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APPENDIX 3

AES 100-YEAR STORM EVENT CALCULATIONS-

EXISTING CONDITIONS
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RATIONAL METHOD HYDROLOGY COMPUTER PROGRAM PACKAGE
Reference: SAN DIEGO COUNTY FLOOD CONTROL DISTRICT
2003,19285,1281 EHYDROLOGY MANUAL
{c) Copyright 1982-2007 Advanced Engineering Software (aes)
Ver. 13.9 Release Date: 04/04/2008 License ID 1402

Analysis prepared by:
Stuart Eﬁgineering
7525 Metropolitan Drive, Suite 308
San Diego, California 92108
(619) 296-1010 se@stuartengineering.com

kkkkkFRAFFRXFRF R A XK Fdkdkd%x DESCRIPTION OF STUDY #*kkk k& kkhhdhdrdhkhhrdddhFhdk

* LAKE JENNINGS MARKET PLACE - EXISTING CONDITIONS *
* SQUTHEAST CORNER OLDE HIGHWAY 80 AND LAKE JENNINGS PARK ROAD *
* COUNTY OF SAN DIEGC - STUART ENGINEERING JOB # 921-05-04 *
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FILE NAME: 9S21HYD2.DAT
TIME/DATE OF STUDY: 11:19 02/12/2015

2003 SAaN DIEGO MANUAL CRITERIA

USER SPECIFIED STORM EVENT (YEAR) = 100.00

6-HOUR DURATION PRECIPITATICN (INCHES) = 2.800

SPECIFIED MINIMUM PIPE SIZE(INCH) = 6.00

SPECIFIED PERCENT OF GRADIENTS (DECIMAL) TO USE FOR FRICTION SLOPE = 0.95
SAN DIEGO HYDROLOGY MANUAL "C"-VALUES USED FOR RATIONAL METHCD

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

HALF-~ CROWN TO STREET-CROSSFALL: CURE GUTTER~-GEOMETRIES: MANNING
WIDTH CROSSFALL IN- / OUT-/PARK- HEIGHT WIDTH LIP HIKE FACTOR
NO. (FT) (FT) SIDE / SIDE/ WAY (FT) (FT) (FT) (FT) (n)

1 30.0 20.0 0.018/0.018/0.020 0.67 2,00 0.0313 0.167 0.0150
2 25.0 15.0 0.0206/0.020/0.020 0.50 1.50 0.0312 0.125 0.1000
GLOBAL STREET FLOW-DEPTH CONSTRAINTS:

1. Relative Flow-Depth = 0.00 FEET

as (Maximum Allowable Street Flow Depth) - (Top-of-Curb}
2. (Depth)*{Velocity) Constraint = 6.0 (FT*FT/S)

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

R R iR R R S R RS R R R
FL.OW PROCESS FROM NODE 100.00 TO NODE 105.00 IS CODE = 21

*[JSER SPECIFIED (SUBAREA) :

BARREN COVER RUNOFF COEFFICIENT = .3000
§.C.8. CURVE NUMBER (AMC II} = 0
INITIAL SUBAREA FLOW-LENGTH (FEET} = 100.00

UPSTREAM ELEVATION (FEET} = 760.00




DOWNSTREZM ELEVATION (FEET) 741.00

ELEVATION DIFFERENCE (FEET) 19.00

SUBAREA OVERLAND TIME OF FLOW(MIN.) = 6.684

WARNING: THE MAXIMUM OVERLAND FLOW SLOPE, 10.%, IS USED IN T¢ CALCULATION!
100 YEAR RAINFALL INTENSITY (INCH/HOUR} = 6.117

SUBAREA RUNOFF (CFS) = 0.18

TOTAL AREA (ACRES) = Q.10 TOTAL RUNOFF (CFS) = G.18
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FLOW PROCESS FROM NODE 105,00 TO NODE 110.00 Is CCDE = 51
>>>>>COMPUTE TRAPEZOIDAL CHANNEL FLOW<<<<<
>>>>>TRAVELTIME THRU SUBAREA (EXISTING ELEMENT) <<<<<

ELEVATION DATA: UPSTREAM({FEET) = 741.00 DOWNSTREAM(FEET) = £81.80
CHANNEL LENGTH THRU SUBAREA{FEET) = 600.00 CHANNEL SILOPE = 0.0987
CHANNEL BASE {(FEET) = 0.00 "ZW FACTOR = 7.000
MANNING'S FACTOR = 0.030 MAXTIMUM DEPTH (FEET) = 1.00
100 YEAR RAINFALL INTENSITY (INCH/HOUR) = 4.906
*USER SPECIFIED (SUBAREA) :
BARREN COVER RUNOFF COEFFICIENT = .3000
S.C.8. CURVE NUMBER (AMC II) = 0
TRAVEL TIME COMPUTED USING ESTIMATED FLOW(CFS) = 1.47
TRAVEL TIME THRU SUBAREA BASED ON VELOCITY (FEET/SEC.) = 3.67
AVERAGE FLOW DEPTH (FEET) = 0.24 TRAVEL TIME(MIN.) = 2.73
Tc {(MIN.) = 9.41
SUBAREA AREA (ACRES) = 1.73 SUBAREA RUNOFF (CFS} = 2.55
AREA-AVERAGE RUNOFF COEFFICIENT = (.300
TOTAL AREA (ACRES) = 1.8 PEAK FLOW RATE(CFS) = 2.69
END OF SUBAREA CHANNEL FLOW HYDRAULICS:
DEPTH(FEET) = 0.30 FLOW VELOCITY (FEET/SEC.} = 4.26
LONGEST FLOWFATH FROM NODE 100.00 TC NODE 110.00 = 700.00 PEET.
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*

FLCW PROCESS FROM NODE 110.00 TO NODE 110.¢0 IS CODE = 81

100 YEAR RAINFALL INTENSITY (INCH/HOUR) = 4.906
*USER SPECIFIED (SUBAREA) :
BARREN COVER RUNOFF COEFFICIENT = .3600

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

AREA-AVERAGE RUNOFF COEFFICIENT = 0.3270

SUBAREA AREA (ACRES) = 1.50 SUBAREA RUNOFF (CFS) = 2.65
TOTAL AREA(ACRES) = 3.3 TOTAL RUNCFF (CFS) = 5.34
TC(MIN.) = 9.41
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FLOW PROCESS FROM NODE 110.00 TC NODE 1206.00 IS CODE = 41

>>>>>COMPUTE PIPE-FLOW TRAVEL TIME THRU SUBAREA<<<<<
>55>>>USING USER-SPECIFIED PIPESIZE (EXISTING ELEMENT) <<<<<

ELEVATION DATA: UPSTREAM(FEET) = 681.80 DOWNSTREAM (FEET) = 681.10
FLOW LENGTH (FEET) = 50.00 MANNING'S N = 0.013

DEPTH OF FLOW IN 24.0 INCH PIPE IS 7.4 INCHES

PIPE-FLOW VELOCITY({(FEET/SEC.) = 6.52

GIVEN PIPE DIAMETER{INCH) = 24.00 NUMBER OF PIPES = 1
PIPE-FLOW(CFS) = 5.34




PIPE TRAVEL TIME (MIN.) = 0.13 Tc (MIN.) = 9.54
LONGEST FLOWPATH FROM NODE 100.00 TO NODE 120.00 = 750.00 FEET.

LR R R RS SRR SRR E RS AR R R R AR EEELERESS AR LR R AR RS R R R A

FLOW PROCESS FROM NODE 120.00 TO NODE 120.00 IS CODE = 81

100 YEAR RAINFALL INTENSITY (INCH/HOUR) = 4.864
*[JSER SPECIFIED (SUBAREA) :
STREETS & RCADS (DITCHES} RUNOFF COEFFICIENT = .6600
S.C.S. CURVE NUMBER (AMC II) = 0
AREA-AVERAGE RUNOFF COEFFICIENT = 0.3855b
SUBAREA AREA (ACRES) = 0.71 SUBAREA RUNOFF (CFS} = 2.28
TOTAL AREA(ACRES) = 4.0 TOTAL RUNOFF (CFS) = 7.58
TC(MIN.) = 9.54
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FLOW PROCESS FROM NODE 120,00 TO NODE 130.00 IS CCDE = 51

>>>>>COMPUTE TRAPEZOIDAL CHANNEL FLOW<<<<<
>>5>>TRAVELTIME THRU SUBAREA (EXISTING ELEMENT) <<<<<

ELEVATION DATA: UPSTREAM (FEET) = 681.10. DOWNSTREAM (FEET) = 669.00
CHANNEL LENGTH THRU SUBAREA (FEET) = 490.00 CHANNEL SLOPE = 0.0247
CHANNEL BASE(FEET) = 10.00 "EZ" FACTOR = 10.000
MANNING'S FACTOR = 0.015 MAXIMUM DEPTH (FEET} = 0.50

100 YEAR RAINFALL INTENSITY (INCH/HOUR) = 4.359

*JSER SPECIFIED (SUBARER) :
RESIDENTTIAL (1. DU/AC OR LESS) RUNOFF COEFFICIENT = .4200

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

TRAVEL TIME COMPUTED USING ESTIMATED FLOW(CFS) = 2.85

TRAVEL TIME THRU SUBAREA BASED ON VELOCITY {FEET/SEC.) = 4.63

AVERAGE FLOW DEPTH(FEET) = 0.18 TRAVEL TIME(MIN.} = 1.76

Tc (MIN.} = 11.30

SUBAREA AREA (ACRES) = 2.4%9 SUBAREA RUNOFF (CFS) = 4.586
AREA-AVERAGE RUNOFF COEFFICIENT = 0.399

TOTAL AREA (ACRES) = &.5 PEAK FLOW RATE(CFS} = 11.35
END OF SUBAREA CHANNEL FLOW HYDRAULICS:

DEPTH (FEET) = 0.20 FLOW VELOCITY (FEET/SEC.) = 4.86

LONGEST FLOWPATH FROM NODE 100.00 TO NODE 130.00 = 1240.00 FEET.
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FI.OW PROCESS FROM NODE 130.00 TO NODE 140.00 IS CODE = 41

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

ELEVATION DATA: UPSTREAM (FEET) = 669.00 DOWNSTREAM(FEET) = 667.00
FLOW LENGTH (FEET) = 40.00 MANNING'S N = 0.013

ASSUME FULL-FLOWING PIPELINE

PIPE-FLOW VELOCITY (FEET/SEC.) = 14.45

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

GIVEN PIPE DIAMETER({INCH} = 12.00 NUMBER OF PIPES = 1

PIPE-FLOW (CFS) = 11.35

PIPE TRAVEL TIME(MIN.) = 0.05 Tc (MIN.) = 11.35

LONGEST FLOWPATH FROM NODE 100.00 TO NODE 140.00 = 1280.00 FEET.
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FLOW PROCESS FROM NODE 140.00 TO NODE 150.00 TS CODE = 51
>>»>»»>>COMPUTE TRAPEZOIDAL CHANNEL FLOW<<<<<
>>>>>TRAVELTIME THRU SUBAREA (EXISTING ELEMENT}<<<<<

ELEVATION DATA: UPSTREAM{FEET) = 667.00 DOWNSTREAM (FEET) = 655.00
CHANNEL LENGTH THRU SUBAREA (FEET) = 42G.00 CHANNEL SLOPE = 0.028¢6
CHANNEL BASE (FEET) = 20.00 nZ" FACTOR = 20.000
MANNING'S FACTOR = 0.015 MAXIMUM DEPTH (FEET) = 3.00

100 YEAR RAINFALL INTENSITY (INCH/HOUR} = 3.981

*USER SPECIFIED (SUBAREA} :
MEADOW POOR COVER RUNOFF COEFFICIENT = .3600

$.C.S. CURVE NUMBER (AMC II) = G

TRAVEL TIME COMPUTED USING ESTIMATED FLOW(CFS} = 12.8¢6

TRAVEL TIME THRU SUBAREA BASED ON VELOCITY(FEET/SEC.)} = 4,21

AVERAGE FLOW DEPTH(FEET) = 0.13 TRAVEL TIME (MIN.) = 1.66

Tc (MIN.) = 13.01

SUBAREA AREA (ACRES) = 2.11 SUBAREA RUNOFF (CFS) = 3.02
AREA-AVERAGE RUNOFF COEFFICIENT = 0.389

TOTAL AREA (ACRES) = 8.6 PEAK FLOW RATE(CFS) = 13.39
END OF SUBAREA CHANNEL FLOW HYDRAULICS:

DEPTH (FEET) = 0.14 FLOW VELOCITY (FEET/SEC.) = 4,19

LONGEST FLOWPATH FROM NODE 100.00 TC NODE 150.00 = 17C¢0.00 FEET.
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FLOW PROCESS FROM NODE 200.00 TO NODE 205.00 IS CODE = 21

*USER SPECIFIED (SUBARER) :

MEADOW POOR COVER RUNOFF COEFFICIENT = .3000
8.C.8. CURVE NUMBER (AMC II) = 0
INITIAL SUBAREA FLOW-LENGTH (FEET) = 100.00
UPSTREAM ELEVATION (FEET) = 691.00
DOWNSTREAM ELEVATION (FEET) = £87.00
ELEVATION DIFFERENCE (FEET) = 4.00
SUBAREA OVERLAND TIME OF FLOW(MIN,.) = 9.072
100 YEAR RAINFALL INTENSITY (INCH/HOUR) = 5.024
SUBAREA RUNOFF{CFS} = 0.14
TOTAL AREA{ACRES) = 0.09 TOTAL RUNOFF (CFS) = 0.14
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FLOW PROCESS FRCOM NODE 205.00 TO NODE 210.00 IS8 CODE = 51
=>>>>>CCMPUTE TRAPEZOIDAL CHANNEL FLOW<<<<<
>>>>>TRAVELTIME THRU SUBAREZA (EXISTING ELEMENT) <<<<<

ELEVATICN DATA: UPSTREAM(FEET) = 687.00 DOWNSTREAM (FEET) = 677.00
CHANNEL LENGTH THRU SUBAREA(FEET) = 160,00 CHANNEL SLOPE = 0.0625
CHANNEL BASE (FEET) = 0.00 "Z" FACTOR = 20.000
MANNING'S FACTOR = 0.030 MAXIMUM DEPTH(FEET) = 0.50
100 YEAR RAINFALL INTENSITY (INCH/HOUR) = 4.572
*USER SPECIFIED (SUBAREA) :
BARREN COVER RUNOFF COEFFICIENT = .3000
5.C.S8, CURVE NUMBER (AMC II) = 0
TRAVEL TIME COMPUTED USING ESTIMATED FLOW(CFS) = 0.58
TRAVEL TIME THRU SUBAREA BASED ON VELOCITY (FEET/SEC.} = 1.87
AVERAGE FLOW DEPTH(FEET) = 0.31i2 TRAVEL TIME (MIN.} = 1.43

Tc (MIN,) = 10.5¢C




SUBAREA AREA{ACRES) = 0.65 SUBAREA RUNOCFF (CFS) = 0.89

AREA-AVERAGE RUNOFF COEFFICIENT = 0.300

TOTAL AREA (ACRES) = 0.7 PEAK FLOW RATE(CFS} = 1.01
END OF SUBAREA CHANNEL FLOW HYDRAULICS:

DEPTH (FEET) = 0.15 FLOW VELOCITY (FEET/SEC.) = 2.26

LONGEST FLOWPATH FROM NODE 200.00 TO NODE 210.00 = 260.00 FEET.
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FLOW PROCESS FROM NODE 300.00 TO HODE 305.00 IS CODE = 21

*USER SPECIFIED(SUBAREA) :

MEADOW POOR COVER RUNOFF CQEFFICIENT = .3000
S.C.S8. CURVE NUMBER (AMC II) = Q
INITIAL SUBAREA FLOW-LENGTH (FEET) = 100.00
UPSTREAM ELEVATICN (FEET) = 691.00
DOWNSTREAM ELEVATION (FEET) = 688.00
ELEVATION DIFFERENCE (FEET) = 3.00
SUBAREA OVERLAND TIME OF FLOW(MIN.) = 9.585
100 YEAR RAINFALL INTENSITY (INCH/HOUR) = 4.722
SUBAREA RUNOFF{(CFS) = G.13
TOTAL AREA (ACRES) = 0.09 TOTAL RUNOFF (CFS) = 0.13
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FLOW PROCESS FROM NODE 305.00 TO NODE 3310.00 IS CODE = 51

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

ELEVATION DATA: UPSTREAM(FEET) = 688.00 DOWNSTREAM({FEET) = 656.00
CHANNEL LENGTH THRU SUBAREA (FEET) = 830.00 CHANNEL SLOPE = 0.0386
CHANNEL BASE (FEET) = 0.00 nZ" FACTCR = 30.000
MANNING'S FACTOR = 0.030 MAXIMUM DEPTH (FEET) = 0.50
100 YEAR RAINFALL INTENSITY{INCH/HCUR} = 3.410
*UUSER SPECIFIED (SUBAREA) :
BARREN COVER RUNOFF COEFFICIENT = .3000
$.C.8. CURVE NUMBER (AMC II) = 0
TRAVEL TIME COMPUTED USING ESTIMATED FLOW(CFS) = 2.42
TRAVEL TIME THRU SUBAREA BASED ON VELOCITY (FEET/SEC.) = 2.11
AVERAGE FLOW DEPTH(FEET) = 0.20 TRAVEL TIME (MIN.) = 6.56
Tc (MIN.) = 16.54
SUBAREA AREA(ACRES) = 4,40 SUBAREA RUNOFF (CFS} = 4.50
AREA-AVERAGE RUNQFF COEFFICIENT = 0.300
TOTAL AREA (ACRES) = 4.5 PEAK FLOW RATE(CFS) = 4.59
END OF SUBAREA CHANNEL FLOW HYDRAULICS:
DEPTH{FEET) = 0.25 FLOW VELOCITY (FEET/SEC.) = 2.47
LONGEST FLOWPATH FROM NODE 300.00 TO NODE 31C0.C00 = 930.00 FEET.
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FLOW PROCESS FRCM NODE 400.00 TO NODE 405.00 IS CODE = 21

*UUSER SPECIFIED (SUBAREA) :

NEIGHBORHOOD COMMERCIAL RUNOFF COEFFICIENT = .60CC
§.C.S. CURVE NUMBER (AMC II) = Q

INITIAL SUBAREA FLOW-LENGTH(FEET) = 80.00




UPSTREAM ELEVATION (FEET) = 670.70
DOWNSTREAM ELEVATION (FEET) = 668.50

ELEVATION DIFFERENCE (FEET) = 2.20
SUBAREA OVERLAND TIME OF FLOW(MIN.} = 5.746
100 YEAR RAINFALL INTENSITY(INCH/HCUR) = 6.744
SUBAREA RUNOFF(CFS) = 0.20
TOTAL AREA (ACRES) = 0.05 TOTAL RUNOFF{(CFS) = 0.20
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FLOW PROCESS FROM NODE 405.00 TO NODE 410,00 IS CODE = 61
>>>>>COMPUTE STREET FLOW TRAVEL TIME THRU SUBAREA<<<<<
>>>>> (STANDARD CURB SECTION USED) <<<<<

UPSTREAM ELEVATION (FEET) = 668.00 DOWNSTREAM ELEVATION(FEET) = 66C.00
0

(
STREET LENGTH(FEET) = 340.00 CURB HEIGHT (INCHES) = 6.
STREET HALFWIDTH (FEET) = 40.00

DISTANCE FROM CROWN TO CROSSFALL GRADEBREAK (FEET) = 10.00
INSIDE STREET CROSSFALL(DECIMAL) = 0.020
QUTSIDE STREET CROSSFALL (DECIMAL) = 0.020

SPECIFIED NUMBER CF HALFSTREETS CARRYING RUNOFF = 1

STREET PARKWAY CROSSFALL (DECIMAL) = 0.020

Manning's FRICTION FACTCR 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.%85
STREETFLOW MODEL RESULTS USING ESTIMATED FLOW:
STREET FLOW DEPTH(FEET) = 0.23
HALFSTREET FLOOD WIDTH({FEET) = 4.98
AVERAGE FLOW VELOCITY {(FEET/SEC.) = 2.58
PRODUCT OF DEPTH&VELOCITY (FPT*FT/SEC.) = 0.58
STREET FLOW TRAVEL TIME(MIN.) = 2.19 Tc (MIN.} = 7.94
100 YEAR RATINFALL INTENSITY (INCH/HOUR) = 5.474
*JSER SPECIFIED (SUBAREA) :
NEIGHBORHQOD COMMERCIAL RUNOFF COEFFICIENT = .6000
S.C.8. CURVE NUMBER (AMC II) = 0
AREA-AVERAGE RUNOFF COEFFICIENT = 0,600
SUBAREA AREA (ACRES) = 0.45 SUBAREA RUNOFF(CFS) = 1.438
TOTAL AREA (ACRES) = 0.5 PEAK FLOW RATE({CFS) = 1.64

