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APPENDIX 2
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Job Name: BELLA MAR
Job #: 1621-001
Date: 2/12/2019

Runoff Coefficient Calculations
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Runoff Coefficent Variables Per City of San Diego Drainage Design Manual (January '17)

Assumptions: D soils per City Drainage Manual

EXISTING CONDITIONS: RURAL (ONSITE)

Rural C = 0.45 Per Drainage Design Manual Appendix A Table A-1

EXISTING CONDITIONS: RURAL (OFFSITE (SOUTH))

Rural C = 0.45 Per Drainage Design Manual Appendix A Table A-1

EXISTING CONDITIONS: HOLLISTER ST (OFFSITE)

Area Impervious = 32620 st 25%
Area Pervious = 98980  sf 75%

Total Area 131600 sf
Industrial C = 0.95 Per Drainage Design Manual Appendix A Table A-1
Tabulated % Impervious = 90%
Acutal % Impervious = 25%
Calculated Cweighted = 0.26
**Design C = 0.50

** Per Note (2) of Table A-1, no weighed C for commerical or industrial shall be less than C=0.5

PROPOSED CONDITIONS: MULTI-USE RESIDENTIAL (ONSITE)

Area Impervious = 373370 sf 73%
Area Pervious 138210 st 27%

Total Area 511580 sf
Multi-Use Residential C= 0.70 Per Drainage Design Manual Appendix A Table A-1
Acutal % Impervious = 73%

Design C= 0.70

PROPOSED CONDITIONS: RURAL (OFFSITE)

Rural C = 0.45 Per Drainage Design Manual Appendix A Table A-1

PROPOSED CONDITIONS: HOLLISTER ST (OFFSITE)

Area Impervious = 55540 sf  38%
Area Pervious 91120 st 62%
Total Area = 146660 sf

Industrial C = 0.95 Per Drainage Design Manual Appendix A Table A-1
Tabulated % Impervious = 90%
Acutal % Impervious = 38%
Calculated Cweighted = 0.40
**Design C = 0.50

** Per Note (2) of Table A-1, no weighed C for commerical or industrial shall be less than C=0.5
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APPENDIX 4
EXISTING HYDROLOGY CALCULATIONS



Job Name: BELLA MAR
Job#: 1621-001
Run Name: BMEX

N EE N 6 Date: 11/13/2018
EXISTING HYDROLOGY - 100 YR
Node to Node Code Elev 1 Elev 2 Length | Runoff Area  [Comments BANK
(feet) (feet) (feet) | Coeff. (ac.) 11213
105 104 2 22.9 21.9 100.0 | 0.45 0.10  [Basin A: Initial Area
104 100 5 21.9 16.7 801.0 | 0.45 9.83  [Sheet Flow
100 100 1 Node 100 Confluence: 1 of 2
205 204 2 19.5 19.1 100.0 [ 0.45 0.13  |Basin B: Initial Area (offsite)
204 200 5 19.1 18.9 154.0 | 0.45 0.41 [Sheet Flow (offsite)
200 100 5 18.9 16.7 240.0 | 0.00 0.00 [Sheet Flow
100 100 ] Node 100 Confluence: 2 of 2
305 304 2 23.0 21.9 216.0 | 0.45 0.07 |Basin C: Initial Area
304 300 5 21.9 18.8 803.0 | 0.45 1.11  [Sheet Flow (flows offsite)
405 404 2 23.0 22.5 75.0 0.45 0.09 [Basin D: Initial Area
404 400 5 22.5 18.7 597.0 | 0.45 2.95 [Sheet Flow (flows offsite)
400 400 1 Confluence 400: 1 of 3
505 504 2 23.8 23.0 60.0 0.50 0.09  [Basin E: Initial Area (Hollister St)
504 500 5 23.0 19.5 396.0 | 0.50 1.08 [Sheet Flow (road)
500 400 5 19.5 18.7 202.0 | 0.45 0.00 [Sheet Flow
400 400 ] Confluence 400: 2 of 3
605 604 2 31.5 28.5 65.0 0.50 0.09  [Basin F: Initial Area (Hollister St)
604 600 5 28.5 19.0 286.0 | 0.50 1.20
600 400 5 19.0 18.7 106.0 | 0.45 0.00
PRINTED: 12/13/2018 @ 3:59 PM 10f1




BMEX
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RATIONAL METHOD HYDROLOGY COMPUTER PROGRAM PACKAGE
Reference: SAN DIEGO COUNTY FLOOD CONTROL DISTRICT
2003,1985,1981 HYDROLOGY MANUAL
(c) Copyright 1982-2014 Advanced Engineering Software (aes)
Ver. 21.0 Release Date: 06/01/2014 License ID 1355

Analysis prepared by:

Fuscoe Engineering
6390 Greenwich Drive, Suite 170
San Diego, CA 92122

kkokkokkokkokkokkokkokkokkokkokkkkk* DESGCRIPTION OF STUDY k3 ks ksk ok kok ok 5k ok %k ok %k ok %k ok %k ok %k ok %k k %

* BELLA MAR

* EXISTING CONDITIONS - 100 YR
*

3k 3k 3k 3k 3k 3k K 3k 5k 3k 5k %k %k 5k 3k 3k 3k >k >k 5k 3k 3k >k %k 3k 5k 3k 3k >k >k 5k 3k 5k %k >k 3k 5k 3k 3k %k %k 5k 5k 3k 3k >k %k 5k 3k 3k 3k >k >k 5k 3k 3k >k >k 5k 5k 3k 3k >k >k 5k 3k 5k %k >k kK k %k %k k

FILE NAME: BMEX.DAT
TIME/DATE OF STUDY: 14:39 11/21/2018

USER SPECIFIED STORM EVENT(YEAR) = 100.00
SPECIFIED MINIMUM PIPE SIZE(INCH) = 6.00
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 = 10
1) 5.000; 4.400

2) 10.000; 3.450
3) 20.000; 2.500
4) 30.000; 2.000
5) 40.000; 1.700
6) 50.000; 1.500
7) 60.000; 1.310
8) 120.000; 0.860
9) 180.000; 0.660

