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RATIONAL METHOD HYDROLOGY COMPUTER PROGRAM PACKAGE
Reference: SAN DIEGO COUNTY FLOOD CONTROL DISTRICT
2003,19285,1981 HYDROLOGY MANUAL
(c) Copyright 1982-2005 Advanced Engineering Software (aes)
Ver. 2.0 Release Date: 06/01/2005 License ID 1305

Analysis prepared by:

Snipes-Dye Associates
8348 Center Drive, Suite G
La Mesa, CA 91942-2910
Fax (619)460-2033 Phone (619)697-9234

Khkkkkkhkkkkkkhkkkkkkkkkkx% DESCRIPTION OF STUDY **kkkkdhhkkkkkkhkkokdkkhokk k% kk
* SPIRIT OF JOY CHURCH PRE-DEVELOPMENT STUDY 10-YEAR

* MAJOR USE PERMIT

* RAMONA, CALIFORNIA
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FILE NAME: RAO27PR1.DAT
TIME/DATE OF STUDY: 08:06 09/27/2010

2003 SAN DIEGO MANUAL CRITERIA

USER SPECIFIED STORM EVENT (YEAR) = 10.00
6 -HOUR DURATION PRECIPITATION (INCHES) = 2.200
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 METHOD
NOTE: USE MODIFIED RATIONAL METHOD PROCEDURES FOR CONFLUENCE ANALYSIS

*PIPE MAY BE SIZED TO HAVE A FLOW CAPACITY LESS THAN
UPSTREAM TRIBUTARY PIPE. *
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FLOW PROCESS FROM NODE 1.00 TO NODE 2.00 IS CODE = 21

RESIDENTIAL (1. DU/AC OR LESS) RUNOFF COEFFICIENT = .4100
SOIL CLASSIFICATION IS "D*
S.C.S. CURVE NUMBER (AMC II) = 82
INITIAL SUBAREA FLOW-LENGTH (FEET) = 100.00
UPSTREAM ELEVATION (FEET) = 1788.00
DOWNSTREAM ELEVATION (FEET) = 1781.00
ELEVATION DIFFERENCE (FEET) = 7.00
SUBAREA OVERLAND TIME OF FLOW(MIN.) = 6.493
10 YEAR RAINFALL INTENSITY (INCH/HOUR) = 4.897
SUBAREA RUNOFF(CFS) = 0.18
TOTAL AREA (ACRES) = 0.09 TOTAL RUNOFF (CFS) = 0.18

****************************************************************************

FLOW PROCESS FROM NODE 2.00 TO NODE 3.00 IS CODE = 291

>>>>>COMPUTE "V" GUTTER FLOW TRAVEL TIME THRU SUBAREA<<<<<

UPSTREAM NODE ELEVATION(FEET) = 1781.00
DOWNSTREAM NODE ELEVATION (FEET) = 1420.90
. CHANNEL LENGTH THRU SUBAREZXZ (FEET) = 4250.00
(‘”3 "y" GQUTTER WIDTH(FEET) = 5.00 GUTTER HIKE (FEET) = 0.200
s PAVEMENT LIP(FEET) = 0.020 MANNING'S N = .0300
PAVEMENT CROSSFALL (DECIMAL NOTATION) = 0.02000
MAXIMUM DEPTH (FEET) = 1.00
10 YEAR RAINFALL INTENSITY (INCH/HOUR) = 2.382
PASTURE OR RANGE LAND FATR COVER RUNOFF COEFFICIENT = .3500
SOIL CLASSIFICATION IS "D"
S.C.S. CURVE NUMBER (AMC II) = 84
TRAVEL TIME COMPUTED USING ESTIMATED FLOW (CFS) = 33.75
TRAVEL TIME THRU SUBAREA BASED ON VELOCITY (FEET/SEC.) 5.30
AVERAGE FLOW DEPTH(FEET) = 0.51 FLOOD WIDTH (FEET) 34.33
"V" GUTTER FLOW TRAVEL TIME(MIN.) = 13.36 Tc(MIN.) = 19.85
SUBAREA AREA (ACRES) = 75.25 SUBAREA RUNOFF (CF8) = 62.73
AREA-AVERAGE RUNOFF COEFFICIENT = 0.350
TOTAL AREA(ACRES) = 75.34 PEAK FLOW RATE (CFS) = 62.82

1

1]

END OF SUBAREA "V" GUTTER HYDRAULICS:

DEPTH(FEET) = 0.62 FLOOD WIDTH (FEET) = 44 .84

FLOW VELOCITY (FEET/SEC.) = 5.97 DEPTH*VELOCITY (FT*FT/SEC) = 3.69
LONGEST FLOWPATH FROM NODE 1.00 TO NODE 3.00 = 4350.00 FEET.
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FLOW PROCESS FROM NODE 3.00 TO NODE 4.00 IS CODE = 41
>>>>>COMPUTE PIPE-FLOW TRAVEL TIME THRU SUBAREA<<<<<
>>>>>USING USER-SPECIFIED PIPESIZE (EXISTING ELEMENT) <<<<<

ELEVATION DATA: UPSTREAM(FEET) = 1420.90 DOWNSTREAM(FEET) = 1420.50
FLOW LENGTH(FEET) = 85.00 MANNING'S N = 0.024

ASSUME FULL-~FLOWING PIPELINE

PIPE-FLOW VELOCITY(FEET/SEC.) = 17.77

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

GIVEN PIPE DIAMETER(INCH) = 18.00 NUMBER OF PIPES = 2
PIPE-FLOW(CFS) = 62.82

PIPE TRAVEL TIME(MIN.) = 0.08 Tc(MIN.) = 19.93

LONGEST FLOWPATH FROM NODE 1.00 TO NODE 4.00 = 4435.00 FEET.
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FLOW PROCESS FROM NODE 4.00 TO NODE 5.00 IS CODE = 91

>>>>>COMPUTE "V" GUTTER FLOW TRAVEL TIME THRU SUBAREA<<<<<

UPSTREAM NODE ELEVATION (FEET) = 1420.50
DOWNSTREAM NODE ELEVATION (FEET) = 1418.90
CHANNEL LENGTH THRU SUBAREA (FEET) = 355.00
"V'" GUTTER WIDTH(FEET) = 5.00 GUTTER HIKE (FEET) = 0.200
PAVEMENT LIP(FEET) = 0.050 MANNING'S N = .0300
PAVEMENT CROSSFALL (DECIMAL NOTATION) = 0.02000
MAXTMUM DEPTH (FEET) = 5.00

10 YEAR RAINFALL INTENSITY (INCH/HOUR) = 2.166
PASTURE OR RANGE LAND FAIR COVER RUNOFF COEFFICIENT
SOIL CLASSIFICATION IS "D"
S.C.S. CURVE NUMBER (AMC II) = 84
TRAVEL TIME COMPUTED USING ESTIMATED FLOW (CFS) = 64.98
TRAVEL TIME THRU SUBAREA BASED ON VELOCITY (FEET/SEC.) 1.93
AVERAGE FLOW DEPTH (FEET) = 1.01 FLOOD WIDTH (FEET) = 81.25
"V" GUTTER FLOW TRAVEL TIME (MIN.) = 3.06 Tc(MIN.) = 23.00
SUBAREA AREA (ACRES) = 5.72 SUBAREA RUNOFF (CFS) = 4.34
AREA-AVERAGE RUNOFF COEFFICIENT = 0.350
TOTAL AREA (ACRES) = 81.06 PEAK FLOW RATE(CFS) = 62.82

.3500

il

i

END OF SUBAREA "V" GUTTER HYDRAULICS:

DEPTH(FEET) = 1.00 FLOOD WIDTH(FEET) = 80.20

FLOW VELOCITY (FEET/SEC.) = 1.92 DEPTH*VELOCITY (FT*FT/SEC) = 1.92
LONGEST FLOWPATH FROM NODE 1.00 TO NODE 5.00 = 4790.00 FEET.
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FLOW PROCESS FROM NODE 5.00 TO NODE 6.00 IS CODE = 51