END OF SUBAREA STREET FLOW HYDRAULICS:

DEPTH (FEET) = 0.26 HALFSTREET FLOOD WIDTH (FEET) = 6.76

FLOW VELCOCITY (FEET/SEC.) = 2.86 DEPTH*VELOCITY (FT*FT/SEC.} = 0.75
LONGEST FLOWPATH FROM NODE 400.00 TO NODE 410.00 = 420.00 FEET.
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FLOW PROCESS FROM NCDE 410.00 TO NODE 430.00 IS CODE = 81

100 YEAR RAINFALL INTENSITY (INCH/HOUR) = 5.474
*USER SPECIFIED (SUBARER) :
NEIGHBORHOOD COMMERCIAL RUNOFF COEFFICIENT = .6000
S.C.S. CURVE NUMBER {AMC II} = 0
AREA-AVERAGE RUNOFF COEFFICIENT = 0.6000
SUBAREA AREA (ACRES) = .50 SUBAREA RUNOQFF(CFS} = 1.64
TOTAL AREA(ACRES) = 1.0 TOTAL RUNOFF (CFS) = 3.28

TC(MIN.) = 7.24
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FLOW PROCESS FROM NODE 500,00 TO NODE 505.00 IS CODE = 21

*USER SPECIFIED (SUBAREA) :
RESIDENTIAL (1. DU/AC OR LESS) RUNOFF COEFFICIENT = .4500

5.C.S. CURVE NUMBER (AMC II) = 0
INITTAL SUBAREA FLOW-LENGTH(FEET) = 100.00
UPSTREAM ELEVATION (FEET} = 702.00
DOWNSTREAM ELEVATION(FEET) = £95.00
ELEVATION DIFFERENCE (FEET) = 7.00
SUBAREA OVERLAND TIME OF FLOW(MIN.) = 5.117
100 YEAR RAINFALL INTENSITY(INCH/HOUR) = 6.478
SUBAREA RUNOFF (CFS) = 0.44
TOTAL AREA(ACRES} = 0.15 TOTAL RUNOFF(CFS) = 0.44
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FLOW PROCESS FROM NODE 505.00 TO NODE 510.00 IS5 CODE = 51
»»>>>>COMPUTE TRAPEZOIDAL CHANNEL FLOW<<<<<
»>>>>TRAVELTIME THRU SUBAREA (EXISTING ELEMENT) <<<<<

ELEVATION DATA: UPSTREAM{FEET) = 695.00 DOWNSTREAM(FEET) = 689.50
CHANNEL LENGTH THRU SUBAREA(FEET) = 65.00 CHANNEL SLOPE = 0.0846
CHANNEL BASE(FEET) = 0.00 nZ* FACTOR = 20.000
MANNING'S FACTOR = 0.030 MAXIMUM DEPTH(FEET} = 0.50
100 YEAR RAINFALL INTENSITY (INCH/HOUR) = 6.162
*USER SPECIFIED (SUBAREA) :
RESTDENTIAL (1. DU/AC OR LESS) RUNOFF COEFFICIENT = .4500
5.C.S. CURVE NUMBER {AMC II) = 0
TRAVEL TIME COMPUTED USING ESTIMATED FLOW(CFS) = 0.55
TRAVEL TIME THRU SUBAREA BASED ON VELOCITY{FEET/SEC.) 2.20
AVERAGE FLOW DEPTH(FEET) = 0.11 TRAVEL TIME{(MIN.) = 0.49
Te {MIN.) = £.61
SUBAREA AREA (ACRES) = 0.08 SUBAREA RUNOFF (CFS) = 0.22

AREA-AVERAGE RUNCFF COEFFICIENT = 0©.450
TOTAL AREA (ACRES) = G.2 PEAK FLOW RATE (CFS} = 0.64

END OF SUBAREA CHANNEL PFLOW HYDRAULICS:
DEPTH(FEET) = 0.12 FLOW VELOCITY (FEET/SEC.) = 2.24
LONGEST FLOWPATH FROM NODE 500.00 TO NODE 510.00 = 16%.00 FEET.

END OF STUDY SUMMARY:
TOTAL AREA (ACRES) =
PEAK FLOW RATE (CFS) = 0.64

END OF RATIONAL METHOD ANALYSIS




APPENDIX 4

AES 100-YEAR STORM EVENT CALCULATIONS-

PROPOSED CONDITIONS
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RATIONAL METHOD HYDROLOGY CCMPUTER PROGRAM PACKAGE
Reference: SAN DIEGO COUNTY FLOOD CONTRCL DISTRICT
2003,1885,1981 HYDROLOGY MANUAL
(c) Copyxright 1982-2007 Advanced Engineering Software (aes)
Ver. 13.9 Release Date: 04/04/2008 License ID 1402

Analysis prepared by:

Stuart Engineering
7525 Metropolitan Drive, Suite 308
San Diego, California 92108
(619) 296-1010 se@stuartengineering.com
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* LAKE JENNINGS MARKETPLACE *
* PRELIMINARY PROPCSED DRAINAGE ANALYSIS *
* 921-13-05 -- ACE 2014-03-26- REVISED 2014-10-13 *
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FILE NAME: 921HYDP.DAT ,
TIME/DATE OF STUDY: 08:52 02/11/2015

2003 SAN DIEGO MANUAL CRITERIA

USER SPECIFIED STORM EVENT(YEAR) = 100.00
6-HOUR DURATION PRECIPITATION (INCHES) = 2.800
SPECIFIED MINIMUM PIPE SIZE(INCH) = 6.00
SPECIFIED PERCENT OF GRADIENTS (DECIMAL) TO USE FOR FRICTION SLOPE = 0.95
SAN DIEGO HYDROLCGY MANUAL "C"-VALUES USED FOR RATIONAL METHOD
NOTE: CONSIDER ALL CONFLUENCE STREAM COMBINATIONS
FOR ALL DOWNSTREZM ANALYSES
*JSER-DEFINED STREET-SECTICNS FOR COUPLED PIPEFLOW AND STREETFLOW MODEL*

HALF- CROWN TO STREET-CROSSFALL: CURB GUTTER~GEOMETRIES: MANNING
WIDTH CROSSFALL IN- / OUT-/PARK- HEIGHT WIDTH LIP HTIKE FACTOR
NO. (FT) (FT) SIDE / SIDE/ WAY (FT) {gr) (FT) (FT) (n)

1 30.0 20.0 0.018/0.018/0.020 0.67 2.00 0.0313 0.187 0.0150
2 35.0 25.90 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 = 0.67 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
QR EQUAL TO THE UPSTREAM TRIBUTARY PIPE.*
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FLOW PROCESS FROM NODE 100.00 TO NODE 105.00 XS CODE = 21

*USER SPECIFIED (SUBAREA) :
USER-SPECIFIED RUNOFF COEFFICIENT = .3000




*®

*

*

S.C.S. CURVE NUMBER (AMC TII}) = 93

INITIAL SUBAREA FLOW-LENGTH (FEET} = 160.00

UPSTREAM ELEVATION (FEET) = 760.00

DOWNSTREAM ELEVATION (FEET} = 741.00

ELEVATION DIFFERENCE (FEET} = 19.00

SUBAREA OVERLAND TIME OF FLOW({(MIN.) = 6.684

WARNING: THE MAXIMUM OVERLAND FLOW SLOPE, 10.%, IS USED IN Tc CALCULATION!
100 YEAR RAINFALL INTENSITY (INCH/HOUR) = 6.117

SUBAREA RUNOFF (CF8) = 0.18

TOTAL AREA (ACRES) = 0.10 TOTAL RUNOFF(CFS) = 0.18
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FLOW PROCESS FROM NODE 105.00 TO NODE 11¢.00 IS CODE. = 51

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

CHANNEL LENGTH THRU SUBAREA{FEET) = 600.00
REPRESENTATIVE CHANNEL SLOPE = 0.1000
CHANNEL BASE (FEET) = 0.00 "zZn FACTOR = 7.000
MANNING'S FACTOR = 0.030 MAXIMUM DEPTH (FEET) = 1.00
100 YEAR RAINFALL INTENSITY (INCH/HOUR) = 4.906
*USER SPECIFIED (SUBAREA) :
USER-SPECIFIED RUNOFF COEFFICIENT = .3000
§.C.8. CURVE NUMBER (AMC II) = 93
TRAVEL TIME COMPUTED USING ESTIMATED FLOW(CFS) = 1.47
TRAVEL TIME THRU SUBAREA BASED ON VELOCITY (FEET/SEC.) = 3.67
AVERAGE FLOW DEPTH(FEET) = 0.24 TRAVEL TIME (MIN.) = 2.73
Te (MIN.} = 9.41
SUBAREA AREA (ACRES) = 1.73 SUBAREA RUNOFF (CFS) = 2.55
AREEA-AVERAGE RUNOFF COEFFICIENT = 0.300
TCTAL AREA (ACRES) = 1.8 PEAX FLOW RATE(CFS) = 2.69
END OF SUBAREA CHANNEL FLOW HYDRAULICS:
DEPTH(FEET} = (.29 FLOW VELOCITY (FEET/SEC.) = 4,43
LONGEST FLOWFPATH FRCM NODE 100.00 TO NODE 110.00 = 700.00 FEET.
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FLOW PROCESS FRCOM NCODE 116.60 TO NODE 110.00 IS CODE = 81

100 YEAR RAINFALL INTENSITY (INCH/HOUR) = 4.906
USER-SPECIFIED RUNOFF COEFFICIENT = .3600
$.C.8. CURVE NUMBER (AMC II) = 76
AREA-AVERAGE RUNOFF COEFFICIENT = 0.3270
SUBAREA AREA{ACRES) = 1.50 SUBAREA RUNOFF (CFS} = 2.65
TOTAL AREA{ACRES) = 3.3 TOTAL RUNOFF(CFS} = 5.34
TC(MIN.) = 9.41
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FLOW PROCESS FROM NODE 110.00 TO NODE 120.00 IS CODE = 41

>»5>>>COMPUTE PIPE-FLOW TRAVEL TIME THRU SUBAREA<«<<<<
>5>5>>>USING USER-SPECIFIED PIPESIZE (EXISTING ELEMENT) <<<<<

REPRESENTATIVE SLOPE = 0.02314

FLOW LENGTH({FEET) = 56.00 MANNING'S N = 0.013
DEPTH OF FLOW IN 24.0 INCH PIPE IS 6.0 INCHES
PIPE-FLOW VELOCITY{FEET/SEC.) = 8.71




GIVEN PIPE DIAMETER (INCH) = 24.00 NUMBER OF PIPES = 1

PIPE-FLOW(CFS) = 5.34
PIPE TRAVEL TIME (MIN.) = 0.11 Tc (MIN.) = 9.52
LONGEST FLOWPATH FROM NODE 100.00 TO NODE 120.00 = 756 .00 FEET.
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FLOW PROCESS FROM NODE 120.00 TO NODE 120.00 IS CODE = 81

100 YEAR RAINFALL INTENSITY (INCH/HOUR) = 4.870
*UUSER SPECIFIED (SUBAREA} :
USER-SPECIFIED RUNOFF COEFFICIENT = .8400
S.C.S8. CURVE NUMBER (AMC II) = 76
AREA-AVERAGE RUNOFF COEFFICIENT = 0.4323
SUBAREA AREA (ACRES) = 0.86 SUBAREA RUNOFF (CFS} = 3.52
TOTAL AREA (ACRES) = 4.2 TOTAL RUNOFF (CFS) = 8.82
TC{MIN.} = 2.52
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FLOW PROCESS FROM NODE 120.00 TO NODE 125.00 IS CODE = 41

>>>>>COMPUTE PIPE-FLOW TRAVEL TIME TERU SUBAREA<<<<<
>>>>>U8SING USER-SPECIFIED PIPESIZE (EXISTING ELEMENT) <<<<<

REPRESENTATIVE SLOPE = (0.0250

FLOW LENGTH (FEET) = 445.00 MANNING'S N = 0.013

DEPTH OF FLOW IN 18.0 INCH PIPE IS 9.5 INCHES

PIPE-FLOW VELOCITY (FEET/SEC.) = 9.36

GIVEN PIPE DIAMETER (INCH) = 18.00 NUMBER OF PIPES = 1
PIPE-FLOW(CFS) = 8.82

PIPE TRAVEL TIME (MIN.) = 0.79 Tc (MIN.) = 10.31

LONGEST FLOWFATH FROM NODE 100.00 TO NODE 125.00 = 1201.00 FEET.
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FLOW PROCESS FROM NODE 125.00 TO NODE 125.00 IS CODE = 81

100 YEAR RAINFALL INTENSITY (INCH/HOUR) = 4.626
*USER SPECIFIED{SUBAREA) :
USER-SPECIFIED RUNOFF COEFFICIENT = .8700
§.C.S. CURVE NUMBER (AMC II) = 76
AREA-AVERAGE RUNOFF COEFFICIENT = 0.4790
SUBAREA AREA (ACRES) = 0.50 SUBAREA RUNOFF (CFS) = 2.01
TOTAL AREA (ACRES) = 4.7 TOTAL RUNOFF (CFS) = 10.39

TC(MIN.) = 10.31
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FLOW PROCESS FROM NODE 125.00 TO NODE 130.00 IS CODE = 41
>>>>>COMPUTE PIPE-FLOW TRAVEL TIME THRU SUBAREA<<<<<
>>>>>USING USER-SPECIFIED PIPESIZE (EXISTING ELEMENT) <<<<<

REPRESENTATIVE SLOPE = (0.0288

FLOW LENGTH({FEET) = 177.00 MANNING'S N = 0.013
DEPTH OF FLOW IN 18.0 INCH PIPE IS 10.0 INCHES
PIPE-FLOW VELOCITY (FEET/SEC.} = 10.27

GIVEN PIPE DIAMETER (INCH) = 18.00 NUMBER OF PIPES

PIPE-FLOW({CFS}) = 10.39

= 1




PIPE TRAVEL TIME (MIN.) = 0.29 Tc (MIN.) = 10.60

LONGEST FLOWPATH FROM NODE 100.00 TO NODE 130.00 = 1378.00 FEET.
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FLOW PROCESS FROM NODE 130.00 TO NODE 130.00 IS CODE = 81

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

100 YEAR RAINFALL INTENSITY (INCH/HOUR) = 4.544

*USER SPECIFIED (SUBAREA) :

USER-SPECIFIED RUNOFF COEFFICIENT = .8700

S.C.S. CURVE NUMBER (AMC II) = 76

AREA-AVERAGE RUNOFF COEFFICIENT = 0.4980

SUBAREA AREA (ACRES) = 0.24  SUBAREA RUNOFF (CFS) = 0.95.

TOTAL AREA(ACRES) = 4.9  TOTAL RUNOFF (CFS) = '11.16

TC(MIN.) = 10.60 A |
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FLOW PROCESS FRCM NODE 130.00 TO NODE 135.00 IS CODE = 41

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

REPRESENTATIVE SLOPE = 0.0863

FLOW LENGTH (FEET) = 102.00 MANNING'S N = 0.013

DEPTH OF FLOW IN 18.0 INCH PIPE IS 7.6 INCHES

PIPE-FLOW VELOCITY (FEET/SEC.) = 15.76

'GIVEN PIPE DIAMETER(INCH} = 18.00 NUMBER CF PIPES = 1

PIPE-FLOW (CFS) = 11.16

PIPE TRAVEL TIME{MIN.) = 0.11 Tc (MIN.) = 10.71

LONGEST FLOWPATH FROM NODE 100.00 TO NODE 135.00 = 1480.00 FEET.

TRARARRAR

AR AR R AR AR TR AR R AR AR AR AR AR AR KRR R R R KRR R AR AR AR AR AR AR AR AR AR A AT A AT R AR AT AT A
FLOW PROCESS FROM NODE 135.00 TO NODE 135.00 IS CODE = 10
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FLOW PROCESS FRCOM NODE 200.00 TO NODE 201.00 IS CODE = 21

*USER SPECIFIED (SUBAREA) :

USER-SPECIFIED RUNOFF COEFFICIENT = .8400
8.C.8. CURVE NUMBER (AMC II) = 76
INITIAL SUBAREA FLOW-LENGTH (FEET} = 59.00
UPSTREAM ELEVATION(FEET) = 681.10
"DOWNSTREAM ELEVATION (FEET) = 680.50
ELEVATION DIFFERENCE {FEET) = 0.60
SUBAREA OVERLAND TIME OF FLOW(MIN.} = 3.575
100 YEAR RATNFALL INTENSITY{INCH/HOUR) = 7.377
NOTE: RAINFALL INTENSITY IS BASED ON Tc = L-MINUTE.
SUBAREA RUNOFF (CFS) = 4.80
TOTAL AREA{ACRES) = 0.77 TOTAL RUNOFF (CFS) = 4.80
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FLOW PROCESS FRCM NODE 201.00 TO NODE 202.00 IS CODE = 31

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




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

REPRESENTATIVE SLOPE = {0.C1l00
FLOW LENGTH (FEET) = 180.00 MANNING'S N = 0.013
DEPTH OF FLOW IN 15,0 INCE PIPE IS 9.8 INCHES

PIPE-FLOW VELOCITY (FEET/SEC.) = 5.65

ESTIMATED PIPE DIAMETER(INCH) = 15.00 NUMBER OF PIPES = 1
PIPE-FLOW (CFS) = 4.80

PIPE TRAVEL TIME (MIN.) = 0.53 Tc (MIN.) = 4.11

LONGEST FLOWPATH FROM NODE 200.00 TO NODE 202.00 = 239.00 FEET,
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FLOW PROCESS FROM NODE 203.00 TO NODE 205.00 IS CODE = 51

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

CHANNEL LENGTH THRU SUBAREA (FEET} = 54.00
REPRESENTATIVE CHANNEL SLOPE = 0.0850
CHANNEL BASE (FEET) = 30.00 "Z" FACTOR = 3.000
MANNING'S FACTOR = 0.030 MAXTIMUM DEPTH (FEET) = 5.00
100 YEAR RAINFALL INTENSITY (INCH/HOUR) = 7.377
NOTE: RAINFALL INTENSITY IS BASED ON Tc = 5-MINUTE.
*USER SPECIFIED (SUBAREA) :
USER-SPECIFIED RUNOFF COEFFICIENT = .8100
S.C.S. CURVE NUMBER (AMC II) = 76
TRAVEL TIME COMPUTED USING ESTIMATED FLOW(CFS) = 7.12
TRAVEL TIME THRU SUBAREA BASED ON VELOCITY (FEET/SEC.) = 2,71
AVERAGE FLOW DEPTH (FEET) = 0.02 TRAVEL TIME(MIN.) = 0.33
Tc (MIN.) = 4.44
SUBAREA AREA (ACRES) = 0.77 ' SUBAREA RUNOFF(CFS) = 4,63
AREA-AVERAGE RUNCOFF COEFFICIENT = 0.825
TOTAL AREA (ACRES) = 1.5 PEAK FLOW RATE{CFS) = 9.43
END OF SUBAREA CHANNEL FLOW HYDRAULICS:
DEPTH(FEET) = 0.10 FLOW VELOCITY(FEET/SEC.) = 3.05b
LONGEST FLOWPATH FROM NODE 200.00 TG NODE 205.00 = 293.00 FEET.
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FLOW PROCESS FROM NODE 205.00 TO NODE 210.00 IS CODE = 31

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

REPRESENTATIVE SLOPE = 0.0100
FLOW LENGTH(FEET) = 233.00 MANNING'S N = 0.013
DEPTE OF FLOW IN 18.0 INCH PIPE IS 12.6 INCHES

PIPE-FLOW VELOCITY (FEET/SEC.) = 6.58

ESTIMATED PIPE DIAMETER(INCH) = 18.00 NUMBER OF PIPES = 1
PIPE-FLOW(CFS) = 9.43

PIPE TRAVEL TIME(MIN.) = 0.59 Tc (MIN,) = 5.03

LONGEST FLOWPATH FROM NODE 200.00 TO NODE 210.00 = 526.00 FEET.
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FLOW PRCCESS FROM NODE 210.00 TO NODE 210.00 IS CODE = 81

100 YEAR RAINFALL INTENSITY (INCH/HOUR) = 7.350
USER-SPECIFIED RUNOFF COEFFICIENT = .8400




S.C.S. CURVE NUMBER (AMC TII) = 96
AREA-AVERAGE RUNOFF COEFFICIENT = 0.8284

SUBAREA AREA (ACRES) = 0,46 SUBAREA RUNOFF (CFS) = 2.84
TOTAL AREA (ACRES) = 2.0 TOTAL RUNOFF (CFS) = 12.24
TC (MIN.) = 5.03
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FLOW PROCESS FROM NODE 210.00 TO NODE 210.00 IS CODE = 81