10) 240.000; ©0.560

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

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

GLOBAL STREET FLOW-DEPTH CONSTRAINTS:
1. Relative Flow-Depth = ©.00 FEET
as (Maximum Allowable Street Flow Depth) - (Top-of-Curb)
2. (Depth)*(Velocity) Constraint = 6.0 (FT*FT/S)
*SIZE PIPE WITH A FLOW CAPACITY GREATER THAN
OR EQUAL TO THE UPSTREAM TRIBUTARY PIPE.*
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FLOW PROCESS FROM NODE 105.00 TO NODE 104.00 IS CODE = 21

*USER SPECIFIED(SUBAREA):
RESIDENTIAL (1. DU/AC OR LESS) RUNOFF COEFFICIENT = .4500
S.C.S. CURVE NUMBER (AMC II) = %]
INITIAL SUBAREA FLOW-LENGTH(FEET) = 100.00
UPSTREAM ELEVATION(FEET) = 22.90
DOWNSTREAM ELEVATION(FEET) = 21.90
ELEVATION DIFFERENCE(FEET) = 1.00
URBAN SUBAREA OVERLAND TIME OF FLOW(MIN.) = 9.789
WARNING: INITIAL SUBAREA FLOW PATH LENGTH IS GREATER THAN
THE MAXIMUM OVERLAND FLOW LENGTH = 70.00
(Reference: Table 3-1B of Hydrology Manual)
THE MAXIMUM OVERLAND FLOW LENGTH IS USED IN Tc CALCULATION!
100 YEAR RAINFALL INTENSITY(INCH/HOUR) = 3.490
SUBAREA RUNOFF(CFS) = 0.16
TOTAL AREA(ACRES) = 0.10 TOTAL RUNOFF(CFS) = 0.16
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FLOW PROCESS FROM NODE 104.00 TO NODE 100.00 IS CODE = 51

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

ELEVATION DATA: UPSTREAM(FEET) = 21.90 DOWNSTREAM(FEET) = 16.70
CHANNEL LENGTH THRU SUBAREA(FEET) = 801.00 CHANNEL SLOPE = 0.0065
CHANNEL BASE(FEET) = 20.00 "Z" FACTOR = 99.000

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

100 YEAR RAINFALL INTENSITY(INCH/HOUR) = 2.278
*USER SPECIFIED(SUBAREA):
RESIDENTIAL (1. DU/AC OR LESS) RUNOFF COEFFICIENT = .4500

S.C.S. CURVE NUMBER (AMC II) = %]
TRAVEL TIME COMPUTED USING ESTIMATED FLOW(CFS) = 5.37
TRAVEL TIME THRU SUBAREA BASED ON VELOCITY(FEET/SEC.) = 0.91
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BMEX

AVERAGE FLOW DEPTH(FEET) = ©.16 TRAVEL TIME(MIN.) = 14.64

Tc(MIN.) = 24.43

SUBAREA AREA(ACRES) = 9.83 SUBAREA RUNOFF(CFS) = 10.08
AREA-AVERAGE RUNOFF COEFFICIENT = ©.450

TOTAL AREA(ACRES) = 9.9 PEAK FLOW RATE(CFS) = 10.18
END OF SUBAREA CHANNEL FLOW HYDRAULICS:

DEPTH(FEET) = ©.22 FLOW VELOCITY(FEET/SEC.) = 1.12

LONGEST FLOWPATH FROM NODE  105.00 TO NODE  100.00 = 901.00 FEET.
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FLOW PROCESS FROM NODE 100.00 TO NODE 100.00 IS CODE = 1

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

TIME OF CONCENTRATION(MIN.) = 24.43
RAINFALL INTENSITY(INCH/HR) = 2.28

TOTAL STREAM AREA(ACRES) = 9.93

PEAK FLOW RATE(CFS) AT CONFLUENCE = 10.18
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FLOW PROCESS FROM NODE 205.00 TO NODE 204.00 IS CODE = 21

*USER SPECIFIED(SUBAREA):
RESIDENTIAL (1. DU/AC OR LESS) RUNOFF COEFFICIENT = .4500
S.C.S. CURVE NUMBER (AMC II) = 0
INITIAL SUBAREA FLOW-LENGTH(FEET) = 100.00
UPSTREAM ELEVATION(FEET) = 19.50
DOWNSTREAM ELEVATION(FEET) 19.10
ELEVATION DIFFERENCE(FEET) = 0.40
URBAN SUBAREA OVERLAND TIME OF FLOW(MIN.) = 10.423
WARNING: INITIAL SUBAREA FLOW PATH LENGTH IS GREATER THAN
THE MAXIMUM OVERLAND FLOW LENGTH = 50.00
(Reference: Table 3-1B of Hydrology Manual)
THE MAXIMUM OVERLAND FLOW LENGTH IS USED IN Tc CALCULATION!
100 YEAR RAINFALL INTENSITY(INCH/HOUR) = 3.410
SUBAREA RUNOFF(CFS) = 0.20
TOTAL AREA(ACRES) = 0.13 TOTAL RUNOFF(CFS) = 0.20
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FLOW PROCESS FROM NODE 204.00 TO NODE 200.00 IS CODE = 51

>>>>>COMPUTE TRAPEZOIDAL CHANNEL FLOW<<<<<
>>>>>TRAVELTIME THRU SUBAREA (EXISTING ELEMENT)<<<<<
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ELEVATION DATA: UPSTREAM(FEET) = 19.10 DOWNSTREAM(FEET) = 18.90
CHANNEL LENGTH THRU SUBAREA(FEET) = 154.00  CHANNEL SLOPE = 0.0013
CHANNEL BASE(FEET) = 20.00 "Z" FACTOR = 99.000

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

100 YEAR RAINFALL INTENSITY(INCH/HOUR) = 2.458
*USER SPECIFIED(SUBAREA):
RESIDENTIAL (1. DU/AC OR LESS) RUNOFF COEFFICIENT = .4500

S.C.S. CURVE NUMBER (AMC II) = ©

TRAVEL TIME COMPUTED USING ESTIMATED FLOW(CFS) = 0.43

TRAVEL TIME THRU SUBAREA BASED ON VELOCITY(FEET/SEC.) = ©.25

AVERAGE FLOW DEPTH(FEET) = ©.07 TRAVEL TIME(MIN.) = 10.42

Tc(MIN.) = 20.85

SUBAREA AREA(ACRES) = 0.41 SUBAREA RUNOFF(CFS) =  ©.45
AREA-AVERAGE RUNOFF COEFFICIENT = ©.450

TOTAL AREA(ACRES) = 9.5 PEAK FLOW RATE(CFS) = 0.60
END OF SUBAREA CHANNEL FLOW HYDRAULICS:

