

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) = 3.07
STREETFLOW MODEL RESULTS USING ESTIMATED FLOW:
STREET FLOW DEPTH(FEET) = 0.31

HALFSTREET FLOOD WIDTH(FEET) = 9.84
AVERAGE FLOW VELOCITY(FEET/SEC.) = 3.09
PRODUCT OF DEPTH&VELOCITY(FT*FT/SEC.) = 0.95
STREET FLOW TRAVEL TIME(MIN.) = 1.71 Tc(MIN.) = 11.06

100 YEAR RAINFALL INTENSITY(INCH/HOUR) = 3.334
*USER SPECIFIED(SUBAREA):
USER-SPECIFIED RUNOFF COEFFICIENT = .9500

S.C.S. CURVE NUMBER (AMC I1) = 0
SUBAREA AREA(ACRES) = 0.40 SUBAREA RUNOFF(CFS) = 1.27
TOTAL AREA(ACRES) = 1.10 PEAK FLOW RATE(CFS) = 3.70

END OF SUBAREA STREET FLOW HYDRAULICS:
DEPTH(FEET) = 0.32 HALFSTREET FLOOD WIDTH(FEET) = 10.65
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FLOW VELOCITY(FEET/SEC.) = 3.25 DEPTH*VELOCITY(FT*FT/SEC.) = 1.04
LONGEST FLOWPATH FROM NODE 6050.00 TO NODE 6054.00 = 911.00 FEET.
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FLOW PROCESS FROM NODE 6054.00 TO NODE 6054.00 IS CODE = 81

100 YEAR RAINFALL INTENSITY(INCH/HOUR) = 3.334
*USER SPECIFIED(SUBAREA):
USER-SPECIFIED RUNOFF COEFFICIENT = _.6900

S.C.S. CURVE NUMBER (AMC I1) = O
SUBAREA AREA(ACRES) = 1.50 SUBAREA RUNOFF(CFS) = 3.45
TOTAL AREA(ACRES) = 2.60 TOTAL RUNOFF(CFS) = 7.15

TC(MIN.) = 11.06

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 6054.00 TO NODE 6055.00 IS CODE = 31

>>>>>COMPUTE PIPE-FLOW TRAVEL TIME THRU SUBAREA<<<<<
>>>>>USING COMPUTER-ESTIMATED PIPESIZE (NON-PRESSURE FLOW)<<<<<

ELEVATION DATA: UPSTREAM(FEET) =  83.00 DOWNSTREAM(FEET) = 74.00
FLOW LENGTH(FEET) = 710.00 ~ MANNING"S N = 0.013

DEPTH OF FLOW IN" 18.0 INCH PIPE IS 10.3 INCHES

PIPE-FLOW VELOCITY(FEET/SEC.) = 6.87

ESTIMATED PIPE DIAMETER(INCH) = 18.00 NUMBER OF PIPES = 1
PIPE-FLOW(CFS) = 7.15

PIPE TRAVEL TIME(MIN.) = 1.72  Tc(MIN.) = 12.78

LONGEST FLOWPATH FROM NODE 6050.00 TO NODE 6055.00 = 1621.00 FEET.

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

FLOW PROCESS FROM NODE 6055.00 TO NODE 6055.00 IS CODE = 81

100 YEAR RAINFALL INTENSITY(INCH/HOUR) = 3.145
*USER SPECIFIED(SUBAREA):
USER-SPECIFIED RUNOFF COEFFICIENT = .6700

S.C.S. CURVE NUMBER (AMC I1) = O
SUBAREA AREA(ACRES) = 1.40 SUBAREA RUNOFF(CFS) = 2.95
TOTAL AREA(ACRES) = 4.00 TOTAL RUNOFF(CFS) = 10.10

TC(MIN.) = 12.78

AE A A AA A A AAAAA A A AR A A A A A AR A A AA A AR A A AAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAA A AAKK

FLOW PROCESS FROM NODE 6055.00 TO NODE 6055.00 IS CODE = 81

100 YEAR RAINFALL INTENSITY(INCH/HOUR) = 3.145
*USER SPECIFIED(SUBAREA):
USER-SPECIFIED RUNOFF COEFFICIENT = .6300

S.C.S. CURVE NUMBER (AMC Il) = O
SUBAREA AREA(ACRES) = 1.40  SUBAREA RUNOFF(CFS) =  2.77
TOTAL AREA(ACRES) = 5.40 TOTAL RUNOFF(CFS) = 12.88