100 YEAR RAINFALL INTENSITY (INCH/HOUR) = 7.350
USER-SPECIFIED RUNCFF COEFFICIENT = .8400
S.C.S. CURVE NUMBER (AMC II) = 96
AREA-AVERAGE RUNOFF COEFFICIENT = 0.8302

SUBAREA AREA (ACRES}) = 0.37 SUBAREA RUNOFF (CFS) = 2.28
TOTAL AREA(ACRES) = 2.4 TOTAL RUNOFF (CFS) = 14 .52
TC{MIN.) = 5.03
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FLOW PROCESS FROM NODE 210.00 TO NODE 215.00 IS CODE = 31

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

REPRESENTATIVE SLOPE = 0.0087
FLOW LENGTH (FEET) = 55.00 MANNING'S N = 0.013
DEPTH OF FLCOW IN 24.0 INCH PIPE IS 14.9 INCHES

PIPE-FLOW VELOCITY (FEET/SEC.) = 7.10

ESTIMATED PIPE DIAMETER(INCH) = 24.00 NUMBER OF PIPES = 1
PIPE-FLOW(CFS) = 14.52

PIPE TRAVEL TIME(MIN.} = 0.13 Tc (MIN.} = 5.16

LONGEST FLOWPATH FROM NODE 200.00 TO NCDE 215.00 = 581.00 FEET,
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FLOW PROCESS FROM NODE 215.00 TO NODE 215.00 Is CODE = 81

100 YEAR RAINFALL INTENSITY (INCH/HOUR) = 7.231
USER-SPECIFIED RUNOFF COEFFICIENT = .8400
S.C.8. CURVE NUMBER (AMC II} = 96
AREA-AVERAGE RUNOFF COEFFICIENT = 0.8310

SUBAREA AREA (ACRES) = 0.21 SUBAREA RUNOFF (CFS) = 1.28
TOTAL AREA (ACRES) = 2.6 TOTAL RUNOFF (CFS) = 15.56
TC(MIN.) = 5.186
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FLOW PROCESS FROM NODE 215.00 TO NODE 215.00 IS CODE = 81

100 YEAR RAINFALL INTENSITY (INCH/HOUR) = 7.231
USER-SPECIFIED RUNOFF COEFFICIENT = .8400
S$.C.S8. CURVE NUMBER (AMC II) = 96
AREA-AVERAGE RUNQFF COEFFICIENT = 0.8318
SUBAREA AREA (ACRES) = G.23 SUBAREA RUNOFF (CFS} = 1.40
TOTAL AREA (ACRES) = 2.8 TOTAL RUNOFF (CFS} = 16.96

TC(MIN.) = 5.16
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FLOW PROCESS FROM NODE 215.00 TO NODE 215.00 IS CODE = 10
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FLOW PROCESS FROM NODE 250.00 TO NODE 255,00 IS CODE = 21

*USER SPECIFIED (SUBAREA} :

USER-SPECIFIED RUNCFF COEFFICIENT = .6000
S.C.S. CURVE NUMBER (AMC II) = 96

INITIAL SUBAREA FLOW-LENGTH (FEET) = 96.00
UPSTREAM ELEVATION (FEET) = 690.00
DOWNSTREAM ELEVATION(FEET) = 681.80
ELEVATION DIFFERENCE (FEET) = 8.20

SUBAREA OVERLAND TIME OF FLOW(MIN.} = 4.314

100 YEAR RAINFALL INTENSITY (INCH/HCOUR) = 7.377
NOTE: RAINFALI, INTENSITY IS BASED CON Tc = S5-MINUTE.
SUBAREA RUNOFF (CFS) = 1.4¢6
TOTAL AREA (ACRES) = 0.33 TOTAL RUNOFF (CFS) = 1.46
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FLOW PROCESS FROM NODE 255.00 TO NODE 256 .00 IS CODE = 31

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

REPRESENTATIVE SLOPE = 0.0190

FLOW LENGTH(FEET) = 135.00 MANNING'S N = 0.013

DEPTH COF FLOW IN 9.0 INCH PIPE IS 5.3 INCHES

PIPE-FLOW VELOCITY (FEET/SEC.) = 5.36

ESTIMATED PIPE DIAMETER (INCH) = 9.00 NUMBER OF PIPES = 1
PIPE-FLOW(CFS) = 1.46

PIPE TRAVEL TIME(MIN.} = 0.42 Tc (MIN.) = 4.73

LONGEST FLOWPATH FROM NCDE 250.00 TO NODE 256.00 = 231.00 FERET.
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FLOW PROCESS FRCM NODE 256.00 TO NODE 256.00 Is CODE = &1

100 YEAR RATNFALL INTENSITY(INCH/HCUR) = 7.377
NOTE: RAINFALL INTENSITY IS BASED ON Tc = >-MINUTE.
USER-SPECIFIED RUNOFF COEFFICIENT = .8400
S.C.S. CURVE NUMBER (AMC II) = 96
AREA-AVERAGE RUNOFF COEFFICIENT = 0.6715
SUBAREA AREA (ACRES) = 0.14 SUBAREA RUNOFF (CFS) = 0.87
TOTAL AREA (ACRES) = 0.5 TOTAL RUNOFF(CFS) = 2.33
TC(MIN.) = 4.73

Ak A AR AR AR IR E R TR IR I A IR AR A F R IR A AR AR AR T AR AR IR TR IR IR I R T A TR AR Ak ke kR R A h A h Nk *
. FLOW PROCESS FROM NODE 256.00 TO NODE 260.00 IS CODE = 31

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

REPRESENTATIVE SLOPE = 0.0150




FLOW LENGTH (FEET) = 398.00 MANNING'S N = 0.013
DEPTH OF FLOW IN 12.0 INCE PIPE IS 6.3 INCHES

PIPE-FLOW VELOCITY (FEET/SEC.) = 5.53

ESTIMATED PIPE DIAMETER (INCH) = 12,00 NUMBER OF PIPES = 1
PIPE-FLOW(CFS) = 2,33

PIPE TRAVEL TIME{MIN.) = 1.20 Te (MIN.) = 5,93

LONGEST FLOWPATH FROM NODE 250.0C TC NCDE 260.00 = 629.00 FEET.
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FLOW PROCESS FROM NODE 260.00 TO NODE 260.00 IS CODE = 81

100 YEAR RAINFALL INTENSITY (INCH/HOUR) = 6.606
USER-SPECIFIED RUNOFF COEFFICIENT = .8400

S.C.S. CURVE NUMBER (AMC II) = 96
AREA-AVERAGE RUNCFF COEFFICIENT = 0.7557

SUBAREA AREA (ACRES) = 0.47 SUBAREA RUNOFF (CFS) = 2.61
TOTAL AREA (ACRES}) = .9 TOTAL RUNOFF (CFS) = 4.69
TC(MIN.) = 5.93

PR R R R R R R R R R AR EE SRR EEE R R LRSS R LSS &R R R R R SRR R R SR i

FLOW PRCCESS FROM NODE 260.00 TO NODE 260.00 I8 CODE = 381

*

*

100 YEAR RAINFAILL TINTENSITY (INCH/HOUR) = 6.606
USER-SPECIFIED RUNOFF COEFFICIENT = .8400
S$.C.8. CURVE NUMBER {AMC II) = 396
AREA-AVERAGE RUNOFF COEFFICIENT = 0.7872

SUBAREA AREA (ACRES) = ¢.586 SUBAREA RUNOFF (CFS) = 3.11
TOTAL AREA{ACRES) = 1.5 TOTAL RUNOFF (CFS) = 7.80
TC{MIN.) = 5.93
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FLOW PROCESS FROM NODE 260.00 TO NODE 260.00 IS CODE = 81

100 YEAR RAINFALL INTENSITY(INCH/HOUR) = 6.606
USER-SPECIFIED RUNOFF COEFFICIENT = .8400
$.C.S. CURVE NUMBER (AMC II) = 96
AREA-AVERAGE RUNOFF COEFFICIENT = 0.7972
SUBAREA AREA (ACRES) = 0.35 SUBAREA RUNOFF(CFS) = 1.94
TOTAL AREA (ACRES) = 1.9  TOTAL RUNOFF (CFS) = 9.74
TC(MIN.) = 5.93
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FLOW PROCESS FROM NODE  260.00 TO NODE 215.00 IS CODE = 31

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

REPRESENTATIVE SLOPE = 0.0150

FLOW LENGTH({FEET) = 111.G0 MANNING'S N = ©.013

DEPTH OF FLOW IN 18.0 INCH PIPE IS 11.9 INCHES

PIPE-FLOW VELOCITY{(FEET/SEC.) = 7.84 _

ESTIMATED PIPE DIAMETER (INCH) = 18.00 NUMBER OF PIPES = 1
PIPE-FLOW(CFS) = 9.74

17

PIPE TRAVEL TIME(MIN.) = 0.24 Tc (MIN.) = 6.




LONGEST FLOWPATH FROM NODE

250.00 TO NODE

215.00

740.00 FEET.

L R R O R R R R A EE 2 22 XIS R

FLOW PROCESS FROM NODE

215,00 TO NODE

215.00 IS5 CODE

11

*% MAIN STREAM CONFLUENCE DATA **

STREDM RUNOFF Tc
NUMBER {CFS) (MIN.
1 9.74 6.17

LONGEST FLOWPATH FROM NODE

*% MEMORY BANK #

STREAM RUNGFF Tc
NUMBER (CFS) (MIN.
1 16.96 5.16

LONGEST FLOWPATH FROM NCDE

*% PEAK FLOW RATE TABLE *%*

STREAM RUNOFF Tc

NUMBER (CFS) {MIN.
1 25,11 5.1
2 24.85 6.1

2 CONFLUENCE DATA

INTENSITY
) (INCH/HQUR)
6.442
250.00 TO NODE

* %k

INTENSITY
) (INCH/HOUR)
7.231
200.00 TO NODE

AREA
(ACRE)
1.85
215.0¢0

It

AREA
{ACRE)
2.82
215,00

]

COMPUTED CONFLUENCE ESTIMATES ARE AS FOLLOWS:

PEAK FLOW RATE (CFS)
TOTAL AREA (ACRES)

INTENSITY
) (INCH/HOUR)
6 7.231
7 6.442
25.11 Tc (MIN. )
4.7

5.16

740.00 FEET.

581.00 FEET,
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FLOW PROCESS FROM NODE

215.00 TO NODE

265.00 IS5 CODE

31

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

=>>>>USING COMPUTER-ESTIMATED PIPESIZE

{NON-

PRESSURE FLOW)

0.
213.

REPRESENTATIVE SLOPE
FLOW LENGTH (FEET)
DEPTH OF FLOW IN

PIPE-FLOW VELOCITY (FEET/SEC.)
ESTIMATED PIPE DIAMETER (INCH)

25.1

PIPE-FLOW (CFS)
PIPE TRAVEL TIME (MIN.)

LONGEST FLOWPATH FROM NODE

24,0 INCH PIPE IS

0210

00 MANNING'S N
11.26
24.00

1

0.32 Tc (MIN. )

250.00 TO NODE

0.013

16.0 INCHES

NUMBER OF PIPES

5.47
265.00

1

953.00 FEET.
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FLOW PROCESS FROM NODE

265.00 TO NODE

265.00 IS CODE

10

bR R R AR EEE R RS EEEEEEEEE SRR R RS AEEEEE R E R aE

FLOW PROCESS FROM NODE

265.00 TO NODE

265.00 IS CODE

12
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FLOW PROCESS FROM NODE

300.00 TO NODE

305.00 IS CODE

21




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

USER-SPECIFIED RUNOFF COEFFICIENT = .8400
S.C.S8. CURVE NUMBER (AMC II) = 96
INITIAL SUBAREA FLOW-LENGTH (FEET) = 74.00
UPSTREAM ELEVATION(FEET) = 674.30
DOWNSTREAM ELEVATION (FEET} = 672,40
ELEVATION DIFFERENCE (FEET) = 1.80
SUBAREA OVERLAND TIME OF FLOW(MIN.) = 2.940
100 YEAR RAINFALL INTENSITY (INCH/HOUR) = 7.377
NOTE: RAINFALL INTENSITY IS BASED ON Tc = b-MINUTE.
SUBAREA RUNOFF (CFS) = 2.79
TOTAL AREA (ACRES) = 0.45 TOTAL RUNOFF (CFS) = 2.79
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FLOW PROCESS FROM NODE 305.00 TO NODE 310.00 IS CODE = 31

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

REPRESENTATIVE SLOPFPE = 0.0105
FLOW LENGTH (FEET) = 206.00 MANNING'S N = (0.013

DEPTH OF FLOW IN 12.0 INCH PIPE IS 8.0 INCHES

PIPE-FLOW VELOCITY (FEET/SEC.) = 5.01

ESTIMATED PIPE DIAMETER (INCH) = 12.00 NUMBER OF PIPES = 1
PIPE-FLOW{CFS) = 2.79

PIPE TRAVEIL TIME (MIN.) = 0.68 Tc (MIN.) = 3.62

LONGEST FLOWPATH FROM NODE 300.00 TO NODE 310.00 = 280.00 FEET.
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FLOW PROCESS FROM NODE 310.00 TO NODE 310.00 IS CODE = 81

*

100 YEAR RATNFALIL INTENSITY (INCH/HOUR) = 7.377
NOTE: RAINFALL INTENSITY IS BASED ON Tc = 5-MINUTE.
*JSER SPECIFIED (SUBAREA) :

USER-SPECIFIED RUNOFF COEFFICIENT = .8400

S.C.8. CURVE NUMBER (AMC II) = 96

AREA-~AVERAGE RUNOFF COEFFICIENT = 0.8400

SUBAREA AREA (ACRES) = 0.42 SUBAREA RUNOFF (CFS) = 2.60
TOTAL AREA(ACRES) = 0.9 TOTAL RUNCOFF (CFS) = 5.39
TC(MIN.) = 3.62
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FLOW PROCESS FROM NODE 310.00 TO NODE 315.00 IS CODE = 31
>>>»>COMPUTE PIPE-FLCOW TRAVEL TIME THRU SUBAREA<<<<<
>>>>>USING COMPUTER-ESTIMATED PIPESIZE (NON-PRESSURE FLOW) <<<<<

REPRESENTATIVE SLCPE = (0.0500

FL.OW LENGTH(FEET) = 285.00 MANNING'S N = 0.013

DEPTH OF FLOW IN 12.0 INCH PIPE IS 7.4 INCHES

PIPE-FLOW VELOCITY (FEET/SEC.} = 10.68

ESTIMATED PIPE DIAMETER (INCH) = 12.00 NUMBER OF PIPES = 1
PIPE-FLOW(CFS) = 5.39

PIPE TRAVEL TIME (MIN.) = 0.44 Tc{MIN.) = 4.07

LONGEST FLOWPATH FROM NODE 300,00 TO NODE 315.00 = 565.00 FEET.
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FLOW PROCESS FROM NODE 315.00 TO NODE 315.00 IS CODE

100 YEAR RAINFALL INTENSITY (INCH/HOUR) = 7.377
NOTE: RAINFALL INTENSITY IS BASED ON Tc = 5-MINUTE,
USER-SPECIFIED RUNOFF COEFFICIENT = .8400
S.C.S. CURVE NUMBER (AMC II) = 96
AREA-AVERAGE RUNOFF COEFFICIENT = 0.8400
SUBAREA AREA{(ACRES) = 1.83 SUBAREA RUNOFF (CFS} = 11.34
TOTAL AREA(ACRES) = 2.7 TOTAL RUNOFF{CFS} = 16.73
TC(MIN.) = 4,07

R AR AR KR TR AR KA IR E AT AT A AR R A TR R R R AR A Ak kR d A kA A A A A IR AR R AT R AR AR I F I AR IR T T TR AN
FLOW PROCESS FROM NODE 315.00 TO NODE 315.00 Is CCDE = 10

*************************************************;***********ﬁ*************
FLOW PROCESS FROM NODE 325.00 TO NODE 326.00 IS CODE = 21

USER-SPECIFIED RUNOFF COEFFICIENT = .8400
§.C.S. CURVE NUMBER (AMC II) = 296

INITIAI SUBAREA FLOW-LENGTH(FEET) = 73.00
UPSTREAM ELEVATION (FEET) = 672.40
DOWNSTREAM ELEVATION (FEET) = 670.60
ELEVATION DIFFERENCE (FEET) = 1.80

SUBAREA OVERLAND TIME OF FLOW(MIN.) = 2.9690
100 YEAR RAINFALL INTENSITY{INCH/HOUR} 7.377
NOTE: RAINFALL INTENSITY IS BASED ON Tc = 5-MINUTE.

SUBAREZA RUNOFF (CFS) = 0.43
TOTAL AREA(ACRES} = 0.07 TOTAL RUNOFF (CFS} = 0.43

******‘k‘k***'k'k********‘#****'k'k'k*'k***********'k'k*************‘k***************‘k*

FLOW PROCESS FROM NODE . 32600 ~ TO NODE 330.00 IS CODE = 51

CHANNEL LENGTH THRU SUBAREA(FEET) = 200.00
REPRESENTATIVE CHANNEL SLOPE = (0.0130
CHANNEL BASE (FEET) = 0.00 "Z" FACTCR = 20.000
MANNING'S FACTOR = 0.030 MAXIMUM DEPTH(FEET} = 0.50
100 YEAR RAINFALL INTENSITY (INCH/HOUR) = 7.205
*USER SPECIFIED (SUBAREA) : -
USER-SPECIFIED RUNOFF COEFFICIENT = .8400
S.C.S. CURVE NUMBER (AMC II) = 296
TRAVEL TIME COMPUTED USING ESTIMATED FLOW(CFS) = 2.08
TRAVEL TIME THRU SUBAREA BASED ON VELOCITY (FEET/SEC.) = 1.50
AVERAGE FLOW DEPTH(FEET) = 0.26 TRAVEL TIME (MIN.) = 2.23
Tc{MIN.) = 5.18%
SUBAREA AREA (ACRES) = 0.55 SUBAREZA RUNOFF (CFS) = 3.33
AREA-AVERAGE RUNQOFF COEFFICIENT = 0.840
TOTAL AREA(ACRES) = 0.6 PEAKX FLOW RATE(CFS) = 3.75

END OF SUBAREA CHANNEL FLOW HYDRAULICS:
DEPTH(FEET) = 0.33 FLOW VELOCITY (FEET/SEC.) = 1.71
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LONGEST FLOWPATH FROM NODE 325.00 TO NODE 331.00 = 273.00 FEET.
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FLOW PROCESS FROM NODE 330.00 TO NODE 335.00 IS CODE = 231

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

REPRESENTATIVE SLOPE = 0.0125

FLOW LENGTH (FEET) = 35.00 MANNING'S N = 0,013

DEPTH OF FLOW IN 12.0 INCH PIPE IS 9.5 INCHES

PIPE-FLOW VELOCITY (FEET/SEC.) = 5.63

ESTIMATED PIPE DIAMETER (INCH) = 12.00 NUMBER OF PIPES = 1
PIPE-FLOW(CFS) = 3.75

PIPE TRAVEL TIME (MIN.) = 0.10 Tc (MIN.) = 5.29

LCNGEST FLOWPATH FROM NODE 325.00 TO NODE 335.00 = 308.00 FEET,
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FLOW PROCESS FROM NODE 335.00 TO NODE 335,00 IS CODE = &1

100 YEAR RAINFALL INTENSITY (INCH/HOUR) = 7.113
USER-SPECIFIED RUNOFF COEFFICIENT = .3400

S.C.8. CURVE NUMBER (AMC II) = 96
AREA-AVERAGE RUNCFF COEFFICIENT = 0.8400

SUBAREA AREA (ACRES) = G.54 SUBAREA RUNOFF (CFS) = 3.23
TOTAL AREA (ACRES) = 1.2 TOTAL RUNOFF (CFS) = 6.93
TC{MIN.) = 5.29
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FLOW PROCESS FROM NODE 335.00 TO NODE 340.00 IS CODE = 231

>>5>>>COMPUTE PIPE-FLOW TRAVEL TIME THRU SUBAREA<<<<<
>>>>>USING COMPUTER-ESTIMATED PIPESIZE (NON-PRESSURE FLOW) <<<<<

REPRESENTATIVE SLOPE = 0.0230

FLOW LENGTH({FEET) = 147.00 MANNING'S N = 0.013

DEPTH OF FLOW IN 15.0 INCH PIPE IS 9.5 INCHES

PIPE-FLOW VELOCITY (FEET/SEC.) = 8.48

ESTIMATED PIPE DIAMETER({INCH) = 15.00 NUMBER OF PIPES = 1
PIPE-FLOW(CFS) = 5.93

PIPE TRAVEL TIME(MIN.) = 0.29 Tc {(MIN.) = 5.58

LONGEST FLOWPATH FROM NODE 325.00 TO NODE 340.00 = 455.00 FEET.
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FLOW PRCCESS FROM NODE 340.00 TO NODE 340.00 IS CODE = 11

*#% MAIN STREAM CONFLUENCE DATA **

STREAM RUNOCFF Te INTENSITY AREA
NUMEBER (CFS) (MIN.) (INCH/HOUR) (ACRE)
1 6.93 5.58 6.874 1.16
LONGEST FLOWPATH FROM NOQODE 325.00 TO NODE 340.00 = 455.00 FEET.