DEPTH(FEET) = ©.08 FLOW VELOCITY(FEET/SEC.) = ©.27

LONGEST FLOWPATH FROM NODE  205.00 TO NODE  200.00 = 254.00 FEET.
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FLOW PROCESS FROM NODE 200.00 TO NODE 100.00 IS CODE = 51
>>>>>COMPUTE TRAPEZOIDAL CHANNEL FLOW<<<<<
>>>>>TRAVELTIME THRU SUBAREA (EXISTING ELEMENT)<<<<<

ELEVATION DATA: UPSTREAM(FEET) = 19.00 DOWNSTREAM(FEET) = 16.70
CHANNEL LENGTH THRU SUBAREA(FEET) = 240.00 CHANNEL SLOPE = 0.0096
CHANNEL BASE(FEET) = 20.00 "Z" FACTOR = 99.000

MANNING'S FACTOR = ©.030  MAXIMUM DEPTH(FEET) = 1.00

CHANNEL FLOW THRU SUBAREA(CFS) = .60

FLOW VELOCITY(FEET/SEC.) = ©.57 FLOW DEPTH(FEET) = ©.04

TRAVEL TIME(MIN.) = 6.97 Tc(MIN.) = 27.82

LONGEST FLOWPATH FROM NODE  205.00 TO NODE  100.00 = 494,00 FEET.
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FLOW PROCESS FROM NODE 100.00 TO NODE 100.00 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.) = 27.82
RAINFALL INTENSITY(INCH/HR) = 2.11

TOTAL STREAM AREA(ACRES) = 0.54

PEAK FLOW RATE(CFS) AT CONFLUENCE = 0.60
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BMEX

** CONFLUENCE DATA **

STREAM RUNOFF Tc INTENSITY AREA

NUMBER (CFS) (MIN.)  (INCH/HOUR) (ACRE)
1 10.18  24.43 2.278 9.93
2 .60  27.82 2.109 9.54

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 10.71  24.43 2.278
2 10.02  27.82 2.109

COMPUTED CONFLUENCE ESTIMATES ARE AS FOLLOWS:

PEAK FLOW RATE(CFS) = 10.71 Tc(MIN.) = 24.43
TOTAL AREA(ACRES) = 10.5
LONGEST FLOWPATH FROM NODE 105.00 TO NODE 100.00 = 901.00 FEET.
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FLOW PROCESS FROM NODE 305.00 TO NODE 304.00 IS CODE = 21

*USER SPECIFIED(SUBAREA):
RESIDENTIAL (1. DU/AC OR LESS) RUNOFF COEFFICIENT = .4500
S.C.S. CURVE NUMBER (AMC II) = %]
INITIAL SUBAREA FLOW-LENGTH(FEET) = 216.00
UPSTREAM ELEVATION(FEET) = 23.00
DOWNSTREAM ELEVATION(FEET) 21.90
ELEVATION DIFFERENCE(FEET) 1.10
URBAN SUBAREA OVERLAND TIME OF FLOW(MIN.) = 10.398
WARNING: INITIAL SUBAREA FLOW PATH LENGTH IS GREATER THAN
THE MAXIMUM OVERLAND FLOW LENGTH = 50.37
(Reference: Table 3-1B of Hydrology Manual)
THE MAXIMUM OVERLAND FLOW LENGTH IS USED IN Tc CALCULATION!
100 YEAR RAINFALL INTENSITY(INCH/HOUR) = 3.412
SUBAREA RUNOFF(CFS) = 0.11
TOTAL AREA(ACRES) = 0.07 TOTAL RUNOFF(CFS) = 0.11

sk s ok ok ok ok sk ok ok ok ok s ok ok sk ok o ok ok sk ok ok sk ok ok ok sk ok ok sk ok sk ok ok ok ok ok ok s ok ok sk ok ok ok sk ok ok ok ok s ok ok ok ok ok ok sk ok ok sk ok ok ok ok Kk ok ok
FLOW PROCESS FROM NODE 304.00 TO NODE 300.00 IS CODE = 51

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



BMEX
ELEVATION DATA: UPSTREAM(FEET) = 21.90 DOWNSTREAM(FEET) 18.80
CHANNEL LENGTH THRU SUBAREA(FEET) = 803.00 CHANNEL SLOPE = ©.0039
CHANNEL BASE(FEET) = 20.00 "Z" FACTOR = 99.000
MANNING'S FACTOR = ©.300 MAXIMUM DEPTH(FEET) = 1.00
100 YEAR RAINFALL INTENSITY(INCH/HOUR) = ©.599
*USER SPECIFIED(SUBAREA):
RESIDENTIAL (1. DU/AC OR LESS) RUNOFF COEFFICIENT = .4500
S.C.S. CURVE NUMBER (AMC II) = ©
TRAVEL TIME COMPUTED USING ESTIMATED FLOW(CFS) = .29
TRAVEL TIME THRU SUBAREA BASED ON VELOCITY(FEET/SEC.) .06
AVERAGE FLOW DEPTH(FEET) = ©.13  TRAVEL TIME(MIN.) = 206.31
Tc(MIN.) = 216.71
SUBAREA AREA(ACRES) = 1.11 SUBAREA RUNOFF(CFS) =  ©.30
AREA-AVERAGE RUNOFF COEFFICIENT = ©.450
TOTAL AREA(ACRES) = 1.2 PEAK FLOW RATE(CFS) = 9.32

END OF SUBAREA CHANNEL FLOW HYDRAULICS:
DEPTH(FEET) = ©0.14 FLOW VELOCITY(FEET/SEC.) = 0.07
LONGEST FLOWPATH FROM NODE 305.00 TO NODE 300.00 = 1019.00 FEET.
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FLOW PROCESS FROM NODE 405.00 TO NODE 404.00 IS CODE = 21