TC(MIN.) = 12.78
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FLOW PROCESS FROM NODE 6055.00 TO NODE 6057.00 IS CODE = 31
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>>>>>COMPUTE PIPE-FLOW TRAVEL TIME THRU SUBAREA<<<<<
>>>>>USING COMPUTER-ESTIMATED PIPESIZE (NON-PRESSURE FLOW)<<<<<

ELEVATION DATA: UPSTREAM(FEET) = 72.00 DOWNSTREAM(FEET) = 67.00
FLOW LENGTH(FEET) = 100.00 MANNING*S N = 0.013

ESTIMATED PIPE DIAMETER(INCH) INCREASED TO 18.000

DEPTH OF FLOW IN 18.0 INCH PIPE IS 9.7 INCHES

PIPE-FLOW VELOCITY(FEET/SEC.) = 13.33

ESTIMATED PIPE DIAMETER(INCH) = 18.00 NUMBER OF PIPES = 1
PIPE-FLOW(CFS) = 12.88

PIPE TRAVEL TIME(MIN.) = 0.13  Tc(MIN.) = 12.90

LONGEST FLOWPATH FROM NODE 6050.00 TO NODE 6057.00 = 1721.00 FEET.
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FLOW PROCESS FROM NODE 6057.00 TO NODE 6057.00 IS CODE = 81

100 YEAR RAINFALL INTENSITY(INCH/HOUR) = 3.131
*USER SPECIFIED(SUBAREA):
USER-SPECIFIED RUNOFF COEFFICIENT = _.8300

S.C.S. CURVE NUMBER (AMC I1) = O
SUBAREA AREA(ACRES) = 0.70 SUBAREA RUNOFF(CFS) = 1.82
TOTAL AREA(ACRES) = 6.10 TOTAL RUNOFF(CFS) = 14.70

TC(MIN.) = 12.90
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FLOW PROCESS FROM NODE 6057.00 TO NODE 6057.00 IS CODE = 81

100 YEAR RAINFALL INTENSITY(INCH/HOUR) = 3.131
*USER SPECIFIED(SUBAREA):
USER-SPECIFIED RUNOFF COEFFICIENT = .7200

S.C.S. CURVE NUMBER (AMC I1) = O
SUBAREA AREA(ACRES) = 0.60 SUBAREA RUNOFF(CFS) = 1.35
TOTAL AREA(ACRES) = 6.70 TOTAL RUNOFF(CFS) = 16.05

TC(MIN.) = 12.90
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FLOW PROCESS FROM NODE 6057.00 TO NODE 6060.00 IS CODE = 31

>>>>>COMPUTE PIPE-FLOW TRAVEL TIME THRU SUBAREA<<<<<
>>>>>USING COMPUTER-ESTIMATED PIPESIZE (NON-PRESSURE FLOW)<<<<<

ELEVATION DATA: UPSTREAM(FEET) = 67.00 DOWNSTREAM(FEET) = 62.00
FLOW LENGTH(FEET) = 100.00 MANNING*S N = 0.013
DEPTH OF FLOW IN 18.0 INCH PIPE IS 11.1 INCHES

PIPE-FLOW VELOCITY(FEET/SEC.) = 14.02

ESTIMATED PIPE DIAMETER(INCH) = 18.00 NUMBER OF PIPES = 1
PIPE-FLOW(CFS) = 16.05

PIPE TRAVEL TIME(MIN.) = 0.12  Tc(MIN.) = 13.02

LONGEST FLOWPATH FROM NODE 6050.00 TO NODE 6060.00 = 1821.00 FEET.

AE A A AA A A AA A A A A A AR A A A A A AR A A AA A AAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAA A AAKX

FLOW PROCESS FROM NODE 6060.00 TO NODE 6060.00 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.) = 13.02

RAINFALL INTENSITY(INCH/HR) = 3.12
TOTAL STREAM AREA(ACRES) = 6.70
PEAK FLOW RATE(CFS) AT CONFLUENCE = 16.05
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** CONFLUENCE DATA **

STREAM RUNOFF Tc INTENSITY AREA
NUMBER (CFS) (MIN.)  (INCH/HOUR) (ACRE)
1 35.43 9.50 3.546 12730
2 16.05  13.02 3.118 6.70