*% MEMORY BANK # 2 CONFLUENCE DATA **#*
STREAM RUNOFF Tc INTENSITY AREA
NUMBER (CFS) (MIN.) (INCH/HOUR) (ACRE)




i 16.73 4 .07 7,377 2,70

LONGEST FLOWPATH FROM NODE 300.00 TO NODE 340.00 = 565.00 FEET.
#% PEAK FLOW RATE TABLE *%*
STREAM RUNOFF Tc INTENSITY
NUMBER (CFS) (MIN. ) {INCH/HOUR)
1 21.79 4,07 7.377
2 22.52 5.58 6&.874
COMPUTED CONFLUENCE ESTIMATES ARE AS FOLLOWS:
PEAK FLOW RATE (CFS) = 22.52 Tc (MIN.) = 5.58
TOTAL AREA (ACRES) = 3.9
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FLOW PROCESS FROM NODE 340.00 TO NODE 340.00 IS CODE = 11

*% MAIN STREAM CONFLUENCE DATA **

STREAM RUNOFF Tc INTENSITY AREA
NUMBER (CFS) (MIN.) (INCH/HOUR) (ACRE)
1 21.79 4.07 7.377 3.86
2 22.52 5.58 5.874 3.86
LONGEST FLOWPATH FROM NODE 300.00 TCO NODE 340.00 = 565.00 FEET.
** MEMORY BANK # 3 CONFLUENCE DATA **
STREAM RUNOFF Tc INTENSITY AREA
NUMBER {CFS) (MIN.) (INCH/HOUR) (ACRE)
1 25.11 5.47 6.960 4.67
2 24.85 6.48 6.238 4.67
LONGEST FLOWPATH FROM NODE 250.00 TO NODE 340.00 = 953.00 FEET.
** PEAK FLOW RATE TABLE **
STREAM RUNOFF Tc INTENSITY
NUMBER (CF3) (MIN.) {INCH/HOUR)
1 40.46 4.07 7.377
2 47.20 5.47 §.960
3 47.32 5.58 €.874
4 45.29 6.48 6.238
COMPUTED CONFLUENCE ESTIMATES.ARE AS FOLLOWS:
PEAK FLOW RATE(CFS) = | 47.32 Tc(MIN.) = 5.58
TOTAL AREA (ACRES) = 8.5
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FLOW PROCESS FROM NODE 270.00 TO NODE 275.00 IS CODE = 31
>>>>>COMPUTE PIPE-FLOW TRAVEL TIME THRU SUBAREA<<<<<
>>>>>USING COMPUTER-ESTIMATED PIPESIZE (NON-PRESSURE FLOW}<<<<<

REPRESENTATIVE SLOPE = 0.0169
FLOW LENGTH (FEET) = 320.00 MANNING'S N = 0.013
DEPTH OF FLOW IN 30.0 INCH PIPE IS 22.5 INCHES

PIPE-FLOW VELOCITY(FEET/SEC.) = 12.00

ESTIMATED PIPE DIAMETER (INCH) = 30.00 NUMEBER OF PIPES = 1
PIPE-FLOW(CFS) = 47,32 .~ _

PTPE TRAVEL TIME{MIN.) = 0.44 Tc (MIN.) = 6.02

LONGEST FLOWPATH FROM NODE 250.00 TO NODE 275.00 = 1273.00 FEET.
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FLOW PRCCESS FROM NCDE 275,00 TO NODE 275.00 IS CODE = 81

100 YEAR RAINFALL INTENSITY (INCH/HOUR) = 6.542
USER-SPECIFIED RUNOFF COEFFICIENT = .7800
S.C.S. CURVE NUMBER (AMC II) = 93
AREA-AVERAGE RUNOFF COEFFICIENT = 0.8254
SUBAREA AREA(ACRES) = 0.49 SUBAREA RUNOFF (CFS) = 2.50
TOTAL AREA{ACRES) = 9.6  TOTAL RUNOFF (CFS) = 48.70
TC{MIN.) = 6.02
** PEAK FLOW RATE TABLE #*#
STREAM  RUNOFF Tc
NUMBER (CFS) (MIN.)
1 54.92 4.53
2 49.27 . 5.92
3 48.70 6.02
4 45.29 6.93
NEW PEAK FLOW DATA ARE:
PEAK FLOW RATE(CFS) = 54.92 Tc{MIN.) = 4.53
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FLOW PRCCESS FROM NODE 275.00 TO NODE 275.00 IS CODE = 81

100 YEAR RAINFALL INTENSITY (INCH/HOUR) = 7.377
NOTE: RAINFALL INTENSITY IS BASED ON Tc = 5-MINUTE.
*USER SPECIFIED (SUBAREA) :
USER-SPECIFIED RUNOFF COEFFICIENT = .7800
$.C.S. CURVE NUMBER (AMC II}) = 93
AREA-AVERAGE RUNCFF COEFFICIENT = 0.8217
SUBAREA AREA (ACRES) = .79 SUBAREA RUNOFF (CFS) = 4.55
TOTAL AREA (ACRES) = 3.8 TOTAL RUNCFF (CFS) = 592.47
TC(MIN.) = 4.53 -

R
FLOW PROCESS FROM NODE - 275.00 TO NODE 135.00 IS CODE = 31

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

REPRESENTATIVE SLOPE = 0.0100
FLOW LENGTH{FEET) = - 145.00 MANNING'S N = 0.013

DEPTH OF FLOW IN 36.0 INCH PIPE IS 27.1 INCHES

PIPE-FLOW VELOCITY (FEET/SEC.) = 10.43

ESTIMATED PIPE. DIAMETER(INCH) = 36.00° NUMBER OF PIPES = 1
PIPE-FLOW(CFS}) = '59.47

PIPE TRAVEL TIME (MIN.) = 0.23 Tc {MIN.) = 4.76

LONGEST FLOWPATH FROM NODE 250,00 TC NODE 135.00 = 1418.00 FEET.

**'k'k******‘k**‘k***'ku*1\"k*******‘k‘k*********************************'**********'k**

FLCOW PROCESS FROM NODE 135.00 TO NODE 135.00 IS5 CODE = 11

#% MAIN STREAM CONFLUENCE DATA *%*
STREAM RUNCFF Tc INTENSITY AREA




NUMBER {CFS) (MIN.) (INCH/HOUR) (ACRE)

1 59.47 4.786 7.377 9.81
2 53.35 6.15 6.453 9.81
3 52.74 6.26 6.382 9.81
4 48 .17 7.18 5.843 9.81
LONGEST FLOWPATH FROM NODE 250.00 TC NODE 135.00 = 1418,00¢ FEET.
** MEMORY BANK # 1 CONFLUENCE DATA **
STREAM RUNOFF TC INTENSITY AREA
NUMBER . {CF8) (MIN.) (INCH/HOUR) (ACRE)
1 11.16 16.71 4.515 4.93
LONGEST FLOWPATH FROM NODE 100.00 TO NODE 135.00 = 1480.00 FEET.
*% PEAK PFLOW RATE TAEBLE **
STREAM RUNOCFF Tc INTENSITY
NUMBER (CFS) (MIN.) (INCH/HOUR)
1 64.43 4.76 7.377
2 59.76 6.15 6.453
3 59.26 6.26 6.382
4 55.65 7.18 5.843
5 48.48 10.71 4.515
COMPUTED CONFLUENCE ESTIMATES ARE AS FOLLOWS:

PEAK FLOW RATE(CFS} = 64.43 Tc (MIN.) = 4,76
TOTAL AREA (ACRES) = 14.7
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FLOW PROCESS FROM NODE 135,00 TO NODE 140.00 IS CODE = 31

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

REPRESENTATIVE SLOPE = 0.0100

FLOW LENGTH(FEET) = 58.00 MANNING'S N = 0.013

DEPTH OF FLOW IN 36.0 INCH PIPE IS 29.2 INCHES

PIPE-FLOW VELOCITY (FEET/SEC.) = 10.48

ESTIMATED PIPE DIAMETER (INCH) = 36.00 NUMBER OF PIPES = 1
PIPE-FLOW(CFS) = 54.43 ‘

PIPE TRAVEL TIME (MIN.) = 0.09 Tc (MIN.) = 4.85

LONGEST FLOWPATH FROM NODE 100.00 TO NODE 140.00 = 1538.00 FEET.
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FLOW PROCESS FROM NODE 160.00 TOC NODE 165.00 IS CODE = 21

*USER SPECIFIED (SUBAREA) :

USER-SPECIFIED RUNOFF COEFFICIENT = .6900
S.C.S8. CURVE NUMBER (AMC II) = 93

INITIAL SUBAREA FLOW-LENGTH(FEET) = 86.00
UPSTREAM ELEVATION (FEET) = 697.00
DOWNSTREAM ELEVATION({FEET) = 693.50
ELEVATION DIFFERENCE(FEET) = 3.50
SUBAREA OVERLAND TIME OF FLOW{MIN.) = 4.287

100 YEAR RAINFALL INTENSITY (INCH/HOCUR) 7.377
NOTE: RAINFALL INTENSITY IS BASED ON Tc = 5-MINUTE.

SUBAREA RUNQFF (CFS) = 1.12
TOTAL AREA(ACRES) = 0.22 TOTAL RUNOFF (CFS} = 1.12
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FLOW PROCESS FROM NODE 165.CC TO NODE 170.00 IS CODE = 61

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

REPRESENTATIVE SLOPE = 0.0400
STREET LENGTH(FEET) = 110.00 CURB HEIGHT (INCHES) = 6.0
STREET HALFWIDTH{FEET) = 50.00
DISTANCE FROM CROWN TO CROSSFALL GRADEEBREAK(FEET) = 40.00
INSIDE STREET CROSSFALL (DECIMAL) = 0.020
OQUTSIDE STREET CROSSFALL (DECIMAL) = 0.020
SPECIFIED NUMBER OF HALFSTREETS CARRYING RUNOFF = 1
STREET PARKWAY CROSSFALL (DECIMAL) = 0.020
Manning's FRICTION FACTOR for Streetflow Section(curb-to-curb) = 0.0150
Manning's FRICTION FACTOR for Back-of-Walk Flow Section = 0.0200
#*TRAVEL TIME COMPUTED USING ESTIMATED FLOW (CFS) = 1.68
STREETFLOW MCDEL RESULTS USING ESTIMATED FLOW:
STREET FLOW DEPTH(FEET) = 0.25
HALFSTREET FLOOD WIDTH(FEET) = 5.98
AVERAGE FLOW VELOCITY (FEET/SEC.) = 3.53
PRCDUCT OF DEPTH&VELOCITY (FT*FT/SEC.) = 0.87
STREET FLOW TRAVEL TIME (MIN.) = 0.52 Tc (MIN.) = 4.81
100 YEAR RAINFALL INTENSITY (INCH/HOUR) = 7.377
NOTE: RAINFALL INTENSITY IS BASED ON Tc¢ = S5-MINUTEH.
*USER SPECIFIED (SUBAREA) ;
USER-SPECIFIED RUNOFF COEFFICIENT = .69200
$.C.S. CURVE NUMBER (AMC II} = 83
AREA-AVERAGE RUNOFF COEFFICIENT = 0.620
SUBAREA AREA (ACRES) = 0.22 SUBAREA RUNOFF{(CFS) = 1.12
TOTAL AREA{(ACRES) = 0.4 PEAK FLOW RATE{(CFS) = 2.24
END OF SUBAREA STREET LOW HYDRAULICS:
DEPTH(FEET) = 0.26 HALFSTREET FLOOD WIDTH(FEET! = 6.91
FLOW VELQCITY (FEET/SEC.) = 3.76 DEPTH*VELOCITY (FT*FT/SEC.) = 0.99
LONGEST FLOWPATH FROM NODE 160,00 TO NODE 170.00 = 196.00 FEET.
END OF STUDY SUMMARY:
TOTAL AREA (ACRES) 0.4 TC(MIN.) = 4.81

PEAK FLOW RATE(CFS) = 2.24

END OF RATIONAL METHOD ANALYSIS




APPENDIX 5

AES 2-YEAR STORM EVENT CALCULATIONS-

EXISTING CONDITIONS
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RATIONAL METHOD HYDROLOGY COMPUTER PROGRAM PACKAGE
Reference: SAN DIEGQ COUNTY FLOOD CONTROL DISTRICT
2003,1985,1981 HYDROLOGY MANUAL
{c) Copyright 1982-2007 Advanced Engineering Software (aes)
Ver. 13.9 Release Date: 04/04/2008 License ID 1402

Analysis prepared by:
Stuart Engineering
7525 Metropolitan Drive, Suite 308
San Diego, California 92108
(619) 296-1010 se@stuartengineering.com

KEKXKREXKRKKKKAXF AKX FXXRF5%% DESCRIPTION OF STUDY *% %%k *kk kAR KXk F A XX AKX FXRRFAK

* LAXE JENNINGS MARKET PLACE - BXISTING CONDITIONS *
* SOUTHEAST CORNER OLDE HIGHWAY 80 AND LAKE JENNINGS PARK ROAD *
* COQUNTY OF SAN DIEGO - STUART ENGINEERING JOB # 921-05-04 *

LIRS A A AR S LSS SRR LR RRREERSERREEREEEEEEELERSEREESEEEEEEEESE SRR &S E RS

FILE NAME: °221HYDZ.DAT
TIME/DATE OF STUDY: 11:59 02/12/2015

2003 SAN DIEGO MANUAL CRITERIA

USER SPECIFIED STORM EVENT (YEAR) = 2.00
6 -HOUR DURATION PRECIPITATION (INCHES) = 1.300
SPECIFIED MINIMUM PIPE SIZE (INCH} = £.00

SPECIFIED PERCENT OF GRADIENTS (DECIMAL) TO USE FOR FRICTION SLOPE = 0.95
SAN DIEGO HYDRCOLOGY MANUAL "C"-VALUES USED FOR RATICNAL METHCD

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

HALF- CROWN TO STREET-CROSSFALL: CURB GUTTER-~GECMETRIES: MANNING
WIDTE CROSSFALL IN- / OUT-/PARK- HEIGHT WIDTH LIP HIKE FACTOR
NO. (FT) (FT) SIDE / SIDE/ WAY (FT) (FT) (FT) (FT) (n)

1 30.0 20.0 0.018/0.018/0.020 0.867 2.00 0.0312 0.167 0.0150
2 25.0 15.0 0.020/0.020/0.020 0.50 1.50 0.0313 ©.125 0.1000
GLCBAL 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/3)

*STZE PIPE WITH A FLOW CAPACITY GREATER THAN
CR EQUAL TO THE UPSTREAM TRIBUTARY PIPE.*
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FI.OW PROCESS FROM NODE 100.00 TC NODE 105.00 IS CODE = 21

*USER SPECIFIED (SUBAREA) :

BARREN COVER RUNCFF COEFFICIENT = .2000
S.C.S. CURVE NUMBER (AMC II) = 0
INITIAL SUBAREA FLOW-LENGTH(FEET) = 100.00

UPSTREAM ELEVATION({FEET) = 760.00




741.00

DOWNSTREAM ELEVATICN (FEET)

ELEVATION DIFFERENCE (FEET) = 12.00

SUBAREA CVERLAND TIME OF FLOW{MIN.) = 6.684

WARNING: THE MAXIMUM OVERLAND FLOW SLOPE, 10.%, IS USED IN Tc¢ CALCULATION!
2 YEAR RAINFALL INTENSITY (INCH/HOUR) = 2.840

SUBAREA RUNOFF (CFS) = 0.09

TOTAL AREA{ACRES) = 0.10 TOTAL RUNOFF (CFS} = 0.09
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FLOW PROCESS FROM NODE 105.00 TO NODE 105.00 IS CODE = 81

2 YEAR RAINFALL INTENSITY (INCH/HOUR) = 2.840
*UUSER SPECIFIED (SUBARERA) ;
MEADOW PCOR COVER RUNOFF COEFFICIENT = ,3000
S.C.S. CURVE NUMBER (AMC II) = 0
AREA-AVERAGE RUNOFF COEFFICIENT = 0.3000
SUBAREA AREA{ACRES) = 1.73 SUBAREA RUNOCFF (CFS) = 1.47
TOTAL AREA{ACRES) = 1.8 TOTAL RUNOFF(CFS) = 1.56
TC(MIN.) = 6.68

IE R T R PSR R SRR RS E R R TR ERE S LR L LR R LR EE R LR R EEEEREEEERERESEE SRS SRS EEEEEEEEEE

FLOW PROCESS FROM NODE 105.00 TC NODE 110.0C IS CODE = 51
>>>>>COMPUTE TRAPEZOIDAL CHANNEL FLOW<<<<<
>>>>>TRAVELTIME THRU SUBAREA (EXISTING ELEMENT) <<<<<

ELEVATION DATA: UPSTREAM{FEET) = 741.00 DOWNSTREAM (FEET) = 681.80
CHANNEL LENGTH THRU SUBAREA(FEET) = 0.01 CHANNEL SLOPE = #**#%%&%%
CHANNEL BASE (FEET) = 0.00 "av FACTOR = 7.000

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

CHANNEL FLOW THRU SUBAREA(CFS) = 1.56

FLOW VELOCITY (FEET/SEC.) = 199.94 FLOW DEPTH{FEET) = 0.G3

TRAVEL TIME (MIN.) = 0.00 Tc (MIN.) = 6.68

LONGEST FLOWPATH FROM NODE 100.00 TO NODE 115.00 = 100,01 FEET.
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- FLOW PROCESS FROM NODE 110.00 TO NODE 110.00 IS CCDE = 81

*

2 YEAR RAINFALL INTENSITY (INCH/HOUR) = 2.840

*USER SPECIFIED (SUBAREA) :
BARREN CCOVER RUNOFF COEFFICIENT = .3600

$.C.S. CURVE NUMBER (AMC II) = 0

ARBA-AVERAGE RUNOFF COEFFICIENT = 0.3270

SUBAREA AREA (ACRES) = 1.50 SUBAREA RUNOFF (CFS) = 1.53
TOTAL AREA (ACRES) = 3.3 TOTAL RUNOFF (CFS) = 3.09
TC (MIN.) = 6.68
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FLOW PROCESS FROM NODE 110.00 TO NODE 120.00 IS CODE = 41
>>>>>COMPUTE PIPE-FLCW TRAVEL TIME THRU SUBAREA<<<<<
>>>>>USING USER-SPECIFIED PIPESIZE (EXISTING ELEMENT) <<<<<

ELEVATION DATA: UPSTREAM (FEET) = 681.80 DOWNSTREAM(FEET) = 681.10
FLOW LENGTH (FEET) = 50.00 MANNING'S N = 0.013
DEPTH OF FLOW IN 24.0 INCH PIPE IS 5.6 INCHES




PIPE-FLOW VELOCITY (FEET/SEC.) = 5.58

GIVEN PIPE DIAMETER (INCH) = 24.00 NUMBER OF PIPES = 1
PIPE-FLOW (CFS) = 3.09

PIPE TRAVEL TIME(MIN.) = 0.15 Tc (MIN.) = 6.83

LONGEST FLOWPATH FROM NODE 100.00 TO NODE 120.00 = 150.01 FEET,
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FLOW PROCESS FROM NODE 120.00 TO NODE 120.00 Is CODE = 81

2 YEAR RAINFALL INTENSITY(INCH/HOUR) = 2.800

*USER SPECIFIED (SUBAREA) :

STREETS & ROADS (DITCHES) RUNOFF COEFFICIENT = .6600

S e e GURVE WOVBER (AME TE) o 5
AREA-AVERACE RUNOFF COEFFICIENT = 0.3855

SUBAREA AREA (ACRES) = 0.71 SUBAREA RUNOFF (CFS) = 1.31
TOTAL AREA (ACRES) = 4.0 TOTAL RUNOFF (CFS) = 4.36
TC(MIN.} = 6.83
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FLOW PROCESS FROM NODE 120.00 TO NODE 130.00 IS CODE = ©51
>>>>>COMPUTE TRAPEZOIDAL CHANNEL FLOW<<<<<
>>>>>TRAVELTIME THRU SUBAREZ (EXTSTING ELEMENT) <<<<<