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

ELEVATION DATA: UPSTREAM (FEET) = 1418.90 DOWNSTREAM(FEET) = 1416.70
CHANNEL LENGTH THRU SUBAREA (FEET) = 55.00 CHANNEL SLOPE = 0.0400
CHANNEL BASE (FEET) = 7.00 "Z" FACTOR = 0.000
MANNING'S FACTOR = 0.015 MAXIMUM DEPTH (FEET) = 1.50
10 YEAR RAINFALL INTENSITY (INCH/HOUR) = 2.162
RESIDENTIAL (1. DU/AC OR LESS) RUNOFF COEFFICIENT = .4100
SOIL CLASSIFICATION IS "D"
S.C.S. CURVE NUMBER (AMC II) = 82
TRAVEL TIME COMPUTED USING ESTIMATED FLOW(CFS) = 62.82
TRAVEL TIME THRU SUBAREA BASED ON VELOCITY(FEET/SEC.) = 13.46
AVERAGE FLOW DEPTH (FEET) = 0.67 TRAVEL TIME (MIN.) = 0.07
Tc(MIN.) = 23.06
SUBAREA AREA (ACRES) = 0.01 SUBAREA RUNOFF (CFS) = 0.01
AREA-~AVERAGE RUNOFF COEFFICIENT = 0.350
TOTAL AREA(ACRES) = 81.07 PEAK FLOW RATE (CFS) = 62.82

END OF SUBAREA  CHANNEL FLOW HYDRAULICS:
DEPTH(FEET) = 0.67 FLOW VELOCITY(FEET/SEC.) = 13.46
LONGEST FLOWPATH FROM NODE 1.00 TO NODE 6.00 = 4845.00 FEET.

****************************************************************************

FLOW PROCESS FROM NODE 6.00 TO NODE 7.00 IS CODE = 91

>>>>>COMPUTE "V" GUTTER FLOW TRAVEL TIME THRU SUBARERA<<<<<

UPSTREAM NODE ELEVATION (FEET) = 1416.70
DOWNSTREAM NODE ELEVATION (FEET) = 1415.00
CHANNEL LENGTH THRU SUBAREA(FEET) = 250.00
"V# GUTTER WIDTH (FEET) = 5.00 GUTTER HIKE (FEET) = 0.500
PAVEMENT LIP(FEET) = 0.200 MANNING'S N = .0300
PAVEMENT CROSSFALL (DECIMAL NOTATION) = 0.05000
MAXIMUM DEPTH (FEET) = 5.00

10 YEAR RAINFALL INTENSITY (INCH/HOUR) = 2.083
PASTURE OR RANGE LAND POOR COVER RUNOFF COEFFICIENT
SOIL CLASSIFICATION IS "D"
S.C.S. CURVE NUMBER (AMC II) = 89
TRAVEL TIME COMPUTED USING ESTIMATED FLOW (CFS) = 63.49
TRAVEL TIME THRU SUBAREA BASED ON VELOCITY (FEET/SEC.) 3.01
AVERAGE FLOW DEPTH (FEET) = 1.55 FLOOD WIDTH (FEET) 39.12
"V GUTTER FLOW TRAVEL TIME (MIN.) = 1.38 Tc (MIN.) 24.45
SUBAREA AREA (ACRES) = 1.84 SUBAREA RUNOFF (CFS) = 1.34
AREA-AVERAGE RUNOFF COEFFICIENT = 0.350
TOTAL AREA (ACRES) = 82.91 PEAK FLOW RATE(CFS) = 62.82

.3500

i

1l

END OF SUBAREA "V" GQUTTER HYDRAULICS:

DEPTH(FEET) = 1.55 FLOOD WIDTH(FEET) = 38.95

FLOW VELOCITY (FEET/SEC.) = 3.01 DEPTH*VELOCITY (FT*FT/SEC) = 4.65
LONGEST FLOWPATH FROM NODE 1.00 TO NODE 7.00 = 5095.00 FEET.
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FLOW PROCESS FROM NODE 7.00 TO NODE 7.00 IS CODE

TOTAL NUMBER OF STREAMS = 2

CONFLUENCE VALUES USED FOR INDEPENDENT STREAM 1 ARE:
TIME OF CONCENTRATION(MIN.) = 24.45

RAINFALL INTENSITY (INCH/HR) = 2.08

TOTAL STREAM AREA (ACRES) = 82.91

PEAK FLOW RATE(CFS) AT CONFLUENCE = 62.82
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FLOW PROCESS FROM NODE 8.00 TO NODE 9.00 IS CODE

RESIDENTIAL (1. DU/AC OR LESS) RUNOFF COEFFICIENT = .4100
SOIL CLASSIFICATION IS "D"
S.C.S. CURVE NUMBER (AMC II) = 82
INITIAL SUBAREA FLOW-LENGTH(FEET) = 70.00
UPSTREAM ELEVATION (FEET) = 1427.00
DOWNSTREAM ELEVATION(FEET) = 1426.00
ELEVATION DIFFERENCE (FEET) = 1.00
SUBAREA OVERLAND TIME OF FLOW(MIN.) = 9.227
10 YEAR RAINFALL INTENSITY (INCH/HOUR) = 3.904
SUBAREA RUNOFF (CFS) = 0.18
TOTAL AREA (ACRES) = 0.11 TOTAL RUNOFF (CFS) = 0.

PRE 10 YEAR -5
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FLOW PROCESS FROM NODE 9.00 TO NODE 10.00 IS CODE = 91

>>>>>COMPUTE "V" GUTTER FLOW TRAVEL TIME THRU SUBAREA<<<<<

UPSTREAM NODE ELEVATION(FEET) = 1426.00
DOWNSTREAM NODE ELEVATION(FEET) = 1419.20
CHANNEL LENGTH THRU SUBAREA(FEET) = 1310.00
V" GUTTER WIDTH(FEET) = 5.00 GUTTER HIKE (FEET) = 0.100
PAVEMENT LIP(FEET) = 0.050 MANNING'S N = .0300
PAVEMENT CROSSFALL (DECIMAL NOTATION) = 0.02000
MAXIMUM DEPTH (FEET) = 2.00

10 YEAR RAINFALL INTENSITY (INCH/HOUR) = 1.995
RESIDENTIAL (1. DU/AC OR LESS) RUNOFF COEFFICIENT = .4100
SOIL CLASSIFICATION IS "D"
S.C.s. CURVE NUMBER (AMC II) = 82
TRAVEL TIME COMPUTED USING ESTIMATED FLOW (CFS) = 8.68
TRAVEL TIME THRU SUBAREA BASED ON VELOCITY (FEET/SEC.) 1.29
AVERAGE FLOW DEPTH (FEET) = 0.46 FLOOD WIDTH (FEET) 35.62
"V" GUTTER FLOW TRAVEL TIME (MIN.) = 16.89 Tc (MIN.) 26.12
SUBAREA AREA (ACRES) = 19.72 SUBAREA RUNOFF (CFS) = 16.13
AREA-AVERAGE RUNOFF COEFFICIENT = 0.410
TOTAL AREA(ACRES) = 19.83 PEAK FLOW RATE (CFS) = 16.22

il

END OF SUBAREA "V" GUTTER HYDRAULICS:

DEPTH(FEET) = 0.56 FLOOD WIDTH(FEET) = 46.10

FLOW VELOCITY (FEET/SEC.) = 1.47 DEPTH*VELOCITY (FT*FT/SEC) = 0.83
LONGEST FLOWPATH FROM NODE 8.00 TO NODE 10.00 = 1380.00 FEET.