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 49_54 9.50 3.546
2 47.20 13.02 3.118
COMPUTED CONFLUENCE ESTIMATES ARE AS FOLLOWS:
PEAK FLOW RATE(CFS) = 49.54  Tc(MIN.) = 9.50
TOTAL AREA(ACRES) = 19.00

LONGEST FLOWPATH FROM NODE 6000.00 TO NODE 6060.00 = 2129.00 FEET.
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FLOW PROCESS FROM NODE  6060.00 TO NODE 6065.00 1S CODE = 31

>>>>>COMPUTE PIPE-FLOW TRAVEL TIME THRU SUBAREA<<<<<
>>>>>USING COMPUTER-ESTIMATED PIPESIZE (NON-PRESSURE FLOW)<<<<<

ELEVATION DATA: UPSTREAM(FEET) = 62.00 DOWNSTREAM(FEET) = 61.00
FLOW LENGTH(FEET) = 370.00 MANNING*S N = 0.013
DEPTH OF FLOW IN 42_.0 INCH PIPE IS 33.4 INCHES

PIPE-FLOW VELOCITY(FEET/SEC.) = 6.04

ESTIMATED PIPE DIAMETER(INCH) = 42.00 NUMBER OF PIPES = 1
PIPE-FLOW(CFS) = 49 .54

PIPE TRAVEL TIME(MIN.) = 1.02 Tc(MIN.) = 10.52

LONGEST FLOWPATH FROM NODE 6000.00 TO NODE 6065.00 = 2499.00 FEET.
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FLOW PROCESS FROM NODE 6065.00 TO NODE 6065.00 IS CODE = 81

100 YEAR RAINFALL INTENSITY(INCH/HOUR) = 3.393
*USER SPECIFIED(SUBAREA):
USER-SPECIFIED RUNOFF COEFFICIENT = .9300

S.C.S. CURVE NUMBER (AMC I1) = O
SUBAREA AREA(ACRES) = 1.80 SUBAREA RUNOFF(CFS) = 5.68
TOTAL AREA(ACRES) = 20.80 TOTAL RUNOFF(CFS) = 55.22

TC(MIN.) = 10.52
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FLOW PROCESS FROM NODE 6065.00 TO NODE 6070.00 IS CODE = 31

>>>>>COMPUTE PIPE-FLOW TRAVEL TIME THRU SUBAREA<<<<<
>>>>>USING COMPUTER-ESTIMATED PIPESIZE (NON-PRESSURE FLOW)<<<<<

ELEVATION DATA: UPSTREAM(FEET) =  61.00 DOWNSTREAM(FEET) =  59.00
FLOW LENGTH(FEET) = 625.00 = MANNING"S N = 0.013

DEPTH OF FLOW IN" 42.0 INCH PIPE IS 34.3 INCHES

PIPE-FLOW VELOCITY(FEET/SEC.) = 6.57

ESTIMATED PIPE DIAMETER(INCH) = 42.00 NUMBER OF PIPES = 1
PIPE-FLOW(CFS) = 55.22

PIPE TRAVEL TIME(MIN.) = 1.58  Tc(MIN.) = 12.10

LONGEST FLOWPATH FROM NODE 6000.00 TO NODE 6070.00 = 3124.00 FEET.
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FLOW PROCESS FROM NODE  6070.00 TO NODE 6070.00 1S CODE = 81
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S6000P00.RES

100 YEAR RAINFALL INTENSITY(INCH/HOUR) = 3.219
*USER SPECIFIED(SUBAREA):
USER-SPECIFIED RUNOFF COEFFICIENT = .8000

S.C.S. CURVE NUMBER (AMC Il1) = O
SUBAREA AREA(ACRES) = 5.00 SUBAREA RUNOFF(CFS) = 12.88
TOTAL AREA(ACRES) = 25.80 TOTAL RUNOFF(CFS) = 68.10

TC(MIN.) = 12.10
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FLOW PROCESS FROM NODE 6070.00 TO NODE 6070.00 IS CODE = 81

100 YEAR RAINFALL INTENSITY(INCH/HOUR) = 3.219
*USER SPECIFIED(SUBAREA):
USER-SPECIFIED RUNOFF COEFFICIENT = _.9300

S.C.S. CURVE NUMBER (AMC I1) = O
SUBAREA AREA(ACRES) = 1.10 SUBAREA RUNOFF(CFS) = 3.29
TOTAL AREA(ACRES) = 26.90 TOTAL RUNOFF(CFS) = 71.39

TC(MIN.) = 12.10
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FLOW PROCESS FROM NODE 6070.00 TO NODE 6070.00 IS CODE = 81