ELEVATION DATA: UPSTREAM(FEET) = 681.10 DOWNSTREAM({FEET) = 669.00
CHANNEL LENGTH THRU SUBAREA (FEET) = 490.00 CHANNEL SLOPE = 0.0247
CHANNEL BASE(FEET) = 10.00 "Z® FACTOR = 10.000
MANNING'S FACTOR = 0.015 MAXIMUM DEPTH(FEET) = 0.50
2 YEAR RAINFALL INTENSITY (INCHEH/HOUR} = 2.340
*USER SPECIFIED (SUBARER) :
RESIDENTIAL (1. DU/AC OR LESS) RUNOFF COEFFICIENT = .4200
S.C.8. CURVE NUMBER (AMC II) = o
TRAVEL TIME COMPUTED USING ESTIMATED FLOW(CFS) = 5.59
TRAVEL TIME THRU SUBAREA BASED ON VELCCITY (FEET/SEC.) = 3.72
AVERAGE FLOW DEPTH (FEET) = 0.13 TRAVEL TIME(MIN.) = 2.19
Te (MIN.) = 9.03
SUBAREA AREA (ACRES) = 2.49 SUBAREA RUNOFF (CFS} = 2.45 7
AREA-AVERAGE RUNOFF COEFFICIENT = 0.399
TOTAL AREA (ACRES) = 6.5 PEAK FLOW RATE (CFS) = .09
END OF SUBAREA CHANNEL FLOW HYDRAULICS:
DEPTH (FEET} = 0.14 FLOW VELOCITY (FEET/SEC.) = 3.81
LONGEST FLCOWPATH FROM NODE 100.00 TO NCDE 130.0Q00 = 640.01 FEET.
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FLOW PRCCESS FROM NODE 130.00 TO NODE 140.00 I5 CODE = 41

>5>>>COMPUTE PIPE-FLOW TRAVEL TIME THRU SUBAREA<<<<<
>>33>USING USER-SPECIFIED PIPESIZE (EXISTING BELEMENT) <<<<<

ELEVATION DATA: UPSTREAM(FEET) = 6692.00 DOWNSTREAM(FEET) = 667.00
FLOW LENGTH({FEET) = 40,00 MANNING'S N = 0.013

DEPTH OF FLOW IN 12.0 INCH PIPE IS 8.0 INCHES

PIPE-FLOW VELOCITY (FEET/SEC.} = 10.95

GIVEN PIPE DIAMETER (INCH) = 12.00 NUMBER OF PIPES = 1
PIPE-FLOW(CFS) = £.09

PIPE TRAVEL TIME (MIN.) = .06 Tc (MIN.) = 9.09

LONGEST FLOWPATH FROM NODE 100.00 TOC NODE 140.00 = 680.01 FEET.
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FLOW PROCESS FROM NCDE 140.00 TO NODE 150.00 I3 CODE = &l
>>>>>COMPUTE TRAPEZOIDAL CHANNEL FLOW<<<<<
>>>>>TRAVELTIME THRU SUBAREA (EXISTING ELEMENT) <<<<<

ELEVATION DATA: UPSTREAM(FEET} = 667.00 DOWNSTREAM (FEET) = 655.00
CHANNEL LENGTH THRU SUBAREA (FEET) = 420.00 CHANNEL SLOPE = (0.0286
CHANNEL BASE (FEET) = 20.00 nZz" FACTOR = 20,000
MANNING'S FACTOR = 0.015 MAXIMUM DEPTH(FEET) = 3.00

2 YEAR RAINFALL INTENSITY (INCH/HOQUR) = 2.037

*USER SPECIFIED (SUBAREA) :
MEADOW POOR COVER RUNOFF COEFFICIENT = .3600

$.C.8. CURVE NUMBER (AMC II) = 0

TRAVEL TIME COMPUTED USING ESTIMATED FLOW(CFS) = 6.87

TRAVEL TIME THRU SUBAREA BASED ON VELOCITY{FEET/SEC.) = 3.32

AVERAGE FLOW DEPTH({FEET) = 0.08 TRAVEL TIME({MIN.) = 2.11

Tc (MIN.) = 11.20 :
SUBAREA AREA (ACRES) = 2.11 SUBAREA RUNOFF (CFS) = 1.55//
AREA~AVERAGE RUNOFF COEFFICIENT = 0.389

TOTAL AREA (ACRES) = 8.6 PEAK FLOW RATE(CFS} = 6.85
END CF SUBAREA CHANNEL FLOW HYDRAULICS:

DEPTH(FEET) = 0.09 FLOW VELOCITY (FEET/SEC.)} = 3.31

LONGEST FLOWPATH FROM NODE 100.00 TO NCDE 150.00 = 11¢0.01 FEET.
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FLOW PROCESS FROM NODE 200.00 TO NODE 205,00 IS CODE = 21

*USER SPECIFIED (SUBAREA) :

MEADOW PCOR COVER RUNOFF COEFFICIENT = .3000
S.C.S. CURVE NUMBER (AMC II} = 0
INITIAL SUBAREA FLOW-LENGTH (FEET) = 100.00
UPSTREAM ELEVATION(FEET) = £21.00
DOWNSTREAM ELEVATION (FEET) = 687.00
ELEVATION DIFFERENCE (FEET) = 4.00
SUBAREA OVERLAND TIME OF FLOW(MIN.) = 9.072
2 YEAR RAINFALL INTENSITY(INCH/HOUR} = 2.332
SUBAREZA RUNOFF (CFS8) = 0.06
TOTAL AREA (ACRES) = 0.09 TOTAL RUNOFF(CFS) = 0.06
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FLOW PROCESS FROM NODE 205.00 TO NODE 205.00 IS CODE = 81

2 YEAR RAINFALL INTENSITY (INCH/HOUR) = 2.332

*USER SPECIFIED (SUBARER) :
MEADOW POOR COVER RUNOFF COEFFICIENT = .3000

$.C.S8. CURVE NUMBER {(AMC II) = 0

AREA-AVERAGE RUNOFF COEFFICIENT = 0.3000

SUBAREA AREA (ACRES) = 0.65 SUBAREA RUNOFF (CFS) = 0.45 .
TOTAL AREA (ACRES) = 0.7 TOTAL RUNOFF{CFS) = 0.52 .7
TC{MIN,} = 9.07
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FLOW PRCCESS FROM NODE 205.00 TO NODE 210.00 IS CODE = 51




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

ELEVATION DATA: UPSTREAM(FEET) = 687.00 DOWNSTREAM (FEET) = 677.00
CHANNEL LENGTH THRU SUBAREA (FEET) = 0.01 CHANNEL SLOPE = #*#*%%%*%
CHANNEL BASE (FEET) = 0.00 »Z" FACTOR = 20.000

MANNING'S FACTOR = 0.030 MAXTIMUM DEPTH({FEET) = 0.50

CHANNEL FLOW THRU SUBAREA (CFS) = 0.52

FLOW VELOCITY{(FEET/SEC.) = 64.55 FLOW DEPTH(FEET) = 0.02

TRAVEL TIME (MIN.) = 0.00 Tc (MIN.) = 9.07

LONGEST FLOWPATH FROM NODE 200.00 TO NODE 210.00 = 100.01 FEET.

A XA EARIFR AT XA AT AT A A AT AR AT AR RLREARTRRA AR RRA A A A ATk ddh bbbk hkhkdhdhkdddddddddds

FLOW PROCESS FROM NODE 300.C0 TO NODE 305.00 IS CODE = 21

*JSER SPECIFIED (SUBAREA} :

MEADOW POCR COVER RUNOFF COEFFICIENT = .3000
S.C.8. CURVE NUMBER (AMC II) = 0
INITIAL SUBAREA FLOW-LENGTH (FEET) = 100.00
UPSTREAM ELEVATION{FEET) = 691.00
DOWNSTREAM ELEVATION{FEET) = 688.00
ELEVATION DIFFERENCE (FEET) = 3.00
SUBAREA OVERLAND TIME OF FLOW(MIN.) = 9.5885
2 YEAR RAINFALL INTENSITY{INCH/HOUR) = 2.193
SUBAREA RUNOFF (CFS) = : 0.086
TOTAL AREA{ACRES) = 0.09 TOTAL RUNOFF (CFS) = 0.086
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FLOW PRCCESS FROM NODE 305.00 TO NODE 305.00 IS CODE = &1

2 YEAR RAINFALL INTENSITY (INCH/HOUR) = 2.183
*USER SPECIFIED (SUBAREA) :
MEADOW POOR CCVER RUNCFF COEFFICIENT = .3000
S.C.S. CURVE NUMBER (AMC II) = 0
AREA-AVERAGE RUNOFF COEFFICIENT = (€.3000
SUBAREA AREA{ACRES) = 4.40 SUBAREA RUNOFF(CFS) = 2.89
TOTAL AREA (ACRES) = 4.5 TOTAL RUNOFF (CFS) = 2.95
TC(MIN.) = 9.98
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FLOW PROCESS FROM NODE 305.0C TO NODE 310.00 IS CODE = 51

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

ELEVATION DATA: UPSTREAM (FEET) = 688.00 DOWNSTREAM(FEET) = 656.00
CHANNEL LENGTH THRU SUBAREA (FEET) = c.01 CHANNEL SLOPE = ##&#%%%%%
CHANNEL BASE(FEET)} = 0.00 "Z" FACTOR = 306.000

MANNING'S FACTCR = 0.030 MAXIMUM DEPTH(FEET) = 0.50

CHANNEL FLOW THRU SUBAREA(CFS) = 2.95 .

FLOW VELOCITY (FEET/SEC.) = 148.48 FLOW DEPTH(FEET} = 0.03

TRAVEL TIME({(MIN.} = G.00 Tc (MIN.) = 9.98

LONGEST FLOWPATH FROM NODE 300.00 TO NODE 310.00 = 100.01 FEET.
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FLOW PROCESS FROM NODE 400.00 TO NODE 405.00 I8 CODE = 21

*USER SPECIFIED (SUBAREA) :

NEIGHBORHOOD COMMERCIAL RUNOFF COEFFICIENT = .6000
3.C.S8. CURVE NUMBER (AMC IT) = 0
INITIAL SUBAREA FLOW-LENGTH (FEET) = 80.00
UPSTREAM ELEVATION(FEET) = 670.70
DOWNSTREAM ELEVATION (FEET) = 668.50
ELEVATION DIFFERENCE (FEET) = 2.20
SUBAREA OVERLAND TIME OF FLOW(MIN.} = 5.746
2 YEAR RAINFALL INTENSITY {(INCH/HOUR) = 3.131
SUBAREA RUNCFF (CFS) = 0.09
TOTAL AREA (ACRES) = 0.05 TOTAL RUNOFF{CFS) = 0.08
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FLOW PROCESS FRCM NCDE 405.00 TO NODE 405.00 IS CODE = 8l

2 YEAR RAINFALL INTENSITY (INCH/HOUR) = 3.131
*USER SPECIFIED {(SUBAREA) :
NEIGHBORHOOD COMMERCIAL RUNOFF COEFFICIENT = .6000
S$.C.S. CURVE NUMBER {(AMC II} = 0
AREA-AVERAGE RUNOFF COEFFICIENT = 0.6000
SUBAREA AREA (ACRES) = 0.45 SUBAREA RUNOFF (CFS) = 0.85
TOTAL AREA{ACRES) = 0.5 TOTAL RUNQFF (CFS) = 0.94
TC(MIN.) = 5.75
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FLOW PROCESS FROM NODE 405.00 TO NODE 405.00 IS CODE = 81

2 YEAR RAINFALL INTENSITY(INCH/EOUR) = 3.131
*(USER SPECIFIED (SUBARER) :
NEIGHBORHCOD COMMERCIAL RUNOFF COEFFICIENT = .6000
$.C.S. CURVE NUMBER (AMC II) = 0
AREA-AVERAGE RUNOFF CCOEFFICIENT = 0.6000
SUBAREA AREA{ACRES} = 0.50 SUBAREA RUNOFF(CFS) = 0.54
TOTAL AREA (ACRES}) = 1.0 TOTAL RUNOFF(CFS} = 1.88
TC (MIN.) = 5.75
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FLOW PROCESS FROM NODE 405.00 TO NODE 410.00 IS CODE = 61

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

UPSTREAM ELEVATION(FEET) = 668.00 DOWNSTREAM ELEVATION(FEET) = 660.00
STREET LENGTH (FEET) = 0.01 CURB HEIGHT (INCHES) = §&.0

STREET HALFWIDTH(FEET) = 40.00

DISTANCE FROM CROWN TO CROSSFALL GRADEBREAK(FEET) = 10.00

INSIDE STREET CROSSFALL(DECIMAL) = 0.020

OUTSIDE STREET CROSSFALL(DECIMAL) = 0.020

SPECIFIED NUMBER QOF HALFSTREETS CARRYING RUNOFF = 1

STREET PARKWAY CROSSFALL (DECIMAL) = 0.020




Manning's FRICTION FACTCOR for Streetflow Section(curb-to-curb) = 0.0159
Manning's FRICTION FACTOR for Back-of-Walk Flow Section = 0.0200

**TRAVEL TIME COMPUTED USING ESTIMATED FLOW(CFS) = 1.89
STREETFLOW MODEL RESULTS USING ESTIMATED FLOW:
STREET FLOW DEPTH(FEET) = 0.16
HALFSTREET FLOCD WIDTH(FEET) = 1.50
AVERAGE FLOW VELOCITY (FEET/SEC.}) = 533.45
PRODUCT QF DEPTH&VELOCITY (FT*FT/SEC.) = 83.35
STREET FLOW TRAVEL TIME (MIN.) = 0.00 Te (MIN.) = 5.75
2 YEAR RAINFALL INTENSITY (INCH/HOUR) = 3.131
*USER SPECIFIED {SUBAREA) :
NEIGHBORHOOD COMMERCIAL RUNOFF COEFFICIENT = .6000
S.C.S8. CURVE NUMBER (AMC II) = 0
AREA-AVERAGE RUNOFF COEFFICIENT = 0.600
SUBAREA AREA (ACRES) = 0.01 SUBAREA RUNOFF (CFS) = 0.062
TOTAL AREA (ACRES) = 1.0 PEAK FLOW RATE(CFS) = 1.20

END OF SUBAREA STREET FLOW HYDRAULICS:
DEPTH (FEET) = 0.16 HALFSTREET FLOOD WIDTH (FEET) = 1.50
FLOW VELOCITY (FEET/SEC.) = *#**%%* DEPTH*VELOCITY (FT*FT/SEC.} = 83.35

LONGEST FLOWPATH FROM NODE 400,00 TO NODE 410.00 = 80.01 FEET.
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FLOW PROCESS FROM NODE 500.00 TC NODE 505.00 I8 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) = 16C.00
UPSTREAM ELEVATION (FEET) = 702.00
DOWNSTREAM ELEVATICN (FEET) = 6£95.00
ELEVATION DIFFERENCE (FEET) = 7.00
SUBAREA OVERLAND TIME OF FLOW(MIN.) = 6,117
2 YEAR RAINFALL INTENSITY (INCH/HOUR} = 3.008
SUBAREA RUNOFF (CFS) = 0.20
TOTAL AREA (ACRES) = 0.15 TOTAL RUNOFF (CFS) = 0.20
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FLOW PROCESS FROM NODE 505.00 TO NODE 510.00 IS CODE = 51

=>>>>COMPUTE TRAPEZOIDAIL CHANNEL FLOW<<<<<
>>>»>TRAVELTIME THRU SUBAREA (EXISTING ELEMENT) <<<<<

ELEVATION DATA: UPSTREAM (FEET) = 695.00 DOWNSTREAM (FEET) = 689.50
CHANNEL LENGTH THRU SUBAREA (FEET) = 65.00 CHANNEL SLCPE = 0.0846
CHANNEL BASE (FEET) = 0.00 "Z" FACTOR = 20.000
MANNING'S FACTOR = 0.030 MAXTIMUM DEPTH (FEET) = 0.50

2 YEAR RAINFALL INTENSITY (INCH/HOUR) = 2.820

*USER SPECIFIED (SUBAREA) :
RESIDENTIAL (1. DU/AC OR LESS) RUNOFF COEFFICIENT = .4500

$.C.S. CURVE NUMBER (AMC II) = 0

TRAVEL TIME COMPUTED USING ESTIMATED FLOW{CFS) = 0.25

TRAVEL TIME THRU SUBAREA BASED ON VELOCITY (FEET/SEC.) = 1.68
AVERAGE FLOW DEPTH({FEET) = 0.08 TRAVEL TIME (MIN.) = 0.64

Tc (MIN.} = 6.76

SUBAREA AREA (ACRES) = 0.08 SUBAREA RUNOFF (CFS) = 0.10

ARBA-AVERAGE RUNCFF COEFFICIENT = 0.450




TOTAL AREA (ACRES) = 0.2 PEAK FLOW RATE(CFS) = 0.29

END OF SUBAREA CHANNEL FLOW HYDRAULICS:
DEPTH(FEET} = 0.09 FLOW VELOCITY(FEET/SEC.) = 1.86

LONGEST FLOWPATH FROM NODE 500.00 TC NODE 510.00 = 165.00 FEET.
END OF STUDY SUMMARY:

TOTAL AREA(ACRES) = 0.2 TC(MIN.) = 6.76

PEAK FLOW RATE(CFS) = 0.29

END OF RATIONAL METHOD ANALYSIS




APPENDIX 6

PIPE CALCULATIONS




Exist 48-inch pipe under Ridge Hill Rd.txt

HYDRAULIC ELEMENTS - I PROGRAM PACKAGE
(C) copyright 1982-2006 Advanced Engineering Software (aes)
ver. 13.0 Release Date: 06/01/2006 License ID 1402

Analysis prepared by:

Stuart Engineering
7525 Metropolitan Drive, Suite 308
san Diego, California 92108
(619) 296-1010 se@stuartengineering.com

TIME/DATE OF STUDY: 14:08 10/28/2014
“Problem Descriptions:
Lake Jennings MarketPlace )
Existing 48-in_CMP south of County Maintained Channel

PIPE DIAMETER(FEET) = 4.000
FLOWDEPTH(FEET) = 3.960

PIPE SLOPE{FEET/FEET) = 0.0220
MANNINGS FRICTION FACTOR = 0.022000
>>>>> NORMAL DEPTH FLOW(CFS) = 131.18

NORMAL DEPTH{FEET) = 3.96

FLOW AREA(SQUARE FEET) = 12.55

FLOW TOP-WIBTH{FEET) = 0.796

FLOW PRESSURE + MOMENTUM{POUNDS) = 4196.72
FLOW VELOCITY(FEET/SEC.) = 10.457

FLOW VELOCITY HEAD(FEET) = 1.698
HYDRAULIC DEPTH(FEET) = 15.76

FROUDE NUMBER = 0.464

SPECIFIC ENERGY(FEET) = 5.66

Page 1




Exist 48-inch pipe north of Ridge Hi11 Rd Channel.txt

nnnnnnnnnnnnnnnnnn

HYDRAULIC ELEMENTS - I PROGRAM PACKAGE
(c) copyright 1982-2006 Advanced Engineering Software (aes)
ver., 13.0 Release Date: 06/01/2006 License ID 1402

Analysis prepared by:

Stuart Engineering
7525 Metropolitan Drive, Suite 308
San biego, California 92108
(619) 296-1010 se@stuartengineering,com

TIME/DATE OF STUDY: 11:13 10/28/2014

Problem Descriptions:
Lake Jennings MarketPlace o o
Existing 48" Pipe North of Existing County Maintained Channel

PIPE DIAMETER(FEET) = 4.000
FLOWDEPTH(FEET)} = 3.960

PIPE SLOPE(FEET/FEET) = 0.0290

MANNINGS FRICTION FACTOR = 0.022000
>>>>> NORMAL DEPTH FLOW{CFS) = 150.61

NORMAL-DEPTH FLOW INFORMATION:

NORMAL DEPTH(FEET) = 3.96

FLOW AREA(SQUARE FEET) = 12.55

FLOW TOP-WIDTH(FEET) = 0.796

FLOW PRESSURE + MOMENTUM(POUNDS) = 5042.52
FLOW VELOCITY{FEET/SEC.) = 12.006

FLOW VELOCITY HEAD(FEET) = 2.238

HYDRAULIC BPEPTH(FEET) = 15.76
FROQUDE NUMBER = .533
SPECIFIC ENERGY(FEET) = 6.20

Page 1
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' HYDRAULIC ELEMENTS - I PROGRAM PACKACE
{C) Copyright 1982-2006 Advanced Engineering Scoftware

(aes)
Ver. 13.0 Release Date: 06/01/2006 License ID

1402
Analysis prepared by:

Stuart Engineering
7525 Metropolitan Drive, Suite 308
San Diego, California %2108
(629) 296-1010 selstuartengineering.com

Problem Descriptions:
Lake Jennings Market Place -2015-02-13
0.5 Q2 plus Q100 of CMA 112 and Cffsite Q100- Node 135-140

Proposed 36" pipe

khk Ak KA TN A AT A A IR AT, AT A X FAFR A AL F AR A A F A A A A b T rh b r A kAR b o db bbb kdhd s
ok ok ok k kok ok kK ok