****************************************************************************

FLOW PROCESS FROM NODE 10.00 TO NODE 11.00 IS CODE = 41
>>>>>COMPUTE PIPE-FLOW TRAVEL TIME THRU SUBAREA<<<<<
>>>>>USING USER-SPECIFIED PIPESIZE (EXISTING ELEMENT) <<<<<

ELEVATION DATA: UPSTREAM(FEET) = 1419.20 DOWNSTREAM (FEET) = 1418.60
FLOW LENGTH (FEET) = 60.00 MANNING'S N = 0.024

ASSUME FULL-FLOWING PIPELINE

PIPE-FLOW VELOCITY (FEET/SEC.) = 9.18

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

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

PIPE-FLOW (CFS) = 16.22

PIPE TRAVEL TIME (MIN.) = 0.11 Tc(MIN.) = 26.23

LONGEST FLOWPATH FROM NODE 8.00 TO NODE 11.00 = 1440.00 FEET.

PRE 10 YEAR- 6
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FLOW PROCESS FROM NODE 11.00 TO NODE 7.00 IS CODE = 91

>>>>>COMPUTE "V'" GUTTER FLOW TRAVEL TIME THRU SUBAREA<<<<<

£
t‘,\“‘wjj

UPSTREAM NODE ELEVATION (FEET) = 1418.60
DOWNSTREAM NODE ELEVATION (FEET) = 1415.00
CHANNEL LENGTH THRU SUBAREA (FEET) = 585.00

. "V" GUTTER WIDTH(FEET) = 5.00 GUTTER HIKE (FEET) = 0.200

PAVEMENT LIP(FEET) = 0.050 MANNING'S N = .0300
PAVEMENT CROSSFALL (DECIMAL NOTATION) = 0.05000
MAXTMUM DEPTH (FEET) = 5.00

10 YEAR RAINFALL INTENSITY (INCH/HOUR) = 1.790
PASTURE OR RANGE LAND FAIR COVER RUNOFF COEFFICIENT
SOIL CLASSIFICATION IS "D*
5.C.S8. CURVE NUMBER (AMC II) = 84
TRAVEL TIME COMPUTED USING ESTIMATED FLOW(CFS) = 17.66
TRAVEL TIME THRU SUBAREA BASED ON VELOCITY (FEET/SEC.) 2.08
AVERAGE FLOW DEPTH(FEET) = 0.76 FLOOD WIDTH (FEET) 25.39
"V" GUTTER FLOW TRAVEL TIME (MIN.) = 4.69 Tc(MIN.) = 30.92
SUBAREA AREA (ACRES) = 4.58 SUBAREA RUNOFF (CFS) = 2.87
AREA-AVERAGE RUNOFF COEFFICIENT = 0.399
TOTAL AREA (ACRES) = 24 .41 PEAK FLOW RATE(CFS) = 17.42

.3500

1}

END OF SUBAREA "V" GUTTER HYDRAULICS:

DEPTH(FEET) = 0.76 FLOOD WIDTH(FEET) = 25.25

FLOW VELOCITY (FEET/SEC.) = 2.07 DEPTH*VELOCITY (FT*FT/SEC) = 1.57
LONGEST FLOWPATH FROM NODE 8.00 TO NODE 7.00 = 2025.00 FEET.

PRE 10 YEAR -7
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>>>>>DESTGNATE INDEPENDENT STREAM FOR CONFLUENCE<<<<<
>>>>>AND COMPUTE VARIOUS CONFLUENCED STREAM VALUES<<<<<

TOTAL NUMBER OF STREAMS = 2 ,

CONFLUENCE VALUES USED FOR INDEPENDENT STREAM 2 ARE:

TIME OF CONCENTRATION(MIN.) = 30.92

RAINFALL INTENSITY (INCH/HR) = 1.79

TOTAL STREAM AREA (ACRES) = 24 .41

PEAK FLOW RATE(CFS) AT CONFLUENCE = 17.42

** CONFLUENCE DATA **

STREAM RUNOFF Tc INTENSITY AREA

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

' 1 62.82 24 .45 2.083 82.91
2 17.42 30.92 1.790 24 .41

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

** PEAK FLOW RATE TABLE **

STREAM RUNOFF Tc INTENSITY
NUMBER (CFS) (MIN.) (INCH/HOUR)
1 76.59 24 .45 2.083
2 71.40 30.92 1.790

COMPUTED CONFLUENCE ESTIMATES ARE AS FOLLOWS:

PEAK FLOW RATE (CFS) = 76.59 Tc (MIN.) = 24 .45
TOTAL AREA (ACRES) = 107.32
LONGEST FLOWPATH FROM NODE 1.00 TO NODE 7.00

PRE 10 YEAR -8
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FLOW PROCESS FROM NODE 7.00 TO NODE 7.00 IS CODE

i
=

5095.00 FEET.
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FLOW PROCESS FROM NODE 7.00 TO NODE 12.00 IS CODE = 91

>>>>>COMPUTE "V" GUTTER FLOW TRAVEL TIME THRU SUBAREA<<<<<

UPSTREAM NODE ELEVATION (FEET) = 1415.00
DOWNSTREAM NODE ELEVATION(FEET) = 1412.00
CHANNEL LENGTH THRU SUBAREA (FEET) = 350.00
"V" GUTTER WIDTH(FEET) = 2.00 GUTTER HIKE (FEET)
PAVEMENT LIP(FEET) = 0.100 MANNING'S N = .0300
PAVEMENT CROSSFALL (DECIMAL NOTATION) = 0.20000
MAXTMUM DEPTH (FEET) = 5.00

10 YEAR RAINFALL INTENSITY (INCH/HOUR) = 2.014
PASTURE OR RANGE LAND FAIR COVER RUNOFF COEFFICIENT
SOIL CLASSIFICATION IS "D"
S.C.S. CURVE NUMBER (AMC II) = 84
TRAVEL TIME COMPUTED USING ESTIMATED FLOW(CFS) = 77.35
TRAVEL TIME THRU SUBAREA BASED ON VELOCITY (FEET/SEC.) = 4.50
AVERAGE FLOW DEPTH(FEET) = 2.23 FLOOD WIDTH (FEET) - 18.28
"V" GUITER FLOW TRAVEL TIME (MIN.) = 1.30 Tc(MIN.) = 25.74
SUBAREA AREA (ACRES) = 2.17 SUBAREA RUNOFF (CFS) 1.53
AREA-AVERAGE RUNOFF COEFFICIENT = 0.361
TOTAL AREA (ACRES) = 109.49 PEAK FLOW RATE(CFS8) = 79.60

i

0.500

.3500

END OF SUBAREA "V'" GUTTER HYDRAULICS:

DEPTH(FEET) = 2.25 FLOOD WIDTH(FEET) = 18.48

FLOW VELOCITY (FEET/SEC.) = 4.53 DEPTH*VELOCITY (FT*FT/SEC) = 10.18
LONGEST FLOWPATH FROM NODE 1.00 TO NODE 12.00 = 5445.00 FEET.

END OF STUDY SUMMARY :

TOTAL AREA (ACRES) = 109.49 TC(MIN.) = 25.74
PEAK FLOW RATE (CFS) = 79.60

FLOW VELOCITY (FEET/SEC.) = 4.53

PRE 10 YEAR -9
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FLOW PROCESS FROM NODE 12.00 TO NODE 23.00 IS CODE = 91

4 >>>>>COMPUTE "V" GUTTER FLOW TRAVEL TIME THRU SUBAREA<<<<<

UPSTREAM NODE ELEVATION (FEET) = 1412.00
DOWNSTREAM NODE ELEVATION(FEET) = 1406.10
CHANNEL LENGTH THRU SUBAREA (FEET) = 334.00
"V" GUITER WIDTH(FEET) = 2.00 GUTTER HIKE (FEET)
PAVEMENT LIP(FEET) = 0.100 MANNING'S N = .0300
PAVEMENT CROSSFALL (DECIMAL NOTATION) = 0.20000
MAXTIMUM DEPTH (FEET) = 5.00