*USER SPECIFIED(SUBAREA):
RESIDENTIAL (1. DU/AC OR LESS) RUNOFF COEFFICIENT = .4500
S.C.S. CURVE NUMBER (AMC II) = 0
INITIAL SUBAREA FLOW-LENGTH(FEET) = 75.00
UPSTREAM ELEVATION(FEET) = 23.00
DOWNSTREAM ELEVATION(FEET) = 22.50
ELEVATION DIFFERENCE(FEET) = 0.50
URBAN SUBAREA OVERLAND TIME OF FLOW(MIN.) = 10.082
WARNING: INITIAL SUBAREA FLOW PATH LENGTH IS GREATER THAN
THE MAXIMUM OVERLAND FLOW LENGTH = 56.67
(Reference: Table 3-1B of Hydrology Manual)
THE MAXIMUM OVERLAND FLOW LENGTH IS USED IN Tc CALCULATION!
100 YEAR RAINFALL INTENSITY(INCH/HOUR) = 3.442
SUBAREA RUNOFF(CFS) = 0.14
TOTAL AREA(ACRES) = 0.09 TOTAL RUNOFF(CFS) = 0.14
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FLOW PROCESS FROM NODE 404.00 TO NODE 400.00 IS CODE = 51

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

ELEVATION DATA: UPSTREAM(FEET) = 22.50 DOWNSTREAM(FEET) = 18.70
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BMEX

CHANNEL LENGTH THRU SUBAREA(FEET) = 597.00  CHANNEL SLOPE = 0.0064
CHANNEL BASE(FEET) = 20.00 "Z" FACTOR = 99.000
MANNING'S FACTOR = ©.300  MAXIMUM DEPTH(FEET) = 1.00

100 YEAR RAINFALL INTENSITY(INCH/HOUR) = ©.978
*USER SPECIFIED(SUBAREA):
RESIDENTIAL (1. DU/AC OR LESS) RUNOFF COEFFICIENT = .4500

S.C.S. CURVE NUMBER (AMC II) = ©

TRAVEL TIME COMPUTED USING ESTIMATED FLOW(CFS) = 0.90

TRAVEL TIME THRU SUBAREA BASED ON VELOCITY(FEET/SEC.) = ©.11

AVERAGE FLOW DEPTH(FEET) = ©.21 TRAVEL TIME(MIN.) = 94.20

Tc(MIN.) = 104.28

SUBAREA AREA(ACRES) = 2.95 SUBAREA RUNOFF(CFS) =  1.30
AREA-AVERAGE RUNOFF COEFFICIENT = ©.450

TOTAL AREA(ACRES) = 3.0 PEAK FLOW RATE(CFS) = 1.34
END OF SUBAREA CHANNEL FLOW HYDRAULICS:

DEPTH(FEET) = ©.25 FLOW VELOCITY(FEET/SEC.) = ©.12

LONGEST FLOWPATH FROM NODE  405.00 TO NODE  400.00 = 672.00 FEET.

>k 3k 5k 5k 3k >k >k 5k ok ok 5k >k %k 5k 5k 5k %k %k >k 5k ok 5k >k >k 5k 5k ok k >k >k 5k 5k 5k >k >k >k 5k 5k 5k >k >k >k 5k ok >k >k %k 5k 5k 5k >k >k >k 5k 5k >k >k >k >k 5k 5k >k >k %k >k 5k 5k %k >k %k %k 5k >k %k k k

FLOW PROCESS FROM NODE 400.00 TO NODE 400.00 IS CODE = 1

TOTAL NUMBER OF STREAMS = 3
CONFLUENCE VALUES USED FOR INDEPENDENT STREAM 1 ARE:
TIME OF CONCENTRATION(MIN.) = 104.28

RAINFALL INTENSITY(INCH/HR) = 0.98
TOTAL STREAM AREA(ACRES) = 3.04
PEAK FLOW RATE(CFS) AT CONFLUENCE = 1.34
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FLOW PROCESS FROM NODE 505.00 TO NODE 504.00 IS CODE = 21

*USER SPECIFIED(SUBAREA):
RESIDENTIAL (7.3 DU/AC OR LESS) RUNOFF COEFFICIENT = .5000

S.C.S. CURVE NUMBER (AMC II) = @
INITIAL SUBAREA FLOW-LENGTH(FEET) = 60.00
UPSTREAM ELEVATION(FEET) = 23.80
DOWNSTREAM ELEVATION(FEET) = 23.00
ELEVATION DIFFERENCE(FEET) = 0.80
URBAN SUBAREA OVERLAND TIME OF FLOW(MIN.) = 7.601
100 YEAR RAINFALL INTENSITY(INCH/HOUR) = 3.906
SUBAREA RUNOFF(CFS) = 0.18
TOTAL AREA(ACRES) = ©0.09  TOTAL RUNOFF(CFS) = 0.18
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FLOW PROCESS FROM NODE 504.00 TO NODE 500.00 IS CODE = 51
>>>>>COMPUTE TRAPEZOIDAL CHANNEL FLOW<<<<<
>>>>>TRAVELTIME THRU SUBAREA (EXISTING ELEMENT)<<<<<

ELEVATION DATA: UPSTREAM(FEET) = 23.00 DOWNSTREAM(FEET) = 19.50
CHANNEL LENGTH THRU SUBAREA(FEET) = 396.00  CHANNEL SLOPE = ©0.0088
CHANNEL BASE(FEET) = 2.00 "Z" FACTOR = 50.000

MANNING'S FACTOR = ©.300  MAXIMUM DEPTH(FEET) = 0.50

100 YEAR RAINFALL INTENSITY(INCH/HOUR) = 1.345
*USER SPECIFIED(SUBAREA):
RESIDENTIAL (7.3 DU/AC OR LESS) RUNOFF COEFFICIENT = .5000

S.C.S. CURVE NUMBER (AMC II) = ©

TRAVEL TIME COMPUTED USING ESTIMATED FLOW(CFS) = .58

TRAVEL TIME THRU SUBAREA BASED ON VELOCITY(FEET/SEC.) = ©.13

AVERAGE FLOW DEPTH(FEET) = .28 TRAVEL TIME(MIN.) = 50.58

Tc(MIN.) = 58.18

SUBAREA AREA(ACRES) = 1.08 SUBAREA RUNOFF(CFS) =  ©.73
AREA-AVERAGE RUNOFF COEFFICIENT = ©.500

TOTAL AREA(ACRES) = 1.2 PEAK FLOW RATE(CFS) = 9.79
END OF SUBAREA CHANNEL FLOW HYDRAULICS:

DEPTH(FEET) = ©.32 FLOW VELOCITY(FEET/SEC.) = ©.14

LONGEST FLOWPATH FROM NODE 505.00 TO NODE 500.00 = 456.00 FEET.
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FLOW PROCESS FROM NODE 500.00 TO NODE 400.00 IS CODE = 51