>»>>PIPEFLOW HYDRAULIC INPUT INFORMATTION<<LL

PIPE DIAMETER(FEET) = 3.000
PIPE SLOPE (FEET/FEET) = 0.0100
PIPEFLOW (CFS) = 19.91

MANNINGS FRICTION FACTCR = 0,013000

CRITICAL DEPTH(FEET) = 1.43

CRITTCAL FLOW AREA (SQUARE FEET) = 3.32%9

CRITICAL FLOW TCP-WIDTH(FEET) = 2,997

CRITICAL FLOW PRESSURE + MOMENTUM (POUNDS) = 356.48
CRITICAL FLOW VELCCITY (FEET/SEC.) = 5.981

CRITICAL FLOW VELCCITY HEAD(FEET) = 0.56
CRITICAL FLOW HYDRAULIC DEPTH(FEET) = 1.11
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o

CRITICAL FLOW SPRECIFIC ENERGY (FEET)

NORMAL DEPTH (FEET) = 1.12

FLOW AREA (SQUARE FEET) = 2,42

FLOW TOP-WIDTH({FEET) = 2.904

FLCW PRESSURE + MOMENTUM(POUNDS) = 388.43
FLOW VELCCITY (FEET/SEC.) = 8.237

FLOW VELOCITY HEAD(FEET) = 1.054
HYDRAULIC DEPTH(FEET)
FROUDE NUMBER = 1.
SPECIFIC ENERGY (FEET)

ol
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HYDRAULIC ELEMENTS - I PROGRAM PACEKAGE
(C} Copyright 1982-2006 Advanced Enginesring Software
{aes)
Ver. 13.0 Release Date: 06/01/2006 License ID
1402

Analysis prepared by:

Stuart Engineering
7525 Metropolitan Drive, Suite 308
San Diego, California 92108
{619) 296-1010 se@stuartengineering.com

TIME/DATE OF STUDY: 08:24 02/13/2015

Problem Descgriptions:

Lake Jennings Market Place -2015-02~13

Onsite Q= 0.5 Pre-development Q2 plus Ridge Hill Road
Froposed 36" pipe
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>>>>PIPEFLOW HYDRAULIC INPUT INFORMATION<<LKL

PIPE DIAMETER{FEET) = 3.000
PIPE SLOPE{FEET/FEET) = 0.0100
PIPEFLOW (CFS) = 8.75

MANNINGS FRICTION FACTOR = 0,0130C0

CRITICAL DEPTH{FEET) = 0.93

CRITICAL FLOW AREA(SQUARE FEET) = 1.87¢&

CRITICAL FLOW TOP-WIDTH(FEET) = 2.7178

CRITICAL FLOW PRESSURE + MOMENTUM {POUNDS) = 124.62
CRITICAL FLOW VELOCITY{FEET/SEC.) 4,664

CRITICAL FLOW VELCCITY HEAD(FEET)
CRITICAL FLOW HYDRAULIC DEPTH({FEET) = 0.68

i

0.34
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CRITICAL FLOW SPECIFIC ENERGY(FEET)

NORMAL DEPTH({FEET) = 0.73

FLOW AREA (SQUARE FEET) = 1.34

FLOW TOP-WIDTE({FEET) = 2.579

FLOW PRESSURE + MOMENTUM (POUNDS) = 136.29
FLOW VELOCITY (FEET/SEC.) = 6.529

FLOW VELOCITY HEAD{FEET) = 0.662
HYDRAULIC DEPTH(FEET) = .52

FROUDE NUMBER = 1.596

SPECIFIC ENERGY (FEET) = 1.40
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HYDRAULIC ELEMENTS -~ I PROGRAM PACKAGE
(C) Copyright 1982-2006 Advanced Engineering Software
{aes}
Ver. 13.0 Release Date: 06/01/2006 License ID
1402

Analysis prepared by

Stuart Engineering
7525 Metropolitan Drive, Sulite 308
San Diego, California 92108
{619) 296-1010 se@stuartengineering.com

Problem Descriptions:

Lake Jennings Market Place -2015-02-13

Proposed 18" pipe in Ridge Hill Road- from Clde Highway 80
basins

R R E R E R R R EE R R R R R R T e R S S I I A

Ak KFExF I h A E K

>>>>PIPEFLOW HYDRAULIC INPUT INFORMATION<<<L

PIPE DIAMETER{FEET) = 1.500
PIPE SLOPE (FEET/FEET) = 0.02C0
PIPEFTLOW (CF3) = 11.1¢

MANNINGS FRICTION FACTOR = 0.013000

CRITICAL DEPTH(FEET) = 1.28

CRITICAL FLOW AREA{SQUARE FEET) = 1.604

CRITICAL FLOW TOP-WIDTH{FEET) = 1.06%

CRITICAL FLOW PRE3SSURE + MCOMENTUM{POUNDS} = 209.69
CRITICAL FLOW VELOCITY (FEET/SEC.) = 5.959

CRITICAL FLOW VELOCITY HEAD(FEET) = 0.75




CRITICAL FLOW HYDRAULIC DEPTH(FEET) = 1.50
CRITICAL FLOW SPECIFIC ENERGY (FEET)

|
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O
W

NORMAL DEPTE (FEET)} = 0.97

FLOW ARER (SQUARE FEET) = 1.21

FLOW TOP-WIDTH(FEET) = 1.434

FLOW PRESSURE + MOMENTUM (BOUNDS) = 231.56
FLOW VELOCITY {FEET/SEC.) = 9,229

FLOW VELOCITY HBEAD(FEET) = 1.323
HYDRAULIC DEPTH (FEET)
FROUDE NUMBER = 1.
SPECIFIC ENERGY (FEET)

71
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APPENDIX 7

DETENTION CALCULATIONS- OFFSITE BASINS DRAINING TO EXISTING
COUNTY OF SAN DIEGO MAINTAINED CHANNEL




EMDF EXPANSION- DETENTION CALCULATIONS - EXISTING CONDITIONS (EXISTING

COUNTY MAINTAINED CHANNEL)

Proposed Drainage

Existing Drainage through existing 48" pipe under Ridge Hill Road
|Peak Flow (Cubic feet per second) |131.12 |from AES

Time of Concentration (minutes) 11.15 from AES
Time of hydrograph beginning (minutes) 7.65

Time of Hydrograph Peak (minutes 20.00

Time of hydrograph end (minutes) 38.52

Peak flow (cubic feet per second) 154.36 from AES

Flow (cubic feet/sec)

180
160
140
120
100
80
60
40
20

Unmitigated vs Mitigated Flow Hydrographs

154.36 .
_ area above mitigated curve
131.15# 131.12 / = detention volume
/ N\
/ AN
/ \\
i / AN
i i ;/ \m ’
5 10 15 20 25 30 35 40 45
Time of Hydrolograph (minutes)
== Unmitigated Peak Flow Curve === Mitigated Peak Flow Curve

Required Detention Volume
|Vo|ume (Cubic feet) 3240




RIDGE HILL ROAD EXIST. COUNTY MAINTAINED CHANNEL
\\Us/

g

1o, OF PIFE. FLOW
AREAZ760 ___J
(ELEV/ 648, o)
PRE-PROJECT WATER SURFACE
AREA=3020-SF

(ELEV 649.68)

/
/ /
POST-PROJECT WATER SURFA CE

AREA=5055"SF
L ROAD/

(ELEV 650.91)

/ '/RIDG

P

\

5{’/5;7 /v/

///

FLOW EXHIBIT

417

l 7
AL #‘7651

/\/
NF

L /'\

4&”

B
69//35 >//

//
/7
7

POST-PROJECT PONDING —
DEPTH ABOVE EXISTING
48" CMP (2.95 FEET-

ELEV. 650.91)

%10 7op
—

— PRE-PROJECT PONDING
DEPTH ABOVE_EXISTING
48" CMP (1.72 FEET-
ELEV. 649.68)

%ﬂ
A Al
- =

—lv v — ELEV 650.91
I v — Y —— " [IfV 649.68
v ELEV 647.96 (TOP OF EXISTING PIPE)
N

KEX/SNNG 48" CMP

w/"\a
SECTION A-A

SCALE: HORIZ AND VERT: 1"=10’

PRE-PROJECT PONDING - YEAR ME
VOLUME=(. 760+2302027. 72=3250 CF (1.72' DEPTH)

VOLUME REQUIRED: 3240 CF

POST-PROJECT PONDING VOLUME WITH MITIGATED PROJECT FLOW
VOLUME=(760+5055)2.95=8577 CF (2.95" DEPTH)

VOLUME REQUIRED: 8577 CF

&

STUART ENGINEERING

SAN mo. CA 921, (m) m-lm
FAX (619) 296-9276 EMAIL: SE@stuarteng

DATE!
| 2-13-15

T1G.COM [
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APPENDIX 8

DETENTION CALCULATIONS- OFFSITE AND ONSITE BASINS DRAINING
TO EXISTING COUNTY OF SAN DIEGO MAINTAINED CHANNEL




EMDF EXPANSION- DETENTION CALCULATIONS - PROPOSED CONDITIONS (EXISTING
COUNTY MAINTAINED CHANNEL)

Proposed Drainage

Time of Concentration (minutes) 11.15 from AES
Time of hydrograph beginning (minutes) 7.65

Time of Hydrograph Peak (minutes 20.00

Time of hydrograph end (minutes) 38.52

Peak flow (cubic feet per second) 170.91 from AES

Existing Drainage through existing 48" pipe under Ridge Hill Road

|Peak Flow (Cubic feet per second)

[131.12

|from AES

Flow (cubic feet/sec)

180
160
140
120
100
80
60
40
20

Unmitigated vs Mitigated Flow Hydrographs

; 17091

E / \ _ area above mitigated curve

E 131.1%% 131.12 = detention volume

E / \\

E : J \ °

0 5 10 15 20 25 30 35 40 45

Time of Hydrolograph (minutes)

=—¢—Unmitigated Peak Flow Curve

=== Mitigated Peak Flow Curve

Required Detention Volume

|Vo|ume (Cubic feet)

8577




RIDGE HILL ROAD EXIST. COUNTY MAINTAINED CHANNEL
\\Us/

g

1o, OF PIFE. FLOW
AREAZ760 ___J
(ELEV/ 648, o)
PRE-PROJECT WATER SURFACE
AREA=3020-SF

(ELEV 649.68)

/
/ /
POST-PROJECT WATER SURFA CE

AREA=5055"SF
L ROAD/

(ELEV 650.91)

/ '/RIDG

P

\

5{’/5;7 /v/

///

FLOW EXHIBIT

417
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AL #‘7651
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POST-PROJECT PONDING —
DEPTH ABOVE EXISTING
48" CMP (2.95 FEET-

ELEV. 650.91)

%10 7op
—

— PRE-PROJECT PONDING
DEPTH ABOVE_EXISTING
48" CMP (1.72 FEET-
ELEV. 649.68)

%ﬂ
A Al
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—lv v — ELEV 650.91
I v — Y —— " [IfV 649.68
v ELEV 647.96 (TOP OF EXISTING PIPE)
N

KEX/SNNG 48" CMP

w/"\a
SECTION A-A

SCALE: HORIZ AND VERT: 1"=10’

PRE-PROJECT PONDING - YEAR ME
VOLUME=(. 760+2302027. 72=3250 CF (1.72' DEPTH)

VOLUME REQUIRED: 3240 CF

POST-PROJECT PONDING VOLUME WITH MITIGATED PROJECT FLOW
VOLUME=(760+5055)2.95=8577 CF (2.95" DEPTH)

VOLUME REQUIRED: 8577 CF

&

STUART ENGINEERING

SAN mo. CA 921, (m) m-lm
FAX (619) 296-9276 EMAIL: SE@stuarteng

DATE!
| 2-13-15

T1G.COM [
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APPENDIX 9

DETENTION CALCULATIONS- ONSITE (HYDROMODIFICATION)




Flow (cubic feet/sec)

50
45
40
35
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25
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Unmitigated vs Mitigated Flow Hydrographs
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Time of Hydrolograph (minutes)

== Unmitigated Peak Flow Curve === Mitigated Peak Flow Curve




APPENDIX 10

AES 100-YEAR STORM EVENT CALCULATIONS-

EXISTING OFFSITE CONDITIONS
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RATIONAL METHOD HYDROLOGY COMPUTER PROGRAM PACKAGE
Reference: SAN DIEGO COUNTY FLOOD CONTROL DISTRICT
2003,1985,1981 HYDROLOGY MANUAL
(¢) Copyright 1982-2007 Advanced Engineering Software (aes)
Ver. 13.9 Release Date: 04/04/2008 License ID 1402

Analysis prepared by:

Stuart Engineering
7525 Metropolitan Drive, Suite 308
San Diego, California 92108
(619) 296-1010 se@stuartengineering.com

kkhhkkkkkhhkhkEFhkhkEhhd**kk*% DESCRIPTION OF STUDY #F**hkkFhhhkrrhdkkkkkkhk kA k k%

* LAKE JENNINGS MARKET PLACE OFFSITE DRAINAGE STUDY *
*# 100 YEAR 6 HOUR - EXISTING CONDITIONS *
* STUART ENGINEERING JOB NO. 921-13-05 PREPARED BY HUELSMAN *
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FILE NAME: 921HYDE.DAT
TIME/DATE OF STUDY: 16:12 10/28/2014

2003 SAN DIEGO MANUAIL CRITERIA

USER SPECIFIED STORM EVENT{YEAR) = 10.00
6-HOUR DURATION PRECIPITATION (INCHES) = 1.870
SPECIFIED MINIMUM PIPE SIZE(INCH) = 12.00

SPECIFIED PERCENT OF GRADIENTS (DECIMAL) TO USE FOR FRICTION SLOPE = 0.95
SAN DIEGO HYDROLOGY MANUAL "C"-VALUES USED FOR RATIONAL METHOD
NOTE: CONSIDER ALL CONFLUENCE STREAM COMBINATIONS
FOR ALL DOWNSTREAM ANALYSES
*USER-DEFINED STREET-SECTICNS FOR COUPLED PIPEFLOW AND STREETFLOW MODEL*

HALF- CROWN TO STREET-CROSSFALL: CURB GUTTER-GECOMETRIES: MANNING
WIDTH CROSSFALL IN- / OUT-/PARK- HEIGHT WIDTH LIP HIKE FACTOCR
NO. (FT) (FT) SIDE / SIDE/ WAY (F'T) (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
2 25.0 10.0 0.020/0.020/0.020 0.50 1.50 0.03313 0.125 0.0130
GLOBAL STREET FLOW-DEPTH CONSTRAINTS:

1. Relative Flow-Depth = 0.50 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.*

R Y R R R R R i s R R
FLOW PROCESS FROM NODE 5.00 TO NODE 10.00 IS CODE = 21

RESIDENTIAL (1. DU/AC OR LESS) RUNOFF COEFFICIENT = .3600
SOIL CLASSIFICATION IS "C“




S.C.8. CURVE NUMBER (AMC II) = 76

INITIAL SUBAREA FLOW-LENGTH (FEET) = 432.00

UPSTREAM ELEVATION (FEET) = 860.00

DOWNSTREAM ELEVATION (FEET) = 860.00

ELEVATION DIFFERENCE (FEET} = 100.00

SUBAREA OVERLAND TIME OF FLOW{MIN.) = 6.183

WARNING: INITIAL SUBAREA FLOW PATH LENGTH IS GREATER THAN
THE MAXTIMUM OVERLAND FLOW LENGTH = 100.00

(Reference: Table 3-1B of Hydrology Manual)
THE MAXIMUM OVERLAND FLOW LENGTH IS8 USED IN Tc¢ CALCULATION!

10 YEAR RAINFALL INTENSITY(INCH/HOUR) = 4.296
SUBAREA RUNOFF (CFS) = 1.55
TOTAL AREA (ACRES) = 1.00 TOTAL RUNOFF (CFS) = 1.55
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FLOW PROCESS FRCM NODE 10.00 TO NODE 15.00 IS CODE = 62

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

*

UPSTREAM ELEVATION(FEET) = 860.00 DOWNSTREAM ELEVATION(FEET} = 810.00
STREET LENGTH (FEET) = 426.00 CURB HEIGHT (INCHES) = 6.0
STREET HALFWIDTH{FEET} = 25.00

DISTANCE FROM CROWN TO CROSSFALL GRADEBREAK(FEET) = 10.00
INSIDE STREET CROSSFALL(DECIMAL) = 0.020
QUTSIDE STREET CROSSFALL(DECIMAL) = 0.020

SPECIFIED NUMBER OF HALFSTREETS CARRYING RUNOFF = 1

STREET PARKWAY CROSSFALL (DECIMAL) = (0.020

Manning's FRICTION FACTOR for Streetflow Section(curb-to-curb) = 0.0130
Manning's FRICTION FACTOR for Back-of-Walk Flow Section = 0.0130

**TRAVEL TIME COMPUTED USING ESTIMATED FLOW(CFS) 5.05

STREETFLOW MODEL RESULTS USING ESTIMATED FLOW:
STREET FLOW DEPTH{FEET) = 0.27
HALFSTREET FLOOD WIDTH(FEET) = 7.38
AVERAGE FLOW VELOCITY (FEET/SEC.) = 7.61
PRODUCT OF DEPTH&VELOCITY {FT*FT/SEC.) = 2.09
STREET FLOW TRAVEL TIME(MIN.) = 0.93 Tc (MIN.) = 7.12
10 YEAR RAINFALL INTENSITY (INCH/HOUR) = 3.924
RESIDENTAIL (24. DU/AC OR LESS) RUNOFF COEFFICIENT
S0IL CLASSIFICATION IS "CY
S.C.S. CURVE NUMBER (AMC II) = 290
AREA-AVERAGE RUNCFF COEFFICIENT = 0.598
SUBAREA AREA(ACRES) = 2.60 7 SUBAREA RUNOFF (CFS} = 7.04
TOTAL AREA{ACRES) = 3.6 PEAX FLOW RATE (CFS) = 8.45

.63900

END OF SUBAREA STREET FLOW HYDRAULICS:

DEPTH(FEET) = 0.31 HALFSTREET FLOOD WIDTH{FEET) = 9.33

FLOW VELOCITY (FEET/SEC.) = 8.55 DEPTH*VELOCITY (FT*FT/SEC.) = 2.67
LONGEST FLOWPATH FROM NODE 5.00 TO NODE 15.00 = 858.00 FEET.
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FLOW PROCESS FROM NODE 15.00 TO NODE 20.00 IS CODE = 62

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

UPSTREAM ELEVATION(FEET) = 810.00 DOWNSTREAM ELEVATION(FEET) = 780.00




STREET LENGTH(FEET) = 632.00 CURB HEIGHT (INCHES) = 6.0
STREET HALFWIDTH(FEET) = 25,00

DISTANCE FROM CROWN TO CROSSFALIL GRADEBREAK(FEET) = 10.00
INSIDE STREET CROSSFALL(DECIMAL) = 0.020
QUTSIDE STREET CROSSFALL(DECIMAL) = 0.020

SPECIFIED NUMBER CF HALFSTREETS CARRYING RUNOFF = 1

STREET PARKWAY CROSSFALL (DECIMAL) = 0.020
Manning's FRICTION FACTOR for Streetflow Section(curb-to-curb) = 0.0130

Manning's FRICTION FACTOR for Back-of-Walk Flow Section = 0.0130

**TRAVEL TIME COMPUTED USING ESTIMATED FLOW(CFS} = 17.81
STREETFLOW MODEL RESULTS USING ESTIMATED FLOW:
STREET FLOW DEPTH(FEET) = 0.43
HALFSTREET FLOOD WIDTH({FEET) = 15.35
AVERAGE FLOW VELOCITY(FEET/SEC.) = 7.20
PRODUCT OF DEPTH&VELOCITY (FT*FT/SEC.) = 3.1z2
STREET FLOW TRAVEL TIME(MIN.) = 1.46 Tc (MIN.) = 8.58
10 YEAR RAINFALL INTENSITY (INCH/HOUR) = 3.478
RESIDENTAIL (24. DU/AC OR LESS) RUNOFF COEFFICIENT = .6900
S0IL CLASSTIFICATION IS "CV
S.C.S8. CURVE NUMBER (AMC II) = 90

AREA-AVERAGE RUNQOFF COEFFICIENT = 0.661
SUBAREA AREA (ACRES) = -7.80- /. .. SUBAREA RUNOFF (CFS) = 18.72
TOTAL AREA (ACRES) = 11.4 PEAK FLOW RATE(CFS) = 26.21

END OF SUBAREA STREET FLOW HYDRAULICS:

DEPTH{FEET) = 0.48 HALFSTREET FLOOD WIDTH (FEET) = 17.85

FLOW VELOCITY{FEET/SEC.) = 7.93 DEPTH*VELOCITY (FT*FT/SEC.) = 3.83
LONGEST FLOWPATH FROM NODE 5.00 TO NODE 20.00 = 1490.00 FEET.
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FLOW PROCESS FROM NODE 20.00 TO NODE 25.00 IS CODE = 62