10 YEAR RAINFALL INTENSITY (INCH/HOUR) = 1.969
PASTURE OR RANGE LAND FATR COVER RUNOFF COEFFICIENT
SOIL CLASSIFICATION IS "D"
S.C.S. CURVE NUMBER (AMC II) = 84
TRAVEL TIME COMPUTED USING ESTIMATED FLOW (CFS) = 80.03
TRAVEL TIME THRU SUBAREA BASED ON VELOCITY (FEET/SEC.) 5.99
AVERAGE FLOW DEPTH (FEET) = 2.00 FLOOD WIDTH (FEET) = 16.03
"V" GUTTER FLOW TRAVEL TIME (MIN.) = 0.93 Tc (MIN.) = 26.67
SUBAREA AREA (ACRES) = 1.27 SUBAREA RUNOFF (CFS) 0.88
AREA-AVERAGE RUNOFF COEFFICIENT = 0.361
TOTAL AREA (ACRES) = 110.76 PEAK FLOW RATE(CFS) = 79.60

0.500

.3500

END OF SUBAREA "V'" GUTTER HYDRAULICS:

DEPTH(FEET) = 2.00 FLOOD WIDTH(FEET) = 16.00

FLOW VELOCITY (FEET/SEC.) = 5.98 DEPTH*VELOCITY (FT*FT/SEC) = 11.97
LONGEST FLOWPATH FROM NODE 1.00 TO NODE 23.00 = 5779.00 FEET.
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FLOW PROCESS FROM NODE 23.00 TO NODE 23.00 IS CODE = 1

TOTAL NUMBER OF STREAMS = 2

CONFLUENCE VALUES USED FOR INDEPENDENT STREAM 1 ARE:
TIME OF CONCENTRATION(MIN.) = 26.67

RAINFALL INTENSITY (INCH/HR) = 1.97

TOTAL STREAM AREA (ACRES) = 110.76

PEAK FLOW RATE (CFS) AT CONFLUENCE = 79.60

PRE 10 YEAR - 10
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<, NORTH BASIN

FLOW PROCESS FROM NODE 20.00 TO NODE 21.00 IS CODE = 21

PASTURE OR RANGE LAND FAIR COVER RUNOFF COEFFICIENT = .3500
SOIL CLASSIFICATION IS "D¥
S5.C.8. CURVE NUMBER (AMC II) = 84
INITIAL SUBAREA FLOW-LENGTH (FEET) = 70.00
UPSTREAM ELEVATION (FEET) = 1420.20
DOWNSTREAM ELEVATION (FEET) = 1419.60
ELEVATION DIFFERENCE (FEET) = 0.60
SUBAREA OVERLAND TIME OF FLOW(MIN.) = 11.395
10 YEAR RAINFALL INTENSITY (INCH/HOUR) = - 3.407
SUBAREA RUNOFF (CFS) = 0.13
TOTAL AREA (ACRES) = 0.11 TOTAL RUNOFF (CFS) = 0.13

N

z/ﬂ\ o
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FLOW PROCESS FROM NODE 21.00 TO NODE 22.00 IS CODE = 91

>>>>>COMPUTE "V" GUTTER FLOW TRAVEL TIME THRU SUBAREA<<<<<

UPSTREAM NODE ELEVATION (FEET) = 14192.60

DOWNSTREAM NODE ELEVATION (FEET) = 14092.60

CHANNEL LENGTH THRU SUBAREA (FEET) = 580.00

"V GUTTER WIDTH(FEET) = 5.00 GUTTER HIKE (FEET) = 0.200

PAVEMENT LIP(FEET) = 0.050 MANNING'S N = .,0300

PAVEMENT CROSSFALL (DECIMAL NOTATION) = 0.05000

MAXIMUM DEPTH(FEET) = 2.00

10 YEAR RATNFALL INTENSITY (INCH/HOUR) = 2.659

PASTURE OR RANGE LAND FAIR COVER RUNOFF COEFFICIENT = .3500

SOIL CLASSIFICATION IS "D"

S5.C.S. CURVE NUMBER (AMC II) = 84

TRAVEL TIME COMPUTED USING ESTIMATED FLOW(CFS) = 1.24

TRAVEL TIME THRU SUBAREA BASED ON VELOCITY(FEET/SEC.) = 1.81

AVERAGE FLOW DEPTH (FEET) = 0.25 FLOOD WIDTH (FEET) 5.00

"V" GUTTER FLOW TRAVEL TIME(MIN.) = 5.35 Tc (MIN.) = 16.74

SUBAREA AREA (ACRES) = 2.36 SUBAREA RUNOFF (CFS) = 2.20

AREA-AVERAGE RUNOFF COEFFICIENT = 0.350

TOTAL AREA(ACRES) = 2.47 PEAK FLOW RATE (CFS) = 2.30

END OF SUBAREA "V" GUTTER HYDRAULICS:

DEPTH(FEET) = 0.30 FLOOD WIDTH(FEET) = 7.15

FLOW VELOCITY (FEET/SEC.) = 2.13 DEPTH*VELOCITY (FT*FT/SEC) = 0.65

LONGEST FLOWPATH FROM NODE 20.00 TO NODE 22.00 = 650.00 FEET.
NORTH BASIN Qob

END OF STUDY SUMMARY :

TOTAL AREA (ACRES) = 2.47 TC(MIN.) = 16.74

PEAK FLOW RATE (CFS) = 2.30

FLOW VELOCITY (FEET/SEC.) = 2.13

PRE 10 YEAR - 12
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FLOW PROCESS FROM NODE 22.00 TO NODE 23.00 IS CODE = 91

>>>>>COMPUTE "V" GUTTER FLOW TRAVEL TIME THRU SUBAREA<<<<<

UPSTREAM NODE ELEVATION (FEET) = 1409.60
DOWNSTREAM NODE ELEVATION (FEET) = 1406.10
CHANNEL LENGTH THRU SUBAREA (FEET) = 132.00
"V'" GUTTER WIDTH(FEET) = 5.00 GUTTER HIKE (FEET) = 0.200
PAVEMENT LIP(FEET) = 0.050 MANNING'S N = .0300
PAVEMENT CROSSFALL (DECIMAIL. NOTATION) = 0.05000
MAXTMUM DEPTH (FEET) = 2.00

10 YEAR RAINFALL INTENSITY (INCH/HOUR) = 2.574
PASTURE OR RANGE LAND FAIR COVER RUNOFF COEFFICIENT
SOIL CLASSIFICATION IS "D"
S.C.S. CURVE NUMBER (AMC II) = 84
TRAVEL TIME COMPUTED USING ESTIMATED FLOW(CFS) = 2.52
TRAVEL TIME THRU SUBAREA BASED ON VELOCITY (FEET/SEC.) 2.57
AVERAGE FLOW DEPTH(FEET) = 0.29 FLOOD WIDTH(FEET) = 6.61
"V" GUTTER FLOW TRAVEL TIME (MIN.) = 0.86 Tc(MIN.) = 17.60
SUBAREA AREA (ACRES) = 0.50 SUBAREA RUNOFF(CFS) = 0.45
AREA-AVERAGE RUNOFF COEFFICIENT = 0.350
TOTAL AREA(ACRES) = 2.97 PEAK FLOW RATE(CFS) = 2.68

.3500

END OF SUBAREA "V'" GUTTER HYDRAULICS:

DEPTH(FEET) = 0.30 FLOOD WIDTH(FEET) = 6.88

FLOW VELOCITY (FEET/SEC.) = 2.60 DEPTH*VELOCITY (FT*FT/SEC) = 0.77
LONGEST FLOWPATH FROM NODE 20.00 TO NODE 23.00 = 782.00 FEET.