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

ELEVATION DATA: UPSTREAM(FEET) = 19.50 DOWNSTREAM(FEET) = 18.70
CHANNEL LENGTH THRU SUBAREA(FEET) = 202.00 CHANNEL SLOPE = 0.0040
CHANNEL BASE(FEET) = 20.00 "Z" FACTOR = 99.000

MANNING'S FACTOR = ©.030 MAXIMUM DEPTH(FEET) = 1.00

CHANNEL FLOW THRU SUBAREA(CFS) = 9.79

FLOW VELOCITY(FEET/SEC.) = ©.45 FLOW DEPTH(FEET) = .07

TRAVEL TIME(MIN.) = 7.47 Tc(MIN.) = 65.65

LONGEST FLOWPATH FROM NODE  505.00 TO NODE  400.00 = 658.00 FEET.
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FLOW PROCESS FROM NODE 400.00 TO NODE 400.00 IS CODE = 1

TOTAL NUMBER OF STREAMS = 3
CONFLUENCE VALUES USED FOR INDEPENDENT STREAM 2 ARE:
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TIME OF CONCENTRATION(MIN.) = 65.65
RAINFALL INTENSITY(INCH/HR) = 1.27

TOTAL STREAM AREA(ACRES) = 1.17

PEAK FLOW RATE(CFS) AT CONFLUENCE = 0.79
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FLOW PROCESS FROM NODE 605.00 TO NODE 604.00 IS CODE = 21

*USER SPECIFIED(SUBAREA):
RESIDENTIAL (7.3 DU/AC OR LESS) RUNOFF COEFFICIENT = .5000

S.C.S. CURVE NUMBER (AMC II) = @
INITIAL SUBAREA FLOW-LENGTH(FEET) = 65.00
UPSTREAM ELEVATION(FEET) = 31.50
DOWNSTREAM ELEVATION(FEET) = 28.50
ELEVATION DIFFERENCE(FEET) = 3.00
URBAN SUBAREA OVERLAND TIME OF FLOW(MIN.) = 5.230
100 YEAR RAINFALL INTENSITY(INCH/HOUR) = 4.356
SUBAREA RUNOFF(CFS) = 0.20
TOTAL AREA(ACRES) = ©.09  TOTAL RUNOFF(CFS) = 0.20
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FLOW PROCESS FROM NODE 604.00 TO NODE 600.00 IS CODE = 51

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

ELEVATION DATA: UPSTREAM(FEET) = 28.50 DOWNSTREAM(FEET) = 19.50
CHANNEL LENGTH THRU SUBAREA(FEET) = 286.00  CHANNEL SLOPE = ©0.0315
CHANNEL BASE(FEET) = 2.00 "Z" FACTOR = 50.000

MANNING'S FACTOR = ©.030  MAXIMUM DEPTH(FEET) = 0.50

100 YEAR RAINFALL INTENSITY(INCH/HOUR) = 3.722
*USER SPECIFIED(SUBAREA):
RESIDENTIAL (7.3 DU/AC OR LESS) RUNOFF COEFFICIENT = .5000

S.C.S. CURVE NUMBER (AMC II) = ©

TRAVEL TIME COMPUTED USING ESTIMATED FLOW(CFS) = 1.32

TRAVEL TIME THRU SUBAREA BASED ON VELOCITY(FEET/SEC.) = 1.43

AVERAGE FLOW DEPTH(FEET) = ©.12 TRAVEL TIME(MIN.) = 3.34

Tc(MIN.) =  8.57

SUBAREA AREA(ACRES) = 1.20 SUBAREA RUNOFF(CFS) =  2.23
AREA-AVERAGE RUNOFF COEFFICIENT = ©.500

TOTAL AREA(ACRES) = 1.3 PEAK FLOW RATE(CFS) = 2.40
END OF SUBAREA CHANNEL FLOW HYDRAULICS:

DEPTH(FEET) = ©.15 FLOW VELOCITY(FEET/SEC.) = 1.69

LONGEST FLOWPATH FROM NODE  605.00 TO NODE  600.00 = 351.00 FEET.
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FLOW PROCESS FROM NODE 600.00 TO NODE 400.00 IS CODE = 51
>>>>>COMPUTE TRAPEZOIDAL CHANNEL FLOW<<<<<
>>>>>TRAVELTIME THRU SUBAREA (EXISTING ELEMENT)<<<<<

ELEVATION DATA: UPSTREAM(FEET) = 19.00 DOWNSTREAM(FEET) = 18.70
CHANNEL LENGTH THRU SUBAREA(FEET) = 406.00 CHANNEL SLOPE = ©.0007
CHANNEL BASE(FEET) = 20.00 "Z" FACTOR = 99.000

MANNING'S FACTOR = ©.030  MAXIMUM DEPTH(FEET) = 1.00

CHANNEL FLOW THRU SUBAREA(CFS) = 2.40

FLOW VELOCITY(FEET/SEC.) = ©.34 FLOW DEPTH(FEET) = 0.19

TRAVEL TIME(MIN.) = 20.14 Tc(MIN.) = 28.71

LONGEST FLOWPATH FROM NODE  605.00 TO NODE  400.00 = 757.00 FEET.
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FLOW PROCESS FROM NODE 400.00 TO NODE 400.00 IS CODE = 1
>>>>>DESIGNATE INDEPENDENT STREAM FOR CONFLUENCE<<<<<
>>>>>AND COMPUTE VARIOUS CONFLUENCED STREAM VALUES<<<<<

TOTAL NUMBER OF STREAMS = 3
CONFLUENCE VALUES USED FOR INDEPENDENT STREAM 3 ARE:

TIME OF CONCENTRATION(MIN.) = 28.71

RAINFALL INTENSITY(INCH/HR) = 2.06

TOTAL STREAM AREA(ACRES) = 1.29

PEAK FLOW RATE(CFS) AT CONFLUENCE = 2.40

*%* CONFLUENCE DATA **

STREAM RUNOFF Tc INTENSITY AREA

NUMBER (CFS) (MIN.)  (INCH/HOUR) (ACRE)
1 1.34 104.28 9.978 3.04
2 ©.79  65.65 1.268 1.17
3 2.40  28.71 2.065 1.29

RAINFALL INTENSITY AND TIME OF CONCENTRATION RATIO
CONFLUENCE FORMULA USED FOR 3 STREAMS.