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

UPSTREAM ELEVATION(FEET) = 780.00 DOWNSTREAM ELEVATION(FEET) = 725.00
0

(
STREET LENGTH (FEET) = 489.00 CURB HEIGHT (INCHES) = 6,
STREET HALFWIDTH (FEET} = 25.00

DISTANCE FROM CROWN TO CROSSFALL GRADEBREAK(FEET) = 10.00
INSIDE STREET CROSSFALL(DECIMAL} = 0.020
OUTSIDE STREET CROSSFALL(DECIMAL} = 0.020

SPECTFIED NUMBER OF HALFSTREETS CARRYING RUNOFF = 1

STREET PARKWAY CROSSFALL(DECIMAL) = 0.020
Manning's FRICTION FACTOR for Streetflow Section(curb-to-curb) = 0.0130
Manning's FRICTION FACTOR for Back-of-Walk Flow Section = 0.0130

33.40

** TRAVEL TIME COMPUTED USING ESTIMATED FLOW(CFS)

STREETFLOW MODEL RESULTS USING ESTIMATED FLOW:

STREET FLOW DEPTH(FEET) = 0.46

HALFSTREET FLOOD WIDTH (FEET)} = 16.60

AVERAGE FLOW VELOCITY (FEET/SEC.)} = 11.62

PRODUCT OF DEPTH&VELOCITY (FT*FT/SEC.) = 5.33
STREET FLOW TRAVEL TIME (MIN.) = 0.70 Tc (MIN,) = 9.28

10 YEAR RAINFALL INTENSITY (INCH/HOUR) = 3.306

RESIDENTAIL (24. DU/AC OR LESS) RUNOFF COEFFICIENT .6900




SOIL CLASSIFICATION IS "C"

$.C.8. CURVE NUMBER (AMC II) = 90

AREA-AVERAGE RUNCFF COEFFICIENT = 0,671

SUBAREA AREA{(ACRES) = 6.30 ...... SUBAREA RUNOFF (CFS) = 14.37

TOTAL AREA (ACRES) = 17.7 PEAK FLOW RATE(CFS) = 39.29
END OF SUBAREA STREET FLOW HYDRAULICS:

DEPTH(FEET) = 0.48 HALFSTREET FLOOD WIDTH(FEET) = 17.70

FLOW VELOCITY (FEET/SEC.) = 12.09 DEPTH*VELQCITY (FT*FT/SEC.) = 5.81
LONGEST FLOWPATH FROM NODE 5.00 TO NODE 25.00 = 1979.00 FEET.
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FLOW PROCESS FROM NODE 25.00 TO NODE 25.00 IS CODE = 81

10 YEAR RAINFALL INTENSITY (INCH/HOUR) = 3.306
NEIGHBORHOOD COMMERCIAL RUNOFF COEFFICIENT = .7800
SOIL CLASSIFICATION IS "C"
S.C.S. CURVE NUMBER (AMC II) = 93
AREA-AVERAGE RUNQFF COEFFICIENT = 0.6838
SUBAREA AREA (ACRES) = 2.30 ... SUBAREA RUNOFF(CFS) = 5.93
TOTAL AREA (ACRES) = 20.0 TOTAL RUNOFF (CFS) = 45,22
TC (MIN.) = 9.28
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FLOW PROCESS FROM NODE 25.00 TO NODE 25.00 IS CODE = 81

10 YEAR RAINFALL INTENSITY(INCH/HOUR} = 3.306
RESIDENTAIL (14.5 DU/AC OR LESS) RUNOFF COEFFICIENT = .6000
SOIL CLASSIFICATION IS "Cv
§.C.S. CURVE NUMBER (AMC II) = 86
AREA-AVERAGE RUNCOFF COEFFICIENT = 0.6316
SUBAREA AREA (ACRES) = 33,10 ... SUBAREA RUNOFF(CFS) = 65.66
TOTAL AREA (ACRES) = 53.1 TOTAL RUNOFF (CFS) = 110.88
TC{MIN.} = 9.28
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FLOW PRCCESS FROM NODE 25.00 TO NODE 26.00 IS5 COBE = 51

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

ELEVATION DATA: UPSTREAM(FEET) = 707.00 DOWNSTREAM(FEET)} = 694 .00
CHANNEL LENGTH THRU SUBAREA(FEET) = 263.00 CHANNEL SLOPE = 0.0494
CHANNEL BASE{FEET) = 0.00 "z" FACTOR = 2.000
MANNING'S FACTOR = 0.030 MAXIMUM DEPTH(FEET) = 5.00

10 YEAR RAINFALL INTENSITY (INCH/HOUR) = 3.218

RESIDENTIAL (1. DU/AC OR LESS) RUNOFF COEFFICIENT = .3600
SOIL CLASSIFICATION IS "CF

S.C.S. CURVE NUMBER (AMC II} = 76

TRAVEL TIME COMPUTED USING ESTIMATED FLOW(CFS) = 114.18

TRAVEL TIME THRU SUBAREA BASED ON VELOCITY(FEET/SEC.) = 11.09
AVERAGE FLOW DEPTH(FEET) = 2.27 TRAVEL TIME (MIN.} = 0.40

Tc (MIN.) = 9.68

SUBAREA AREA{ACRES) = 5,70 SUBAREA RUNOFF (CFS) = 6.60
AREA-AVERAGE RUNOFF COEFFICIENT = 0.605

TOTAL AREA{ACRES) = 58.8 PEAK FLOW RATE(CFS) = 114.54




END OF SUBAREA CHANNEL FLOW HYDRAULICS:
DEPTH(FEET) = 2.27 FLOW VELOCITY (FEET/SEC.) = 11.13
LONGEST FLOWPATH FROM NODE 5.00 TO NODE 26.00 = 2242 .00 PFEET.
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FLOW PROCESS FROM NODE 26 .00 TO NODE 30.00 IS CODE = 41

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

ELEVATICON DATA: UPSTREAM (FEET) = 694 .00 DOWNSTREAM {FEET) = 692.60
FLOW LENGTH (FEET) = 50.00 MANNING'S N = 0.024

DEPTH OF FLOW IN 48.0 INCH PIPE IS 35.7 INCHES

PIPE-FLOW VELOCITY (FEET/SEC.) = 11.43

GIVEN PIPE DIAMETER(INCH) = 48.00 NUMBER OF PIPES = 1
PIPE-FLOW(CFS) = 114.54

PIPE TRAVEL TIME(MIN.) = 0.07 Tc (MIN.) = 9.75

LONGEST FLOWPATH FROM NODE 5.00 TO NODE 30.00 = 2292 .00 FEET.
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FLOW PROCESS FROM NODE 30.00 TO NODE 30.00 I8 CODE = 81

10 YEAR RAINFALL INTENSITY (INCH/HOUR) = 3.203
RESIDENTAIL (14.5 DU/AC OR LESS) RUNOFF COEFFICIENT = .6000
SOIL CLASSTFICATION IS "C"
S.C.S. CURVE NUMBER (AMC II} = 86
AREA-AVERAGE RUNOFF COEFFICIENT = 0.6046
SUBAREA AREA(ACRES) = 9.10 -~ SUBAREA RUNOFF (CFS) = 17.49
TOTAL AREA (ACRES) = 67.9 TOTAL RUNOFF (CFS) = 131.48
TC(MIN.) = 9.75
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FLOW PROCESS FROM NCDE 30.00 TO NODE 30.00 IS CODE = 81

10 YEAR RAINFALL INTENSITY {(INCH/HOUR) = 3.203
NETGHBORHOOD COMMERCIAL RUNOFF COEFFICIENT = .7800
SOIL CLASSIFICATION IS8 "C“
S.C.8. CURVE NUMBER {(AMC II) = 93
AREA-AVERAGE RUNOFF COEFFICIENT = 0,.6063
SUBAREA AREA (ACRES) = 0.70 -.. SUBAREA RUNOFF(CFS)} = 1.75
TOTAL AREA (ACRES) = 68.6 TOTAL RUNOQFF (CFS) = 133.23
TC(MIN.} = 9.75
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FLOW PROCESS FROM NODE 30.00 TO NODE 35.00 IS CODE = 41

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

ELEVATION DATA: UPSTREAM(FEET) = 692.60 DOWNSTREAM(FEET) = 689.00
FLOW LENGTH (FEET) = 120.00 MANNING'S N = 0.024

ASSUME FULL-FLOWING PIPELINE

PIPE-FLOW VELOCITY (FEET/SEC.) = 10.45

(PIPE FLOW VELOCITY CORRESPONDING TO FULL PIPE CAPACITY FLOW)
GIVEN PIPE DIAMETER(INCH) = 48.00 NUMBER OF PIPES = 1




PIPE-FLOW (CFS) = 133.23
PTPE TRAVEL TIME (MIN.) = 0.1% Tc (MIN.)} = 9.94
LONGEST FLOWPATH FROM NODE 5.00 TO NODE 35.00 = 2412.00 FEET.
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FLOW PROCESS FROM NODE 35.00 TO NODE 35.00 IS CODE = 81

10 YEAR RAINFALL INTENSITY (INCH/HOUR) = 3.163
NEIGHBORHCOD COMMERCIAL RUNOFF COEFFICIENT = .78G0
SOIL CLASSIFICATION IS "C*
$.C.8. CURVE NUMBER (AMC II) = 93
AREA-AVERAGE RUNOFF COEFFICIENT = 0.6091
SUBAREA AREA (ACRES) = 1.10 ——SUBAREA RUNOFF(CFS) = 2.71
TOTAL AREA (ACRES) = 69.7 TOTAL RUNOFF (CFS) = 134.28
TC(MIN.} = 9.94
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FLOW PROCESS FROM NODE 35.00 TO NODE 36.00 IS CODE = 51

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

ELEVATION DATA: UPSTREAM(FEET) = 689.00 DOWNSTREAM(FEET) = 682.50
CHANNEL LENGTH THRU SUBAREA (FEET) = 213.00 CHANNEL SLOPE = 0.0305
CHANNEL BASE({FEET) = 20.00 "Z" FACTOR = 4.000
MANNTNG'S FACTOR = 0,030 MAXIMUM DEPTH (FEET) = 8.00
10 YEAR RAINFALL INTENSITY (INCH/HOUR} = 3.062
RESIDENTIAL (1. DU/AC OR LESS) RUNOFF COEFFICIENT = .3600
SOIL CLASSIFICATION IS "C"
§.C.S. CURVE NUMBER (AMC II} = 76
TRAVEL TIME COMPUTED USING ESTIMATED FLOW(CFS) = 135.33
TRAVEL TIME THRU SUBAREA BASED ON VELOCITY (FEET/SEC.) = 6.95
AVERAGE FLOW DEPTH(FEET) = 0.83 TRAVEL TIME (MIN.) = 0.51
Tc (MIN.) = 10.45
SUBAREA AREA (ACRES} = 1.90 «—= SUBAREA RUNOFF(CFS) = 2.09
AREA-AVERAGE RUNOFF COEFFICIENT = 0.602
TOTAL AREA{ACRES) = 71.6 PEAK FLOW RATE(CFS) = 124.28
END OF SUBAREA CHANNEL FLOW HYDRAULICS:
DEPTH(FEET) = 0.83 FLOW VELOCITY (FEET/SEC.) = 6.98
LONGEST FLOWPATH FROM NODE 5.00 TO NODE 36.00 = 2625.00 FEET.
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FLOW PROCESS FROM NODE 36.00 TO NODE 40.00 IS CODE = 41

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

ELEVATION DATA: UPSTREAM (FEET) = 682.50 DOWNSTREAM (FEET) = 680.60
FLOW LENGTH (FEET) = 125.00 MANNING'S N = 0.013

DEPTH OF FLOW IN 48.0 INCH PIPE IS 31.8 INCHES

PIPE-FLOW VELOCITY (FEET/SEC.) = 15.18

GIVEN PIPE DIAMETER({INCH) = 48.00 NUMBER OF PIPES = 1
PIPE-FLOW(CFS) = 134.28

PIPE TRAVEL TIME (MIN.) = 0.14 Tc{MIN.) = 10.59

LONGEST FLOWPATH FROM NODE 5.00 TO NODE 40.00 = 2750.00 FEET.
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FLOW PROCESS FROM NODE 40.00 TO NODE 40.00 IS CODE = 10
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FLOW PROCESS FROM NOCDE 100.0C TO NODE 105.00 IS CODE = 21

*

*

RESIDENTIAL (1. DU/AC OR LESS) RUNOFF COEFFICIENT = .3600

SOIL CLASSIFICATION IS "C"

S.C.8. CURVE NUMBER (AMC II) = 76

INITIAL SUBAREA FLOW-LENGTH (FEET) = 589.00

UPSTREAM ELEVATION (FEET) = 880.00

DOWNSTREAM ELEVATION(FEET) = 770.00

ELEVATION DIFFERENCE (FEET) = 110.00

SUBAREA OVERLAND TIME OF FLOW{MIN.) = 6.183

WARNING: INITIAL SUBAREA FLOW PATH LENGTH IS GREATER THAN
THE MAXIMUM OVERLAND FLOW LENGTH = 1006.00

(Reference: Table 3-1B of Hydrology Manual)
THE MAXTMIIM OVERLAND FLOW LENGTH IS USED IN Tc¢ CALCULATION!

10 YEAR RAINFALIL INTENSITY (INCH/HOUR) = 4.296
SUBAREA RUNOFF (CFS} = 10.67
TOTAL AREA (ARCRES} = 6.90 -~ TOTAL RUNOFF (CFS) = 10.67
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FLOW PROCESS FROM NODE 105.00 TO NODE 105.00 IS CCDE = 81

10 YEAR RAINFALL INTENSITY (INCH/HOUR) = 4.296
RESIDENTAIL (432. DU/AC OR LESS) RUNOFF COEFFICIENT = .7800
SOIL CLASSIFICATION IS "C"
S.C.S. CURVE NUMBER (AMC II) = 093
AREA-AVERAGE RUNOFF COEFFICIENT = 0.3884
SUBAREA AREA{ACRES) = 0.50-- SUBAREA RUNCFF{CFS) = 1.68
TOTAL AREA (ACRES) = 7.4 TOTAL RUNOFF (CFS) = 12.35
TC(MIN.,)} = 6.18
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FLOW PROCESS FROM NODE 105.00 TO NODE 110.00 IS COPE = 41

=53>>COMPUTE PIPE-FLOW TRAVEL TIME THRU SUBAREA<<<<<
>>>»3USING USER-SPECIFIED PIPESIZE (EXISTING ELEMENT) <<<<<

ELEVATION DATA: UPSTREAM(FEET) = 770.00 DOWNSTREAM (FEET) = 720.00
FLOW LENGTH(FEET) = 127.00 MANNING'S N = 0.024

DEPTH OF FLOW IN 24.0 INCH PIPE IS 6.6 INCHES

PIPE-FLOW VELOCITY (FEET/SEC.) = 17.62

GIVEN PIPE DIAMETER (INCH) = 24.00 NUMBER OF PIPES = 1
PIPE-FLOW(CFS) = 12.35

PIPE TRAVEL TIME(MIN.) = 0.12 Tc (MIN.) = 6.30

LONGEST FLOWPATH FRCM NODE 100.00 TO NODE 110.00 = 716.00 FEET.
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FLOW PROCESS FROM NODE 110.00 TO NCDE 110.00 IS CODE = 81

10 YEAR RAINFALL INTENSITY (INCH/HOUR) = 4.243
RESIDENTIAL (1. DU/AC OR LESS}) RUNOFF COEFFICIENT = .3600
S0OIL CLASSIFICATION IS "C"
S.C.8. CURVE NUMBER (AMC II) = 76
AREA-AVERAGE RUNOFF COEFFICIENT = 0.3823
SUBAREA AREA (ACRES) = 2.00 .. SUBAREA RUNOFF {(CFS) = 3.06
TOTAL AREA (ACRES) = 9.4 TOTAL RUNOFF(CFS) = 15.25
TC(MIN.) = 6.30
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FLOW PROCESS FROM MNODE 110.00 TO NODE 115.00 IS CODE = 41
>>>>>COMPUTE PIPE-FLOW TRAVEL TIME THRU SUBAREA<<<<c<
>>>>>USING USER-SPECIFIED PIPESIZE (EXISTING ELEMENT) <<<<<

ELEVATION DATA: UPSTREAM(FEET) = 720.00 DOWNSTREAM (FEET) = 701.30
FLLOW LENGTH{(FEET} = 495.00 MANNING'S N = 0.024

DEPTH OF FLOW IN 24.0 INCH PIPE IS 14.2 INCHES

PIPE-FLOW VELOCITY (FEET/SEC.) = 7.88

GIVEN PIPE DIAMETER(INCH) = 24.00 NUMBER OF PIPES = 1
PIPE-FLOW(CFS) = 15.25

PIPE TRAVEL TIME(MIN.) = 1.08 Tc (MIN.) = 7.35

LONGEST FLOWPATH FRCM NODE 100.00 TO NODE 115.00 = 1211.00 FEET.

ok kAR AR AR AR A R I AR A A I TR R R IR R R A AR R A AR AT A I IR AARIAGRF AT A A AT A AR AT R kI F LT A LFF%

*

FLOW PROCESS FROM NCDE 115.00 TO NODE 115.00 IS CODE = 81

10 YEAR RAINFALL INTENSITY (INCH/HOUR) = 3.843
RESIDENTIAL (1. DU/AC OR LESS) RUNOFF COEFFICIENT = .3600
SOIL CLASSIFICATION IS "C"
S.C.S. CURVE NUMBER (AMC II) = 76
AREA-AVERAGE RUNOFF COEFFICIENT = 0.3762
SUBAREA AREA{ACRES) = 3.60 .-+ SUBAREA RUNOFF (CFS) = 4.98
TOTAL AREA (ACRES) = 13.0 TOTAL RUNOFF (CFS) = 18.79
TC(MIN.} = 7.35
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FLOW PROCESS FROM NODE 115.00 TO NODE 115.00 IS CODE = 81

10 YEAR RAINFALL INTENSITY (INCH/HOUR) = 3.843
RESTIDENTAIL (43. DU/AC OR LESS) RUNOFF COEFFICIENT = .7800
SOIL CLASSIFICATION IS "C"
8.C.8. CURVE NUMBER (AMC II) = 293
AREA-AVERAGE RUNOFF COEFFICIENT = 0.4023
SUBAREA AREA (ACRES) = 0.90-— SUBAREA RUNOCFF (CFS} = 2.70
TOTAL AREA (ACRES) = 13.9 TOTAL RUNOFF (CFS)} = 21.49
TC(MIN.) = 7.35

*‘k**‘k*************'k*********************************************************

FLOW PROCESS FROM NODE 115.00 TO NODE 115.00 IS CODE = 81




10 YEAR RAINFALL INTENSITY {INCH/HOUR) = 3.843
RESIDENTIAL (1. DU/AC OR LESS} RUNOFF COEFFICIENT = .3600
SOIL CLASSIFICATION IS "C

S.C.S. CURVE NUMBER {(AMC ITI) = 76

AREA-AVERAGE RUNOFF COEFFICIENT = 0.3954 '

SUBAREA AREA{(ACRES) = 2,70 = SUBAREA RUNOFF (CFS) = 3.74
TOTAL AREA (ACRES) = 16.6 TOTAL RUNOFF (CFS) = 25.23
TC (MIN.} = 7.35
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FLOW PROCESS FROM NODE 115.00 TO NODE 120.00 IS CODE = 51

>>>>>COMPUTE TRAPEZOIDAL CHANNEL FLOW<<<<<
>>>>>TRAVELTIME THRU SUBAREA (EXTISTING ELEMENT)} <<«<<<<

ELEVATION DATA: UPSTREAM(FEET) = 701.30 DOWNSTREAM(FEET) = 6£97.00
CHANNEL LENGTH THRU SUBAREA (FEET) = 295.00 CHANNEL SLOPE = 0.0146
CHANNEL BASE (FEET) = 12.00 nZ" FACTOR = 6.000
MANNING'S FACTOR = 0.030 MAXIMUM DEPTH(FEET) = 2.00
10 YEAR RAINFALL INTENSITY{INCH/HOUR) = 3.421
RESIDENTIAL (1. DU/AC OR LESS) RUNOFF COEFFICIENT = .3600
SOIL CLASSIFICATION IS "C"
§.C.S. CURVE NUMBER (AMC ITI) = 76
TRAVEL TIME COMPUTED USING ESTIMATED FLOW (CFS) = 26,27
TRAVEL TIME THRU SUBAREA BASED ON VELOCITY (FEET/SEC.) = 3.39
AVERAGE FLOW DEPTH(FEET)} = 0.51 TRAVEL TIME (MIN.) = 1.45
Tc (MIN.) = 8.80
SUBAREA AREA (ACRES) = 1.70 s SUBAREA RUNOFF (CFS) = 2.09
AREA~AVERAGE RUNOFF COEFFICIENT = 0.392
TOTAL AREA (ACRES) = 18.3 PEAK FLOW RATE (CFS) = 25.23
END OF SUBAREA CHANNEL FLCOW HYDRAULICS:
DEPTH(FEET) = 0.50 FLOW VELOCITY (FEET/SEC.) = 3.36
LONGEST FLOWPATH FROM NODE 100,00 TO NODE 12¢.00 = 1506 .00 FEET.
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FLOW PROCESS FROM NODE 120.00 TO NODE 120.00 IS CODE = 81