PRE 10 YEAR - 13



T

kkkkkkhhhhkhkhhhhkkhhhkhhhhkkhkkkhhkhkhhhhhkhhhkhkhkhkhkhkhkkhhkkhkhkhkhkhkhkhkhhkhhkhhkhkhkhkhkhkhkhkhhkhkdhdhhx

FLOW PROCESS FROM NODE 23.00 TO NODE 23.00 IS CODE = 1
>>>>>DESIGNATE INDEPENDENT STREAM FOR CONFLUENCE<<<<<
>>>>>AND COMPUTE VARIOUS CONFLUENCED- STREAM VALUES<<<<<
TOTAL NUMBER OF STREAMS = 2
CONFLUENCE VALUES USED FOR INDEPENDENT STREAM 2 ARE:
TIME OF CONCENTRATION(MIN.) = 17.60
RAINFALL INTENSITY (INCH/HR) = 2.57
TOTAL STREAM AREA (ACRES) = 2.97
PEAK FLOW RATE (CFS) AT CONFLUENCE = 2.68
** CONFLUENCE DATA **
STREAM RUNOFF Tc INTENSITY AREA
NUMBER (CFS) (MIN.) (INCH/HOUR) (ACRE)

1 79.60 26.67 1.969 110.76

2 2.68 17.60 2.574 2.97
RATNFALL INTENSITY AND TIME OF CONCENTRATION RATIO
CONFLUENCE FORMULA USED FOR 2 STREAMS.
** PEAK FLOW RATE TABLE **
STREAM RUNOFF Tc INTENSITY
NUMBER (CFS) (MIN.) (INCH/HOUR)

1 63.55 17.60 2.574

2 81.64 26.67 1.969
COMPUTED CONFLUENCE ESTIMATES ARE AS FOLLOWS:
PEAK FLOW RATE(CFS) = 81.64 Tc (MIN.) = 26.67
TOTAL AREA(ACRES) = 113.73
LONGEST FLOWPATH FROM NODE 1.00 TO NODE 23.00 = 5779.00 FEET.

PRE 10 YEAR - 14
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FLOW PROCESS FROM NODE 23.00 TO NODE 24.00 IS CODE = 41
>>>>>COMPUTE PIPE-FLOW TRAVEL TIME THRU SUBAREA<<<<<
>>>>>USING USER-SPECIFIED PIPESIZE (EXISTING ELEMENT) <<<<<

ELEVATION DATA: UPSTREAM (FEET) = 1406.10 DOWNSTREAM (FEET) = 1404.70
FLOW LENGTH (FEET) = 55.00 MANNING'S N = 0.013

DEPTH OF FLOW IN 36.0 INCH PIPE IS 15.7 INCHES

PIPE-FLOW VELOCITY(FEET/SEC.) = 13.80

GIVEN PIPE DIAMETER(INCH) = 36.00 NUMBER OF PIPES = 2

PIPE-FLOW (CFS) = 81.64

PIPE TRAVEL TIME(MIN.) = 0.07 Tc (MIN.) = 26.74

LONGEST FLOWPATH FROM NODE 1.00 TO NODE 24.00 = 5834.00 FEET.
QEE

END OF STUDY SUMMARY:

TOTAL AREA (ACRES) = 113.73 TC(MIN.) = 26.74

PEAK FLOW RATE(CFS) = 81.64

FLOW VELOCITY (FEET/SEC.) = 13.80

END OF RATIONAL METHOD ANALYSIS

PRE 10 YEAR - 15
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RATTIONAL METHOD HYDROLOGY COMPUTER PROGRAM PACKAGE
Reference: SAN DIEGO COUNTY FLOOD CONTROL DISTRICT
2003,1985,1981 HYDROLOGY MANUAL
(¢) Copyright 1982-2005 Advanced Engineering Software (aes)
Ver. 2.0 Release Date: 06/01/2005 License ID 1305

Analysis prepared by:

Snipes-Dye Associates
8348 Center Drive, Suilte G
La Mesa, CA 91942-2910
Fax (619)460-2033 Phone (619)697-9234

Kkkkkkkhkkkhkkkkkhkkkkkkkk%% DESCRIPTION OF STUDY %% %k % k%% & % % % % & % % % % % % ok ke ke k% %
* SPIRIT OF JOY CHURCH PRE-DEVELOPMENT STUDY 100-YEAR

* MAJOR USE PERMIT

* RAMONA, CALIFORNIA

LR R R R R AR R R RIS R SRS RS EE TR EREE R R R R R R R R R R R R N A R L)

FILE NAME: RAQ027PR1.DAT
TIME/DATE OF STUDY: 15:36 09/24/2010

2003 SAN DIEGO MANUAL CRITERIA

N USER SPECIFIED STORM EVENT (YEAR) = 100.00
(WJ 6-HOUR DURATION PRECIPITATION (INCHES) = 3.500
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 METHOD
NOTE: USE MODIFIED RATIONAL METHOD PROCEDURES FOR CONFLUENCE ANALYSIS

PRE 100 YEAR -1
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FLOW PROCESS FROM NODE 1.00 TO NODE 2.00 IS CODE = 21

RESIDENTIAL (1. DU/AC OR LESS) RUNOFF COEFFICIENT = .4100
SOIL CLASSIFICATION IS "D"
S.C.S. CURVE NUMBER (AMC II) = 82
INITIAL SUBAREA FLOW-LENGTH (FEET) = 100.00
UPSTREAM ELEVATION (FEET) = 1788.00
DOWNSTREAM ELEVATION(FEET) = 1781.00
ELEVATION DIFFERENCE (FEET) = 7.00
SUBAREA OVERLAND TIME OF FLOW(MIN.) = 6.493
100 YEAR RAINFALL INTENSITY (INCH/HOUR) = 7.791
SUBAREA RUNOFF (CFS) = 0.29
TOTAL AREA(ACRES) = 0.09 TOTAL RUNOFF (CFS) = 0.29

% g g e de ok e ke ke ke e e ke ke ek ok ke ek ok ek ok ok ke ok ok e e e ok ke ke ke ke sk ke ke ok ok e e ek sk ke o ke ke e ok ok e ok ok ke ok sk ok ok ok o % % % ok % ke ke

FLOW PROCESS FROM NODE 2.00 TO NODE 3.00 IS CODE = 91

>>>>>COMPUTE "V" GUTTER FLOW TRAVEL TIME THRU SUBAREA<<<<<

UPSTREAM NODE ELEVATION(FEET) = 1781.00
DOWNSTREAM NODE ELEVATION(FEET) = 1420.90
CHANNEL LENGTH THRU SUBAREA(FEET) = 4250.00

"Vv* GUTTER WIDTH(FEET) = 5.00 GUTTER HIKE(FEET) = 0.200
PAVEMENT LIP(FEET) = 0.020 MANNING'S N = .0300
PAVEMENT CROSSFALL (DECIMAL NOTATION) = 0.02000
MAXIMUM DEPTH (FEET) = 1.00

100 YEAR RAINFALL INTENSITY (INCH/HOUR) = 3.944
PASTURE OR RANGE LAND FATR COVER RUNOFF COEFFICIENT
SOIL CLASSIFICATION IS "D"
S.C.S. CURVE NUMBER (&AMC II) = 84
TRAVEL TIME COMPUTED USING ESTIMATED FLOW(CFS) = 55.87
TRAVEL TIME THRU SUBAREA BASED ON VELOCITY (FEET/SEC.) = 5.82
AVERAGE FLOW DEPTH (FEET) = 0.60 FLOOD WIDTH(FEET) = 42.71

"V* GUTTER FLOW TRAVEL TIME(MIN.) = 12.16 Tc(MIN.) = 18.66
SUBAREA AREA (ACRES) = 75.25 SUBAREA RUNOFF(CFS) = 103.88
AREA-AVERAGE RUNOFF CCEFFICIENT = 0.350
TOTAL AREA(ACRES) = 75.34 PEAK FLOW RATE(CFS) = 104.02

.3500

END OF SUBAREA "V" GUTTER HYDRAULICS:

DEPTH(FEET) = 0.72 FLOOD WIDTH(FEET) = 55.04

FLOW VELOCITY (FEET/SEC.) = 6.66 DEPTH*VELOCITY (FT*FT/SEC) = 4.80
LONGEST FLOWPATH FROM NODE 1.00 TO NODE 3.00 = 4350.00 FEET.