** PEAK FLOW RATE TABLE **

STREAM RUNOFF Tc INTENSITY
NUMBER (CFS) (MIN.)  (INCH/HOUR)
1 3.11  28.71 2.065
2 3.10  65.65 1.268
3 3.08 104.28 9.978

COMPUTED CONFLUENCE ESTIMATES ARE AS FOLLOWS:
PEAK FLOW RATE(CFS) = 3.11 Tc(MIN.) = 28.71
TOTAL AREA(ACRES) = 5.5
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LONGEST FLOWPATH FROM NODE 605.00 TO NODE 400.00 = 757.00 FEET.

END OF STUDY SUMMARY:
TOTAL AREA(ACRES) = 5.5 TC(MIN.) = 28.71
PEAK FLOW RATE(CFS) = 3.11

END OF RATIONAL METHOD ANALYSIS
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APPENDIX 5
PROPOSED HYDROLOGY CALCULATIONS



APPENDIX 6

PROPOSED MITIGATED HYDROLOGY
CALCULATIONS



Job Name: BELLA MAR
Job #: 1621-001

Run Name: BMPR

EN G I N EETRTI N G Date: 2/11/2019

MITIGATED PROPOSED HYDROLOGY - 100 YR

Node to Node Code Elev 1 Elev 2 Length | Runoff | Area [Comments BANK
(feet) (feet) (feet) | Coeff. (ac.) 1]2]3

105 105 7 A=10.97 | Tc=15.83 |Q=15.86 10.97 |[Detention Basin Outflow

105 100 3 16.5 16.3 50.0 Pipe Flow

100 100 1 Confluence: 1 of 2
205 204 2 20.0 19.8 180.0 | 0.45 0.20  JBasin B: Initial Area
204 204 8 0.45 0.90 JAddition Subarea
204 200 5 19.8 18.6 275.0 Open Channel Flow
200 100 3 17.1 16.3 220.0 Pipe Flow

100 100 1 Confluence: 2 of 2: POC1

12.07 |Total Tributary Area to POCI

PRINTED: 2/12/2019 @ 12:04 PM
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RATIONAL METHOD HYDROLOGY COMPUTER PROGRAM PACKAGE
Reference: SAN DIEGO COUNTY FLOOD CONTROL DISTRICT
2003,1985,1981 HYDROLOGY MANUAL
(c) Copyright 1982-2014 Advanced Engineering Software (aes)
Ver. 21.0 Release Date: 06/01/2014 License ID 1355

Analysis prepared by:

Fuscoe Engineering
6390 Greenwich Drive
Suite 170
San Diego, CA 92122

kkokkokkokkokkokkokkokkokkokkokkkkk* DESGCRIPTION OF STUDY k3 ks kskkkok ok 5k ok %k ok 5k ok %k ok % ok %k ok %k %

* BELLA MAR
* MITIGATED DEVELOPED CONDITIONS - 100 YR

* DETENTION AT NODE 105
sk e ok o ok ok sk ok ok ok ok o ok ok ok ok ok ok sk ok ok sk ok sk ok ok ok ok ok ok sk ok ok sk ok sk ok ok sk ok ok ok ok s ok ok sk ok sk ok ok sk ok ok ok ok sk ok ok ok ok ok ok ok sk ok ok

FILE NAME: BMPRMIT.DAT
TIME/DATE OF STUDY: ©7:38 02/13/2019

USER SPECIFIED STORM EVENT(YEAR) = 100.00

SPECIFIED MINIMUM PIPE SIZE(INCH) = 6.00

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 = 20

1) 5.000; 4.400
2) 6.000; 4.200
3) 7.000; 3.900
4) 8.000; 3.750
5) 9.000; 3.600
6) 10.000; 3.450
7) 11.000; 3.300
8) 12.000; 3.200
9) 14.000; 3.000
10) 15.000; 2.900
11) 16.000; 2.800
12) 17.000; 2.700
13) 19.000; 2.600
14) 20.000; 2.550
15) 25.000; 2.230
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BMPRMIT.RES
16) 30.000; 2.000
17) 40.000; 1.700
18) 50.000; 1.500
19) 60.000; 1.310
20) 120.000; ©.860
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) (FT) (n)

1 27.90 22.0 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 = ©.00 FEET
as (Maximum Allowable Street Flow Depth) - (Top-of-Curb)
2. (Depth)*(Velocity) Constraint = 6.0 (FT*FT/S)
*SIZE PIPE WITH A FLOW CAPACITY GREATER THAN
OR EQUAL TO THE UPSTREAM TRIBUTARY PIPE.*
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FLOW PROCESS FROM NODE 105.00 TO NODE 165.00 IS CODE = 7

USER-SPECIFIED VALUES ARE AS FOLLOWS:
TC(MIN) = 15.83 RAIN INTENSITY(INCH/HOUR) = 2.82
TOTAL AREA(ACRES) = 10.97  TOTAL RUNOFF(CFS) = 15.86

sk s ok ok ok ok sk ok ok ok ok o ok ok ok o ok ok s ok ok sk ok o ok ok sk ok ok ok ok ok ok ok ke ok ok ok ok s ok ok sk ok ok ok ok sk ok ok ok ok s ok ok ok sk ok ok sk ok ok sk ok ok ok ok ok k ok ok
FLOW PROCESS FROM NODE 105.00 TO NODE 100.00 IS CODE = 31

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

ELEVATION DATA: UPSTREAM(FEET) = 16.50 DOWNSTREAM(FEET) = 16.30
FLOW LENGTH(FEET) = 50.00 MANNING'S N = 0.011
DEPTH OF FLOW IN 24.0 INCH PIPE IS 19.4 INCHES

PIPE-FLOW VELOCITY(FEET/SEC.) = 5.82

ESTIMATED PIPE DIAMETER(INCH) = 24.00 NUMBER OF PIPES = 1
PIPE-FLOW(CFS) = 15.86

PIPE TRAVEL TIME(MIN.) = 0.14 Tc(MIN.) = 15.97

LONGEST FLOWPATH FROM NODE 0.00 TO NODE 100.00 = 50.00 FEET.
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FLOW PROCESS FROM NODE 100.00 TO NODE 100.00 IS CODE = 1



BMPRMIT.RES
>>>>>DESIGNATE INDEPENDENT STREAM FOR CONFLUENCE<<<<<

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

TIME OF CONCENTRATION(MIN.) = 15.97
RAINFALL INTENSITY(INCH/HR) = 2.80

TOTAL STREAM AREA(ACRES) = 10.97

PEAK FLOW RATE(CFS) AT CONFLUENCE = 15.86
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FLOW PROCESS FROM NODE 205.00 TO NODE 204.00 IS CODE = 21