10 YEAR RAINFALL INTENSITY (INCH/HOUR} = 3.421
RESIDENTATL (43. DU/AC OR LESS) RUNOFF COEFFICIENT = .7800
S0OIL CLASSIFICATION I8 "(C"
§.C.S. CURVE NUMBER (AMC II) = 93
AREA-AVERAGE RUNOFF CCEFFICIENT = 0.4024
SUBAREA AREA(ACRES) = 0.50 SUBAREA RUNOFF (CFS) = 1.33
TOTAL AREA(ACRES) = 18.8 TOTAL RUNCFF (CFS) = 25.89
TC(MIN.} = 8.80
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FLOW PROCESS FRCM NODE 120.00 TO NODE 125.00 IS CODE = 41

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

ELEVATION DATA: UPSTREAM (FEET) = 697.00 DOWNSTREAM(FEET)} = 680.00
FLOW LENGTH(FEET) = 115.00 MANNING'S N = 0.024




DEPTH OF FLOW IN 30.0 INCH PIPE IS 11.5 INCHES

PIPE-FLOW VELOCITY (FEET/SEC.) = 14.97

GIVEN PIPE DIAMETER(INCH) = 30.00 NUMBER CF PIPES = 1
PIPE-FLOW(CFS) = 25.89

PIPE TRAVEL TIME (MIN.} = 0.13 Tc (MIN.) = 8.93

LONGEST FLOWPATH FROM NODE 100.00 TC NODE 125.00 = 1621.00 FEET.
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FLOW PROCESS FROM NCDE 40.00 TO NODE 125.00 IS CODE = 11

** MATN STREAM CONFLUENCE DATA **

STREAM RUNOFF Tc INTENSITY AREA
NUMBER {CFS3) (MIN.) (INCH/HOUR) (ACRE)
1 25.89 8.93 3.390 18.80
LONGEST FLOWPATH FROM NODE 100.00 TO NODE 125.00 = 1621.00 FEET.
*% MEMORY BANK # 1 CONFLUENCE DATA **
STREAM RUNOFF Tc INTENSITY AREA
NUMEBER (CFS) (MIN.) (INCH/HOUR) (ACRE)
1 134.28 10.59% 3.037 71.60
LONGEST FLOWPATH FROM NODE 5.00 TC NODE 125,00 = 2750.00 FEET.
** PEAK FLOW RATE TABLE **
STREAM RUNQOFF Tc INTENSTTY
NUMBER {CFS) (MIN.) (INCH/HOUR)
1 139.12 8.93 3.390
2 157.47 10.59 3.037
COMPUTED CONFLUENCE ESTIMATES ARE AS FOLLOWS:
PEAK FLOW RATE({CFS) = 157.47 Tc (MIN.} = 10.59
TOTAL AREA (ACRES} = 90.4
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FLOW PROCESS FROM NODE 40.00 TO NODE 45,00 IS CODE = 51

>>>>>COMPUTE TRAPEZOIDAIL CHANNEL PFLOW<<<<<
>>5>>>TRAVELTIME THRU SUBAREA (EXISTING ELEMENT) <<<<<

ELEVATION DATA: UPSTREAM(FEET) = 680.60 DOWNSTREAM({FEET) = 676.60
CHANNEL LENGTH THRU SUBAREA (FEET)} = 225.00 CHANNEL SLOPE = 0.0178
CHANNEIL BASE(FEET) = 5.00 "z" FACTCR = 6.000
MANNING'S FACTOR = 0.030 MAXIMUM DEPTH (FEET) = 8.00
10 YEAR RAINFALL INTENSITY (INCH/HOUR) = 2.935
RESIDENTIAL (1. DU/AC OR LESS) RUNOFF COEFFICIENT = .3600
SOIL CLASSIFICATION IS "C¥
S.C.S8. CURVE NUMBER {(AMC II} = 76
TRAVEL TIME COMPUTED USING ESTIMATED FLOW (CFS) = 158.16
TRAVEL TIME THRU SUBAREA BASED ON VELOCITY (FEET/SEC.) = 6.52
AVERAGE FLOW DEPTH (FEET) = 1.64 TRAVEL TIME({MIN.) = 0.58
Tc{MIN.) = 11.16
SUBAREA AREA (ACRES) = 1.30 SUBAREA RUNOFF (CFS) = 1.37
AREL-AVERAGE RUNOFF COEFFICIENT =- 0.558
TOTAL AREA (ACRES) = °1.7 PEAK FLOW RATE(CFS) = 157.47

END OF SUBAREA CHANNEL FLOW HYDRAULICS:
DEPTH (FEET) = 1.64 FLOW VELOCITY{FEET/SEC.) = 6.49
LONGEST FLOWPATH FROM NODE 5.00 TO NODE 45.00 = 2975.00 FEET.




*% PEAK FLOW RATE TABLE **

STREAM RUNOFF Te
NUMBER (CFS} (MIN.)
1 166.38 9.52
2 157.47 11.17
NEW PEAK FLOW DATA ARE:
PEAK FLOW RATE (CFS) = 166.38 Tco(MIN.) = '9.52
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FLOW PROCESS FROM NODE 45.00 TO NODE 50.00 IS CODE = 41

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

ELEVATION DATA: UPSTREAM(FEET) = 676.60 DOWNSTREAM (FEET) = £70.10
FLOW LENGTH(FEET) = 110.00 MANNING'S N = 0.024

ASSUME FULL-FLOWING PIPELINE

PIPE-FLOW VELOCITY(FEET/SEC.) = 14.05

(PIPE FLOW VELOCITY CORRESPONDING TO FULL PIPE CAPACITY FLOW)

GIVEN PIPE DIAMETER({INCH) = 45.00 NUMBER OF PIPES = 1

PIPE-FLOW (CFS} = 166.38

PIPE TRAVEL TIME{MIN.) = 0.13 Tc (MIN.) = 9.65

LONGEST FLOWPATH FROM NODE 5.00 TO NODE 50.00 = 3085.00 FEET.
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FLOW PROCESS FROM NODE 50.00 TC NODE 50.00 IS CODE = &1

10 YEAR RAINFALL INTENSITY(INCH/HOUR) = 3.223
RESIDENTAIL (43. DU/AC OR LESS) RUNOFF COEFFICIENT = .7800
SOIL CLASSIFICATION IS "C"
$.C.S. CURVE NUMBER (AMC II) = 93
AREA~-AVERAGE RUNOFF COEFFICIENT = 0.5664
SUBAREA AREA(ACRES) = 3.60 SUBAREA RUNOFF (CFS) = 9.05
TOTAL AREA (ACRES) = 55.3 TOTAL RUNOFF (CFS) = 173.98
TC(MIN.) = 9.65
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FLOW PROCESS FROM NODE 50.00 TO NODE 50.00 IS CODE = 81

10 YEAR RAINFALL INTENSITY{INCH/HOUR) = 3.223
RESIDENTAIL (43. DU/AC OR LESS) RUNOFF COEFFICIENT = .7800
SCIL CLASSTFICATION IS "C"
8.C.S. CURVE NUMBER {(AMC II) = 93
AREA-AVERAGE RUNCFF COEFFICIENT = 0.5675
SUBAREA AREA(ACRES) = 0.50 SUBAREA RUNOFF (CFS) = 1.26
TOTAL AREA (ACRES) = 95.8 TOTAL RUNOFF (CFS) = 175.23
TC(MIN.) = 9.65
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FL.OW PROCESS FROM NODE 50.00 TO NODE 50.00 IS CODE = 81

10 YEAR RAINFALL INTENSITY (INCH/HOUR) = 3.223
RESTDENTAIL {43, DU/AC OR LESS) RUNCOFF COEFFICIENT = .7800

S0IL CLASSIFICATICN IS "C"




S.C.S. CURVE NUMBER (AMC II) = 93
ARBEA-AVERAGE RUNOFF COEFFICIENT = 0.5708

SUBAREA AREA (ACRES) = 1.50 SUBAREA RUNOFF (CFS) = 3.77
TOTAL AREA(ACRES) = 97.3 TOTAL RUNOFF (CFS) = 179,01
TC(MIN.) = 9.65
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FLOW PROCESS FROM NODE 50.00 TO NODE 50.00 IS CODE = 81

10 YEAR RAINFALL INTENSITY (INCH/HOUR) = 3.223
RESTIDENTIAL (1. DU/AC OR LESS) RUNOFF COEFFICIENT = .3600
SOIL CLASSIFICATION IS "C*

S.C.S. CURVE NUMBER (AMC II) = 76

AREA-AVERAGE RUNOFF COEFFICIENT = 0.5695

SUBAREA AREA (ACRES) = 0.60 SUBAREA RUNOFF (CFS) = 0.70
TOTAL AREA(ACRES) = 97.9  TOTAL RUNOFF (CFS) = 175.70
TC(MIN.) = 9.65

IR SRR E R R R R SR EEE A Z R A AR AR A SRR A AR RS E SRR R REEREE RS RS EEEEE R R EREEEREREEEEESESSES]

FLOW PROCESS FROM NODE 50.00 TO NODE 55.00 IS CODE = 41
>>>>>COMPUTE PIPE-FLOW TRAVEL TIME THRU SUBAREA<<<<<
>>>>>USING USER-SPECIFIED PIPESIZE (EXISTING ELEMENT) <<<<<

ELEVATION DATA: UPSTREAM(FEET) = 670.10 DOWNSTREAM (FEET) = 655.00
FLOW LENGTH (FEET) = 250.00 MANNEING'S N = 0.013

DEPTH OF FLOW IN 48.0 INCH PIPE IS5 24.6 INCHES

PIPE-FLOW VELOCITY (FEET/SEC.) = 27.68

GIVEN PIPE DIAMETER (INCH) = 48.00 NUMBER OF PIPES = 1
PIPE-FLOW(CFS) = 175.70

PIPE TRAVEL TIME (MIN.) = 0.15 Tc (MIN.) = 9.80

LONGEST FLOWPATH FROM NODE 5.00 TO NODE 55.00 = 3335.00 FEET.
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FLOW PROCESS FROM NODE 55.00 TO NODE 55.00 IS CODE = 81

10 YEAR RAINFALL INTENSITY(INCH/HOUR) = 3.191
RESIDENTIAL (1. DU/AC OR LESS) RUNOFF COEFFICIENT = .3600
SOIL CLASSIFICATION IS "C"
S.C.S. CURVE NUMBER (AMC II} = 76
AREA-AVERAGE RUNOFF COEFFICIENT = 0.5674
SUBAREA AREA (ACRES) = 1.00 .. SUBAREA RUNOFF{(CFS) = 1.15
TOTAL AREA (ACRES) = 98.9.." TOTAL RUNOFF (CFS) = 178.70
TC(MIN.) = 9.80

NOTE: PEAK FLOW RATE DEFAULTED TO UPSTREAM VALUE
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FLOW PROCESS FROM NODE 55.00 TO NODE 55.00 IS5 CODE = 81

10 YEAR RAINFALI INTENSITY (INCH/HOUR) = 3.191
RESIDENTAIL (43. DU/AC OR LESS) RUNOFF COEFFICIENT
SOIL CLASSIFICATION IS "C"

§.C.S. CURVE NUMBER (AMC II) = 93
AREA-AVERAGE RUNCFF COEFFICIENT = 0.5687
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SUBAREA AREA (ACRES) = 0.60 SUBAREA RUNOFF (CFS) = 1.49
TOTAL AREA(ACRES} = 99.5 TOTAL RUNOFF (CFS} = 180.56

TC(MIN.} = 9.80
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FLOW PROCESS FROM NODE 55.00 TO NODE 55.00 IS CODE = 81

10 YEAR RAINFALL INTENSITY (INCH/HOUR) = 3.191
RESIDENTAIL (43. DU/AC OR LESS) RUNOFF COEFFICIENT = .7800
SOIL CLASSIFICATION IS "(C"
S.C.S. CURVE NUMBER (AMC II) = 93
AREA-AVERAGE RUNOFF COEFFICIENT = 0.5724
SUBAREA AREA (ACRES) = 1.80 —SUBAREA RUNOFF(CFS} = 4.48
TOTAL AREA(ACRES) = 101.3 TOTAL RUNOFF (CFS} = 185.04
TC (MIN.} = 9.80
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FLOW PROCESS FROM NODE 55.00 TO NODE 55.00 IS CODE = @81

10 YEAR RAINFALL INTENSITY(INCH/HOUR) = 3.191
RESIDENTAIL (24. DU/AC OR LESS) RUNOFF COEFFICIENT = .6900
SOIL CLASSIFICATION IS "C"
§.C.S. CURVE NUMBER (AMC II) = 290
AREA-AVERAGE RUNOFF COEFFICIENT = 0.5802
SUBAREA AREA (ACRES) = 7.20 __ . SUBAREA RUNOFF (CFS) = 15.85
TOTAL AREA (ACRES) = 108.5 TOTAL RUNOFF{CFS) = 200.89
TC(MIN.) = 2.80
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FLOW PROCESS FRCM NODE 55.00 TC NODE 60.00 IS CODE = 51

=5>5>>>COMPUTE TRAPEZOIDAL, CHANNEL FLOW<<<<<
>>>>>TRAVELTIME THRU SUBAREA (EXISTING ELEMENT) <<<<<

ELEVATION DATA: UPSTREAM(FEET) = 655.00 DOWNSTREAM (FEET) = 654.00
CHANNEL LENGTH THRU SUBAREA (FEET) = 150.00 CHANNEL SLOPE = 0.0067
CHANNEL BASE(FEET) = 15.00 "Z# FACTOR = 10.000
MANNING'S FACTOR = 0.030 MAXIMUM DEPTH(FEET) = 8.00
10 YEAR RAINFALL INTENSITY(INCH/HOUR) = 3.071
RESIDENTAIL (14.5 DU/AC OR LESS) RUNOFF COEFFICIENT = .6000
SOIL CLASSIFICATION IS "Cv
S.C.S. CURVE NUMBER (AMC II}) = 86
TRAVEL TIME COMPUTED USING ESTIMATED FLOW{(CFS) = 203.29
TRAVEIL TIME THRU SUBAREA BASED ON VELOCITY({(FEET/SEC.} = 4,16
AVERAGE FLOW DEPTH(FEET) = 1.58 TRAVEL TIME (MIN.} = 0.60
Tc (MIN.) = 10.41
SUBAREA AREA{(ACRES) = 2.60 . SUBAREA RUNOFF (CFS) = 4.79
AREA~-AVERAGE RUNOFF COEFFICIENT = 0.581
TOTAL AREA (ACRES) = 111.1 PEAK FLOW RATE (CFS) = 200.89
END OF SUBAREA CHANNEL FLOW HYDRAULICS:
DEPTH(FEET) = 1.57 FLOW VELOCITY (FEET/SEC.) = 4,15
LONGEST FLOWPATH FROM NODE 5.00 TC NOCDE £0.00 = 3485.00 FEET.
*% PEAK FLOW RATE TABLE **%
STREAM RUNOFF Tc

NUMBER (CFS) (MIN.)




1 200.89 10.41
2 181.75 12.07
NEW PEAK FLOW DATA ARE:
PEAK FLOW RATE(CFS) = 200.89 Tc(MIN.) = 10.41
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FLOW PROCESS FROM NODE 60.00 TO NODE 60.00 IS CODE = 81

10 YEAR RAINFALL INTENSITY (INCH/HOUR) = 3.071
RESIDENTAIL (24. DU/AC OR LESS} RUNCFF COEFFICIENT = .6900
SOIL CLASSIFICATION IS "C" '
S.C.S. CURVE NUMBER (AMC II) = 90
AREA-AVERAGE RUNCFF COEFFICIENT = 0.5820
SUBAREA AREA (ACRES) = 1.30 SUBAREA RUNOFF (CFS) = 2.75
TOTAL AREA (ACRES) = 112.4 - TOTAL RUNOFF (CFS) = 200.89
TC(MIN.) = 10.41

NOTE: PEAK FLOW RATE DEFAULTED TO UPSTREAM VALUE
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FLOW PROCESS FROM NODE 60.00 TO NODE £5.00 IS CODE = 41

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

ELEVATION DATA: UPSTREAM (FEET} = 654 .00 DOWNSTREAM (FEET) = 650.00
FLOW LENGTH(FEET) = 120.00 MANNING'S N = 0.024

ASSUME FULL-FLOWING PIPELINE

PIPE-FLOW VELOCITY (FEET/SEC.) = 4.55

(PIPE FLOW VELOCITY CORRESPONDING TO FULL PIPE CAPACITY FLOW)

GIVEN PIPE DIAMETER (INCH) = 18.00 NUMBER OF PIPES = 1
PIPE-FLOW(CFS) = 200.89

PIPE TRAVEL TIME(MIN.) = 0.70 Tc (MIN.) = 11.10

LONGEST FLOWPATH FROM NODE 5.00 TO NODE 65.00 = 3675.00 FEET.
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FLOW PROCESS FROM NODE 65.00 TO NODE 70.00 IS CODE = 51

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

ELEVATION DATA: UPSTREAM(FEET) = 650.00 DOWNSTREAM (FEET) = 648.00
CHANNEL LENGTH THRU SUBAREA(FEET) = 135.00 CHANNEL SLOPE = 0.0148
CHANNEL BASE(FEET) = 10.00 "Z" FACTOR = 5.000
MANNING'S FACTOR = 0.030  MAXIMUM DEPTH(FEET) = 13.00
10 YEAR RAINFALL INTENSITY(INCH/HOUR) = 2.888
RESIDENTAIL (14.5 DU/AC OR LESS) RUNOFF COEFFICIENT = .6000
SOIL CLASSIFICATION IS "C"
S.C.S. CURVE NUMBER (AMC II) = 86
TRAVEL TIME COMPUTED USING ESTIMATED FLOW(CFS) = 202.80
TRAVEL TIME THRU SUBAREA BASED ON VELOCITY (FEET/SEC.) = 6.59
AVERAGE FLOW DEPTH(FEET) = 1.68 TRAVEL TIME(MIN.) = 0.34
Tc (MIN.) =  11.44
SUBAREA AREA (ACRES) = 2.20 -~  SUBAREA RUNOFF (CFS) = 3.81
AREA-AVERAGE RUNOFF COEFFICIENT = 0.582
TOTAL AREA (ACRES) = 114.6 PEAK FLOW RATE (CFS) = 200.89

END OF SUBAREA CHANNEL FLOW HYDRAULICS:
DEPTH(FEET) = 1.67 FLOW VELOCITY(FEET/SEC.) = 6.57




LONGEST FLOWPATH FROM NODE 5.00 TO NODE 70.00 = 381¢.00 FEET.
#% PEAK FLOW RATE TABLE *%*

STREAM  RUNOFF T
NUMBER (CFS) {MIN.)
1 200.89 11.44
2 182.56 13.12
NEW PEAK FLOW DATA ARE:
PEAK FLOW RATE(CFS) = 200.89 Tc(MIN.) = 11.44
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FLOW PROCESS FROM NODE 70.00 TO NODE 75.00 IS CODE = 41

>>>>>COMPUTE PIPE-FLOW TRAVEL TIME THRU SUBAREA<<<<<
>>53>>USING USER-SPECIFIED PIPESIZE (EXISTING ELEMENT) <<<<<

ELEVATION DATA: UPSTREAM (FEET) = 648.00 DOWNSTREAM(FEET) = 645.00
FLOW LENGTH (FEET)} = 120.00 MANNING'S N = 0.024

ASSUME FULL-FLOWING PIPELINE

PIPE-FLOW VELOCITY (FEET/SEC.) = 9.54

(PIPE FLOW VELOCITY CORRESPONDING TO FULL PIPE CAPACITY FLOW)

GIVEN PIPE DIAMETER (INCH) = 48.00 NUMBER CF PIPES = 1
PIPE-FLOW{(CFS) = 200.89

PIPE TRAVEL TIME (MIN.) = 0.21 Tc(MIN.) = 11.65

LONGEST FLOWPATH FROM NODE 5.00 TO NODE 75.00 = 39320.00 FEET.

END OF STUDY SUMMARY:
TOTAL AREA (ACRES) = 1l14.6 TC(MIN.) = 11.65
PEAK FLOW RATE({CFS) = 200.89
*%*%* PEAK FLOW RATE TABLE *#**
Q(CFS) Tc (MIN. }
1 200.89 11.65
2

END OF RATIONAL METHCD ANALYSIS