PRE 100 YEAR - 2
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FLOW PROCESS FROM NODE 3.00 TO NODE 4.00 IS CODE = 41
>>>>>COMPUTE PIPE-FLOW TRAVEL TIME THRU SUBAREA<<<<<
>>>>>USING USER-SPECIFIED PIPESIZE (EXISTING ELEMENT) <<<<<

ELEVATION DATA: UPSTREAM(FEET) = 1420.90 DOWNSTREAM(FEET) = 1420.50
FLOW LENGTH (FEET) = 85.00 MANNING'S N = 0.024

ASSUME FULL-FLOWING PIPELINE

PIPE-FLOW VELOCITY (FEET/SEC.) = 29.43

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

GIVEN PIPE DIAMETER(INCH) = 18.00 NUMBER OF PIPES = 2

PIPE-FLOW (CFS) = 104.02

PIPE TRAVEL TIME (MIN.) = 0.05 Tc(MIN.) = 18.71

LONGEST FLOWPATH FROM NODE 1.00 TO NODE 4.00 = 4435.00 FEET.
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FLOW PROCESS FROM NODE 4.00 TO NODE 5.00 IS CODE = 291

>>>>>COMPUTE "V" GUTTER FLOW TRAVEL TIME THRU SUBAREA<<<<<

UPSTREAM NODE ELEVATION (FEET) = 1420.50
DOWNSTREAM NODE ELEVATION (FEET) = 1418.90
CHANNEL LENGTH THRU SUBAREA (FEET) = 355.00
"V GUTTER WIDTH(FEET) = 5.00 GUTTER HIKE (FEET) = 0.200
PAVEMENT LIP(FEET) = 0.050 MANNING'S N = .0300
PAVEMENT CROSSFALL (DECIMAL NOTATION) = 0.02000
MAXIMUM DEPTH (FEET) = 5.00
100 YEAR RAINFALL INTENSITY (INCH/HOUR) = 3.607
PASTURE OR RANGE LAND FATIR COVER RUNOFF COEFFICIENT = .3500
SOIL CLASSIFICATION IS "D*
S.C.S. CURVE NUMBER (AMC II) = 84
TRAVEL TIME COMPUTED USING ESTIMATED FLOW (CFS) = 107.63
TRAVEL TIME THRU SUBAREA BASED ON VELOCITY (FEET/SEC.) 2.17
AVERAGE FLOW DEPTH (FEET) = 1.19 FLOOD WIDTH (FEET) 98.99
V% GUTTER FLOW TRAVEL TIME (MIN.) = 2.73 Tc (MIN.) = 21.43
SUBAREA AREA (ACRES) = 5.72 SUBAREA RUNOFF (CFS) = 7.22
AREA-AVERAGE RUNOFF COEFFICIENT = 0.350
TOTAL AREA (ACRES) = 81.06 PEAK FLOW RATE (CFS) = 104.02

i

]

END OF SUBAREA "V" GUTTER HYDRAULICS:

DEPTH (FEET) = 1.18 FLOOD WIDTH (FEET) = 97.72

FLOW VELOCITY (FEET/SEC.) = 2.15 DEPTH*VELOCITY (FT*FT/SEC) = 2.53
LONGEST FLOWPATH FROM NODE 1.00 TO NODE 5.00 = 4790.00 FEET.

PRE 100 YEAR -3
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FLOW PROCESS FROM NODE 5.00 TO NODE 6.00 IS CODE = 51
>>>>>COMPUTE TRAPEZOIDAIL CHANNEL FLOW<<<<<
>>>>>TRAVELTIME THRU SUBAREA (EXISTING ELEMENT) <<<<<

ELEVATION DATA: UPSTREAM(FEET) = 1418.90 DOWNSTREAM(FEET) = 1416.70
CHANNEL LENGTH THRU SUBAREA (FEET) = 55.00 CHANNEL SLOPE = 0.0400
CHANNEL BASE(FEET) = 7.00 "Z" FACTOR = 0.000
MANNING'S FACTOR = 0.015 MAXTIMUM DEPTH(FEET) = 1.50
100 YEAR RAINFALL INTENSITY(INCH/HOUR) = 3.600
RESIDENTIAL (1. DU/AC OR LESS) RUNOFF COEFFICIENT = .4100
SOIL CLASSIFICATION IS "DU
S.C.S. CURVE NUMBER (AMC II) = 82
TRAVEL TIME COMPUTED USING ESTIMATED FLOW(CFS) = 104.03
TRAVEL TIME THRU SUBAREA BASED ON VELOCITY (FEET/SEC.) = 16.05
AVERAGE FLOW DEPTH (FEET) = 0.93° TRAVEL TIME(MIN.) = 0.06
Tc (MIN.) = 21.49
SUBAREA AREA (ACRES) = 0.01 SUBAREA RUNOFF (CFS) = 0.01
AREA-AVERAGE RUNOFF COEFFICIENT = 0.350
TOTAL AREA (ACRES) = 81.07 PEAK FLOW RATE(CFS) = 104.02

END OF SUBAREA CHANNEL FLOW HYDRAULICS:
DEPTH(FEET) = 0.93 FLOW VELOCITY (FEET/SEC.) = 16.05
LONGEST FLOWPATH FROM NODE 1.00 TO NODE 6.00 = 4845.00 FEET.
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FLOW PROCESS FROM NODE 6.00 TO NODE 7.00 IS CODE = 91

>>>>>COMPUTE "V" GUTTER FLOW TRAVEL TIME THRU SUBAREA<<<<<

UPSTREAM NODE ELEVATION(FEET) = 1416.70
DOWNSTREAM NODE ELEVATION({FEET) = 1415.00
CHANNEL LENGTH THRU SUBAREA (FEET) = 250.00

"V GUTTER WIDTH(FEET) = 5.00 GUTTER HIKE(FEET) = 0.500
PAVEMENT LIP(FEET) = 0.200 MANNING'S N = .0300
PAVEMENT CROSSFALL (DECIMAL NOTATION) = 0.05000
MAXIMUM DEPTH (FEET) = 5.00

100 YEAR RAINFALL INTENSITY (INCH/HOUR) = 3.471
PASTURE OR RANGE LAND POOR COVER RUNOFF COEFFICIENT
SOIL CLASSIFICATION IS "D"
S.C.S. CURVE NUMBER (AMC II) = 89
TRAVEL TIME COMPUTED USING ESTIMATED FLOW(CFS) = 105.14
TRAVEL TIME THRU SUBAREA BASED ON VELOCITY (FEET/SEC.) 3.31
AVERAGE FLOW DEPTH(FEET) = 1.80 FLOOD WIDTH(FEET) 48.82

"V" GUTTER FLOW TRAVEL TIME(MIN.) = 1.26 Tc (MIN.) = 22.75
SUBAREA AREA (ACRES) = 1.84 SUBAREA RUNOFF (CFS) = 2.24
AREA-AVERAGE RUNOFF COEFFICIENT = 0.350
TOTAL AREA (ACRES) = 82.91 PEAK FLOW RATE(CFS) = 104.02

.3500

i

i

END OF SUBAREA "V" GUTTER HYDRAULICS:

DEPTH(FEET) = 1.79 FLOOD WIDTH(FEET) = 48.61

FLOW VELOCITY (FEET/SEC.) = 3.31 DEPTH*VELOCITY (FT*FT/SEC) = 5.92
LONGEST FLOWPATH FROM NODE 1.00 TO NODE 7.00 = 5095.00 FEET.