100 YEAR RAINFALL INTENSITY(INCH/HOUR) = 3.219
*USER SPECIFIED(SUBAREA):
USER-SPECIFIED RUNOFF COEFFICIENT = .9500

S.C.S. CURVE NUMBER (AMC Il) = O
SUBAREA AREA(ACRES) =  0.50  SUBAREA RUNOFF(CFS) = 1.53
TOTAL AREA(ACRES) = 27.40 TOTAL RUNOFF(CFS) = 72.92

TC(MIN.) = 12.10
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FLOW PROCESS FROM NODE 6070.00 TO NODE 6095.00 IS CODE = 31

>>>>>COMPUTE PIPE-FLOW TRAVEL TIME THRU SUBAREA<<<<<
>>>>>USING COMPUTER-ESTIMATED PIPESIZE (NON-PRESSURE FLOW)<<<<<

ELEVATION DATA: UPSTREAM(FEET) = 59.00 DOWNSTREAM(FEET) = 57.00
FLOW LENGTH(FEET) = 700.00 MANNING*S N = 0.013
DEPTH OF FLOW IN 48.0 INCH PIPE IS 38.3 INCHES

PIPE-FLOW VELOCITY(FEET/SEC.) = 6.79

ESTIMATED PIPE DIAMETER(INCH) = 48.00 NUMBER OF PIPES = 1
PIPE-FLOW(CFS) = 72.92

PIPE TRAVEL TIME(MIN.) = 1.72  Tc(MIN.) = 13.82

LONGEST FLOWPATH FROM NODE 6000.00 TO NODE 6095.00 = 3824.00 FEET.

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

27.40 TC(MIN.) = 13.82
72.92

END OF RATIONAL METHOD ANALYSIS
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SDSU West
J-18150
1/28/2019

Weighted Runoff Coefficient Back-up

Post-Project

Land Use
Undisturbed Natural
X Asphalt/Concrete
Terrain
Runoff Coefficient for 'D' Soils’ 0.45 0.95
% Imperviousness 0% 100%
Area by Land Use
Weighted Runoff
U/SNode | DfSNode | AESCode | Area (ac) Undisturbed. Natural Asphalt/Concrete Coefficient
Terrain
4000 4002 2 0.1 0.1 0.95
4002 4005 6 0.8 0.8 0.95
4005 4005 8 0.3 0.3 0.95
5000 5002 2 0.1 0.03 0.10 0.84
5002 5010 6 1.3 0.3 1.0 0.84
6000 6002 2 0.1 0.08 0.06 0.68
6002 6005 6 1.2 0.7 0.5 0.66
6010 6010 8 14 0.7 0.7 0.71
6010 6010 8 0.2 0.2 0.95
6015 6015 8 1.0 1.0 0.95
6020 6020 8 1.0 1.0 0.95
6025 6025 8 0.1 0.1 0.95
6025 6025 8 0.2 0.2 0.95
6030 6032 2 0.1 0.1 0.95
6032 6035 6 0.8 0.8 0.95
6035 6035 8 5.4 1.7 3.7 0.79
6040 6040 8 0.4 0.4 0.95
6045 6045 8 0.2 0.2 0.95
6045 6045 8 0.2 0.2 0.95
6050 6052 2 0.1 0.1 0.95
6052 6053 6 0.6 0.6 0.95
6053 6054 6 0.4 0.4 0.95
6054 6054 8 15 0.8 0.7 0.69
6055 6055 8 14 0.8 0.6 0.67
6055 6055 8 14 0.9 0.5 0.63
6057 6057 8 0.7 0.2 0.5 0.83
6057 6057 8 0.6 0.3 0.3 0.72
6065 6065 8 1.8 0.1 17 0.93
6070 6070 8 5.0 15 3.5 0.80
6070 6070 8 1.1 0.1 1.0 0.93
6070 6070 8 0.5 0.5 0.95
7000 7002 2 0.1 0.1 0.95
7002 7005 6 0.1 0.1 0.95
Notes:

1. The runoff coefficients for each land use are based on guidance provided in the City of San Diego Drainage Design
Manual (January 2017) and are modeled based on type ‘D’ soils.

H:\18150\WaterResources\Hydrology\RationalMethod\18150_Offsite_WeightedRCcalc.xlIsx




Map Pocket 1

Pre-Project Condition






Map Pocket 2

Post-Project Condition
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