*USER SPECIFIED(SUBAREA):
RESIDENTIAL (1. DU/AC OR LESS) RUNOFF COEFFICIENT = .4500
S.C.S. CURVE NUMBER (AMC II) = %]
INITIAL SUBAREA FLOW-LENGTH(FEET) = 180.00
UPSTREAM ELEVATION(FEET) = 20.00
DOWNSTREAM ELEVATION(FEET) = 19.80
ELEVATION DIFFERENCE(FEET) = 0.20
URBAN SUBAREA OVERLAND TIME OF FLOW(MIN.) = 10.423
WARNING: INITIAL SUBAREA FLOW PATH LENGTH IS GREATER THAN
THE MAXIMUM OVERLAND FLOW LENGTH = 50.00
(Reference: Table 3-1B of Hydrology Manual)
THE MAXIMUM OVERLAND FLOW LENGTH IS USED IN Tc CALCULATION!
100 YEAR RAINFALL INTENSITY(INCH/HOUR) = 3.387
SUBAREA RUNOFF(CFS) = 0.30
TOTAL AREA(ACRES) = 0.20 TOTAL RUNOFF(CFS) = 0.30

sk s ok ok ok ok sk ok ok ok ok o ok ok ok o ok ok s ok ok sk ok o ok ok sk ok ok ok ok ok ok ok ke ok ok ok ok s ok ok sk ok ok ok ok sk ok ok ok ok s ok ok ok sk ok ok sk ok ok sk ok ok ok ok ok k ok ok
FLOW PROCESS FROM NODE 204.00 TO NODE 204.00 IS CODE = 81

100 YEAR RAINFALL INTENSITY(INCH/HOUR) = 3.387
*USER SPECIFIED(SUBAREA):
RESIDENTIAL (1. DU/AC OR LESS) RUNOFF COEFFICIENT = .4500

S.C.S. CURVE NUMBER (AMC II) = ©
AREA-AVERAGE RUNOFF COEFFICIENT = ©.4500

SUBAREA AREA(ACRES) =  ©.90  SUBAREA RUNOFF(CFS) =  1.37
TOTAL AREA(ACRES) = 1.1  TOTAL RUNOFF(CFS) = 1.68
TC(MIN.) = 10.42

sk s ok ok ok ok sk ok ok ok ok o ok ok ok o ok ok ok ok sk ok ok ok sk ok ok sk ok sk ok ok ok ok ok ok s ok ok sk ok sk ok ok sk ok ok ok ok sk ok ok s ok ok ok ok sk ok ok sk ok ok ok ok ok k ok ok
FLOW PROCESS FROM NODE 204.00 TO NODE 200.00 IS CODE = 52

>>>>>COMPUTE NATURAL VALLEY CHANNEL FLOW<<<<<
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BMPRMIT.RES
>>>>>TRAVELTIME THRU SUBAREA<<<<<

ELEVATION DATA: UPSTREAM(FEET) = 19.80 DOWNSTREAM(FEET) = 18.60
CHANNEL LENGTH THRU SUBAREA(FEET) = 275.00 CHANNEL SLOPE = ©.0044
CHANNEL FLOW THRU SUBAREA(CFS) = 1.68

FLOW VELOCITY(FEET/SEC) = 1.10 (PER LACFCD/RCFC&WCD HYDROLOGY MANUAL)
TRAVEL TIME(MIN.) = 4.18 Tc(MIN.) = 14.60

LONGEST FLOWPATH FROM NODE  205.00 TO NODE  200.00 = 455.00 FEET.
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FLOW PROCESS FROM NODE 200.00 TO NODE 100.00 IS CODE = 31
>>>>>COMPUTE PIPE-FLOW TRAVEL TIME THRU SUBAREA<<<<<
>>>>>USING COMPUTER-ESTIMATED PIPESIZE (NON-PRESSURE FLOW)<<<<<

ELEVATION DATA: UPSTREAM(FEET) = 17.10 DOWNSTREAM(FEET) = 16.30
FLOW LENGTH(FEET) = 220.00  MANNING'S N = 0.011

DEPTH OF FLOW IN 12.0 INCH PIPE IS 7.4 INCHES

PIPE-FLOW VELOCITY(FEET/SEC.) = 3.32

ESTIMATED PIPE DIAMETER(INCH) = 12.00 NUMBER OF PIPES = 1
PIPE-FLOW(CFS) = 1.68

PIPE TRAVEL TIME(MIN.) = 1.11 Tc(MIN.) = 15.71

LONGEST FLOWPATH FROM NODE 205.00 TO NODE 100.00 = 675.00 FEET.

sk s ok ok ok ok sk ok ok ok ok ok ok ok ok o ok ok s ok ok sk ok K ok ok sk ok ok sk ok o ok ok ok ok ok ok s ok ok sk ok sk ok ok s ok ok ok ok sk ok ok ok ok ok ok sk ok ok sk ok ok ok ok ok Kk ok ok
FLOW PROCESS FROM NODE 100.00 TO NODE 100.00 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.) = 15.71

RAINFALL INTENSITY(INCH/HR) = 2.83

TOTAL STREAM AREA(ACRES) = 1.10

PEAK FLOW RATE(CFS) AT CONFLUENCE = 1.68

** CONFLUENCE DATA **

STREAM RUNOFF Tc INTENSITY AREA

NUMBER (CFS) (MIN.)  (INCH/HOUR) (ACRE)
1 15.86  15.97 2.803 10.97
2 1.68  15.71 2.829 1.10

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

** PEAK FLOW RATE TABLE **
STREAM RUNOFF Tc INTENSITY
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BMPRMIT.RES

NUMBER (CFS) (MIN.)  (INCH/HOUR)
1 17.27  15.71 2.829
2 17.52  15.97 2.803

COMPUTED CONFLUENCE ESTIMATES ARE AS FOLLOWS:

PEAK FLOW RATE(CFS) = 17.52 Tc(MIN.) = 15.97
TOTAL AREA(ACRES) = 12.1
LONGEST FLOWPATH FROM NODE 205.00 TO NODE 100.00 = 675.00 FEET.