PRE 100 YEAR - 4
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FLOW PROCESS FROM NODE 7.00 TO NODE 7.00 IS CODE = 1

TOTAL NUMBER OF STREAMS = 2

CONFLUENCE VALUES USED FOR INDEPENDENT STREAM 1 ARE:
TIME OF CONCENTRATION(MIN.) = 22.75

RAINFALI, INTENSITY (INCH/HR) = 3.47

TOTAL STREAM AREA (ACRES) = 82.91

PEAK FLOW RATE (CFS) AT CONFLUENCE = 104.02
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FLLOW PROCESS FROM NODE 8.00 TO NODE 9.00 IS CODE = 21

RESIDENTIAL (1. DU/AC OR LESS) RUNOFF COEFFICIENT = .4100
SOIL CLASSIFICATION IS "DU
S.C.S. CURVE NUMBER (AMC II) = 82
INITIAL SUBAREA FLOW-LENGTH(FEET) = 70.00
UPSTREAM ELEVATION (FEET) = 1427.00
DOWNSTREAM ELEVATION (FEET) = 1426.00
ELEVATION DIFFERENCE (FEET) = 1.00
SUBAREA OVERLAND TIME OF FLOW(MIN.) = 9.227
100 YEAR RAINFALL INTENSITY (INCH/HOUR) = 6.211
SUBAREA RUNOFF (CFS) = 0.28
TOTAL AREA (ACRES) = 0.11 TOTAL RUNOCFF (CFS) = 0.28

PRE 100 YEAR - 5
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FLOW PROCESS FROM NODE 9.00 TO NODE 10.00 IS CODE = 291

>>>>>COMPUTE "V" GUTTER FLOW TRAVEL TIME THRU SUBAREA<<<<<

UPSTREAM NODE ELEVATION (FEET) = 1426 .00
DOWNSTREAM NODE ELEVATION(FEET) = 1419.20
CHANNEL LENGTH THRU SUBAREA(FEET) = 1310.00
"V" GUTTER WIDTH(FEET) = 5.00 GUTTER HIKE(FEET) = 0.100
PAVEMENT LIP(FEET) = 0.050 MANNING'S N = .0300
PAVEMENT CROSSFALL (DECIMAL NOTATION) = 0.02000
MAXTIMUM DEPTH (FEET) = 2.00
100 YEAR RAINFALL INTENSITY (INCH/HOUR) = 3.311
RESIDENTIAL (1. DU/AC OR LESS) RUNOFF COEFFICIENT = .4100
SOIL CLASSIFICATION IS “Dv
S.C.s. CURVE NUMBER (AMC II) = 82
TRAVEL TIME COMPUTED USING ESTIMATED FLOW(CFS) = 14.36
TRAVEL TIME THRU SUBAREA BASED ON VELOCITY (FEET/SEC.) 1.43
AVERAGE FLOW DEPTH(FEET) = 0.54 FLOOD WIDTH(FEET) 43.93
"V" GUTTER FLOW TRAVEL TIME (MIN.) = 15.24 Tc (MIN.) = 24.47
SUBAREA AREA (ACRES) = 19.72 SUBAREA RUNOFF (CFS) = 26.77
AREA-AVERAGE RUNOFF COEFFICIENT = 0.410
TOTAL AREA(ACRES) = 19.83 PEAK FLOW RATE (CFS) = 26.92

]

END OF SUBAREA "V'" GUTTER HYDRAULICS:

DEPTH(FEET) = 0.66 FLOOD WIDTH (FEET) = 56.40

FLOW VELOCITY (FEET/SEC.) = 1.65 DEPTH*VELOCITY (FT*FT/SEC) = 1.10
LONGEST FLOWPATH FROM NODE .8.00 TO NODE 10.00 = 1380.00 FEET.

****************************************************************************

FLOW PROCESS FROM NODE 10.00 TO NODE 11.00 IS CODE = 41

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

ELEVATION DATA: UPSTREAM(FEET) = 1419.20 DOWNSTREAM(FEET) = 1418.60
FLOW LENGTH (FEET) = 60.00 MANNING'S N = 0.024

ASSUME FULL~FLOWING PIPELINE

PIPE-FLOW VELOCITY (FEET/SEC.) = 15.23

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

GIVEN PIPE DIAMETER(INCH) = 18.00 NUMBER OF PIPES = 1
PIPE-FLOW(CFS) = 26.92

PIPE TRAVEL TIME (MIN.) = 0.07 Tc(MIN.) = 24.53

LONGEST FLOWPATH FROM NODE 8.00 TO NODE 11.00 = 1440.00 FEET.

PRE 100 YEAR - 6
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FLOW PROCESS FROM NODE 11.00 TO NODE 7.00 IS CODE = 91

>>>>>COMPUTE "V" GUTTER FLOW TRAVEL TIME THRU SUBAREA<<<<<

UPSTREAM NODE ELEVATION (FEET) = 1418.60
DOWNSTREAM NODE ELEVATION (FEET) = 1415.00
CHANNEL LENGTH THRU SUBAREA (FEET) = 585.00

"V" GUTTER WIDTH (FEET) = 5.00 GUTTER HIKE (FEET)
PAVEMENT LIP(FEET) = 0.050 MANNING'S N = .0300
PAVEMENT CROSSFALL (DECIMAL NOTATION) = 0.05000
MAXIMUM DEPTH (FEET) = 5.00

100 YEAR RAINFALL INTENSITY (INCH/HOUR) = 2.984
PASTURE OR RANGE LAND FAIR COVER RUNOFF COEFFICIENT
SOIL CLASSIFICATION IS "D"
S.C.S. CURVE NUMBER (AMC II) = 84
TRAVEL TIME COMPUTED USING ESTIMATED FLOW (CFS) = 29.32
TRAVEL TIME THRU SUBAREA BASED ON VELOCITY (FEET/SEC.) 2.31
AVERAGE FLOW DEPTH (FEET) = 0.91 FLOOD WIDTH (FEET) 31.28

"V* GUITER FLOW TRAVEL TIME (MIN.) = 4.21 Tc(MIN.) = 28.75
SUBAREA AREA (ACRES) = 4.58 SUBAREA RUNOFF (CFS) = 4.78
AREA-AVERAGE RUNOFF COEFFICIENT = 0.399
TOTAL AREA(ACRES) = ©24.41 PEAK FLOW RATE (CFS) = 29.05

0.200

.3500

[

i

END OF SUBAREA "V" GUTTER HYDRAULICS:

DEPTH(FEET) = 0.90 FLOOD WIDTH (FEET) = 31.14

FLOW VELOCITY (FEET/SEC.) = 2.31 DEPTH*VELOCITY (FT*FT/SEC) = 2.09
LONGEST FLOWPATH FROM NODE 8.00 TO NODE 7.00 = 2025.00 FEET.

PRE 100 YEAR - 7
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>>>>>DESIGNATE INDEPENDENT STREAM FOR CONFLUENCE<<<<<
>>>>>AND COMPUTE VARIOUS CONFLUENCED STREAM VALUES<<<<<

TOTAL NUMBER OF STREAMS = 2

CONFLUENCE VALUES USED FOR INDEPENDENT STREAM 2 ARE:
TIME OF CONCENTRATION (MIN.) = 28.75

RAINFALL INTENSITY (INCH/HR) = 2.98

TOTAL STREAM AREA (ACRES) = 24 .41

PEAK FLOW RATE(CFS) AT CONFLUENCE = 29.05

*%* CONFLUENCE DATA **

STREAM RUNOFF Tc INTENSITY AREA
NUMBER (QES) (MIN.) (INCH/HOUR) (ACRE)
1 104.02 22.75 3.471 82.91
2 29.05 28.75 2.984 24 .41

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

** PEAK FLOW RATE TABLE **

STREAM RUNOFF Tc INTENSITY
NUMBER (CFS) {MIN.) (INCH/HOUR)
1 127.01 22.75 3.471
2 118.50 28.75 2.984

COMPUTED CONFLUENCE ESTIMATES ARE AS FOLLOWS:

PEAK FLOW RATE(CFS) = 127.01 Tc (MIN.) = 22.75
TOTAL AREA (ACRES) = 107.32
LONGEST FLOWPATH FROM NODE 1.00 TO NODE 7.00

PRE 100 YEAR -8
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FLOW PROCESS FROM NODE 7.00 TO NODE 7.00 IS CODE

5095.00 FEET.
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FLOW PROCESS FROM NODE 7.00 TO NODE 12.00 IS CODE = 91