END OF STUDY SUMMARY':
TOTAL AREA(ACRES) = 12.1 TC(MIN.) = 15.97
PEAK FLOW RATE(CFS) = 17.52

END OF RATIONAL METHOD ANALYSIS
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Hydraulic Calculation for Public 18" RCP SD in Hollister

Project Description

Friction Method

Solve For

Input Data

Roughness Coefficient
Channel Slope
Diameter

Discharge

Results

Normal Depth
Flow Area
Wetted Perimeter
Hydraulic Radius
Top Width

Critical Depth
Percent Full
Critical Slope
Velocity

Velocity Head
Specific Energy
Froude Number
Maximum Discharge
Discharge Full
Slope Full

Flow Type

GVF Input Data

Downstream Depth
Length
Number Of Steps

GVF Output Data

Upstream Depth

Profile Description

Profile Headloss

Average End Depth Over Rise
Normal Depth Over Rise

Downstream Velocity

Manning Formula

Normal Depth

0.013
0.00300
1.50
5.87

1.26
1.58
3.47
0.46
1.10
0.94
83.9
0.00616
3.71
0.21
1.47
0.55
6.19
5.75
0.00312
SubCritical

0.00
0.00

0.00

0.00
0.00
83.92
Infinity

ft/ft
ft
ft®/s

ft
ft2
ft
ft
ft
ft
%
ft/ft
ft/s
ft
ft

ft®/s
ft®/s
ft/ft

ft
ft

ft

ft
%
%
ft/s

2/13/2019 11:14:45 AM

Bentley Systems, Inc. Haestad Methods Sol@Bintl€eRtewMaster V8i (SELECTseries 1) [08.11.01.03]
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Hydraulic Calculation for Public 18" RCP SD in Hollister

GVF Output Data

Upstream Velocity Infinity  ft/s
Normal Depth 1.26 ft
Critical Depth 0.94 ft
Channel Slope 0.00300 ft/ft
Critical Slope 0.00616  ft/ft

Bentley Systems, Inc. Haestad Methods Sol@Bintl€eRtewMaster V8i (SELECTseries 1) [08.11.01.03]
2/13/2019 11:14:45 AM 27 Siemons Company Drive Suite 200 W Watertown, CT 06795 USA +1-203-755-1666 Page 2 of 2



Cross Section for Public 18" RCP SD in Hollister

Project Description

Friction Method Manning Formula

Solve For Normal Depth

Input Data

Roughness Coefficient 0.013
Channel Slope 0.00300  ft/ft
Normal Depth 1.26 ft
Diameter 1.50 ft
Discharge 5.87 ft¥/s

Cross Section Image

TN

1.50 ft
1261t
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NOTES TO USERS

This map is for use in administering the National Flood Insurance Program. It does
not necessarily identify all areas subject to flooding, particularly from local drainage
sources of small size. The community map repository should be consulted for
possible updated or additional flood hazard information.

To obtain more detailed information in areas where Base Flood Elevations (BFEs)
and/or have been i users are to consult the Flood
Profiles and Floodway Data andfor Summary of Stillwater Elevations tables
contained within the Flood Insurance Study (FIS) report that accompanies this FIRM.
Users should be aware that BFEs shown on the FIRM represent rounded whole-foot
elevations. These BFEs are intended for flood insurance rating purposes only and
should not be used as the sole source of flood elevation information. Accordingly,
flood elevation data presented in the FIS report should be utilized in conjunction with
the FIRM for purposes of andor floodplain

Coastal Base Flood Elevations (BFEs) shown on this map apply only landward of
0.0 North American Vertical Datum of 1988 (NAVD 88). Users of this FIRM should be
aware that coastal flood elevations are also provided in the Summary of Stillwater
Elevations table in the Flood Insurance Study report for this jurisdiction. Elevations
shown in the Summary of Stillwater Elevations table should be used for construction
andlor floodplain management purposes when they are higher than the elevations
shown on this FIRM.

Boundaries of the floodways were computed at cross sections and interpolated
between cross sections. The floodways were based on hydraulic considerations with
regard to requirements of the National Flood Insurance Program. Floodway widths
and other pertinent floodway data are provided in the Flood Insurance Study report
for this jurisdiction.

Certain areas not in Special Flood Hazard Areas may be protected by flood control
structures. Refer to Section 2.4 "Flood Protection Measures" of the Flood Insurance
Study report for information on flood control structures for this jurisdiction.

The projection used in the preparation of this map was Universal Transverse
Mercator (UTM) Zone 11. The horizontal datum was NAD83, GRS1980 spheroid
Differences in datum, spheroid, projection or UTM zones used in the production of
FIRMSs for adjacent jurisdictions may result in slight positional differences in map
features across i These do ot affect the accuracy
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SPECIAL FLOOD HAZARD AREAS SUBJECT TO INUNDATION BY THE
1% ANNUAL CHANCE FLOOD

The 1% annual chance flood (100-year fiood), also known as the base flood, is the flood that has a
1% chance of being equaled or exceeded in any given year. The Special Flood Hazard Area is the
area subject to flooding by the 1% annual chance flood. Areas of Special Flood Hazard include Zones
A, AE, AH, AO, AR, A99, V, and VE. The Base Flood Elevation is the water-surface elevation of the
1% annual chance flood

ZONEA No Base Flood Elevations determined.
ZONE AE Base Flood Elevations determined.

ZONE AH Flood depths of 1 to 3 feet (usually areas of ponding); Base Flood Elevations
determined.

ZONE AQ Flood depths of 1 to 3 feet (usually sheet flow on sloping terrain); average depths
determined. For areas of alluvial fan flooding, velocities also determined.

ZONEAR  Special Flood Hazard Area formerly protected from the 1% annual chance flood by
a flood control system that was subsequently decertified. Zone AR indicates that
the former flood control system is being restored to provide protection from the
1% annual chance or greater flood.

ZONE A99 Areas to be protected from 1% annual chance flood event by a Federal flood
protection system under construction; no Base Flood Elevations determined.

ZONEV Coastal flood zone with velocity hazard (wave action); no Base Flood Elevations
determined.

ZONE VE Coastal flood zone with velocity hazard (wave action); Base Flood Elevations
determined.

FLOODWAY AREAS IN ZONE AE

The floodway s the channel of a stream plus any adjacent floodplain areas that must be kept free o
encroachment o that the 1% annual chance flood can be carried without substantial increases in
flood heights.

OTHER FLOOD AREAS
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