>>>>>COMPUTE "V" GUTTER FLOW TRAVEL TIME THRU SUBAREA<<<<<

UPSTREAM NODE ELEVATION (FEET) = 1415.00
DOWNSTREAM NODE ELEVATION (FEET) = 1412.00
CHANNEL LENGTH THRU SUBAREA (FEET) = 350.00

"V GUTTER WIDTH (FEET) = 2.00 GUTTER HIKE (FEET)
PAVEMENT LIP(FEET) = 0.100 MANNING'S N = .0300
PAVEMENT CROSSFALL (DECIMAL NOTATION) = 0.20000
MAXIMUM DEPTH (FEET) = 5.00

100 YEAR RAINFALL INTENSITY (INCH/HOUR) = 3.362
PASTURE OR RANGE LAND FAIR COVER RUNOFF COEFFICIENT
SOIL CLASSIFICATION IS "D"
S.C.S. CURVE NUMBER (AMC II) = 84
TRAVEL TIME COMPUTED USING ESTIMATED FLOW (CFS) = 128.29
TRAVEL TIME THRU SUBAREA BASED ON VELOCITY (FEET/SEC.) = 5.06
AVERAGE FLOW DEPTH(FEET) = 2.63 FLOOD WIDTH (FEET) 22.30

"V" GUTTER FLOW TRAVEL TIME(MIN.) = 1.15 Tc (MIN.) = 23.90
SUBAREA AREA (ACRES) = 2.17 SUBAREA RUNOFF (CFS) = 2.55
AREA-AVERAGE RUNOFF COEFFICIENT = 0.361
TOTAL AREA(ACRES) = 109.49 PEAK FLOW RATE(CFS) = 132.85

0.500

.3500

il

END OF SUBAREA "V" GUTTER HYDRAULICS:

DEPTH(FEET) = 2.66 FLOOD WIDTH(FEET) = 22.61

FLOW VELOCITY (FEET/SEC.) = 5.10 DEPTH*VELOCITY (FT*FT/SEC) = 13.57
LONGEST FLOWPATH FROM NODE 1.00 TO NODE 12.00 = 5445.00 FEET.

) SOUTH BASIN Qcc

SUMMARY :

TOTAL AREA (ACRES) = 109.48% TC(MIN.) = 23.90
PEAK FLOW RATE (CFS) = 132.85

FLOW VELOCITY (FEET/SEC.) 5.10

PRE 100 YEAR -9
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FLOW PROCESS FROM NODE 12.00 TO NODE 23.00 IS CODE = 91

>>>>>COMPUTE "V" GUTTER FLOW TRAVEL TIME THRU SUBAREA<<<<<

UPSTREAM NODE ELEVATION (FEET) = 1412.00
DOWNSTREAM NODE ELEVATION (FEET) = 1406.10
CHANNEL LENGTH THRU SUBAREA (FEET) = 334.00

"V" GUITER WIDTH(FEET) = 2.00 GUTTER HIKE(FEET) = 0.500
PAVEMENT LIP(FEET) = 0.100 MANNING'S N = .0300
PAVEMENT CROSSFALL (DECIMAL NOTATION) = 0.20000
MAXIMUM DEPTH (FEET) = 5.00

100 YEAR RAINFALL INTENSITY (INCH/HOUR) = 3.289
PASTURE OR RANGE LAND FATR COVER RUNOFF COEFFICIENT
SOIL CLASSIFICATION IS "D"
5.C.S. CURVE NUMBER (AMC II) = 84
TRAVEL TIME COMPUTED USING ESTIMATED FLOW{(CFS) = 133.58
TRAVEL TIME THRU SUBAREA BASED ON VELOCITY (FEET/SEC.) 6.73
AVERAGE FLOW DEPTH (FEET) = 2.37 FLOOD WIDTH (FEET) 19.67

"V'" GUITER FLOW TRAVEL TIME(MIN.) = 0.83 Tc(MIN.) = 24.73
SUBAREA AREA (ACRES) = 1.27 SUBAREA RUNOFF (CFS) = 1.46
AREA-AVERAGE RUNOFF COEFFICIENT = 0.361
TOTAL AREA (ACRES) = 110.76 PEAK FLOW RATE(CFS) = 132.85

.3500

i

END OF SUBAREA "V" GUTTER HYDRAULICS:

DEPTH(FEET) = 2.36 FLOOD WIDTH(FEET) = 19.62

FLOW VELOCITY (FEET/SEC.) = 6.73 DEPTH*VELOCITY (FT*FT/SEC) = 15.89
LONGEST FLOWPATH FROM NCDE 1.00 TO NODE 23.00 = 57792.00 FEET.

hhkdkdhkddhkdhdhhkhkhkhkhkhhhhkhkhkhkhkhkhhkhhhkhkhkhkhhhhhhhhhkhhhhh ko hh bk ko k ke khkkhkkkkhkhh

FLOW PROCESS FROM NODE 23.00 TO NODE 23.00 IS CODE = 1

TOTAL NUMBER OF STREAMS = 2

CONFLUENCE VALUES USED FOR INDEPENDENT STREAM 1 ARE:
TIME OF CONCENTRATION(MIN.) = 24.73

RAINFALL INTENSITY (INCH/HR) = 3.29

TOTAL STREAM AREA (ACRES) = 110.76

PEAK FLOW RATE(CFS) AT CONFLUENCE = 132.85

PRE 100 YEAR - 10
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FLOW PROCESS FROM NODE 20.00 TO NODE 21.00 IS CODE = 21

PASTURE OR RANGE LAND FAIR COVER RUNOFF COEFFICIENT = .3500
SOIL CLASSIFICATION IS "D"
S.C.S. CURVE NUMBER (AMC II) = 84
INITIAL SUBAREA FLOW-LENGTH (FEET) = 70.00
UPSTREAM ELEVATION{(FEET) = 1420.20
DOWNSTREAM ELEVATION (FEET) = 1419.60
ELEVATION DIFFERENCE (FEET) = 0.60
SUBAREA OVERLAND TIME OF FLOW(MIN.) = 11.395
100 YEAR RAINFALL INTENSITY (INCH/HOUR) = 5.421
SUBAREA RUNOFF (CFS) = 0.21

TOTAL AREA (ACRES) = 0.11 TOTAL RUNOFF (CFS) = 0.21

PRE 100 YEAR - 11
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FLOW PROCESS FROM NODE 21.00 TO NODE 22.00 IS CODE = 91

,,,,,, >>>>>COMPUTE "V" GUTTER FLOW TRAVEL TIME THRU SUBAREA<<<<<
UPSTREAM NODE ELEVATION (FEET) = 1419.60
DOWNSTREAM NODE ELEVATION (FEET) = 1409.60
CHANNEL LENGTH THRU SUBAREA (FEET) = 580.00
"Y' GUTTER WIDTH(FEET) = 5.00 GUTTER HIKE (FEET)
PAVEMENT LIP(FEET) = 0.050 MANNING'S N = .0300
PAVEMENT CROSSFALL (DECIMAL NOTATION) = 0.05000
MAXTIMUM DEPTH(FEET) = 2.00

100 YEAR RAINFALL INTENSITY (INCH/HOUR) = 4.337
PASTURE OR RANGE LAND FAIR COVER RUNOFF COEFFICIENT
SOIL CLASSIFICATION IS "D
S§.C.S. CURVE NUMBER (AMC II) = 84
TRAVEL TIME COMPUTED USING ESTIMATED FLOW(CFS) = 2.02
TRAVEL TIME THRU SUBAREA BASED ON VELOCITY (FEET/SEC.) 2.05
AVERAGE FLOW DEPTH(FEET) = 0.29 FLOOD WIDTH(FEET) 6.61
"V" GUTTER FLOW TRAVEL TIME (MIN.) = 4.71 Tc (MIN.) = 16.10
SUBAREA AREA (ACRES) = 2.36 SUBAREA RUNOFF (CFS) = 3.58
AREA-AVERAGE RUNOFF COEFFICIENT = 0.350
TOTAL AREA(ACRES) = 2.47 PEAK FLOW RATE(CFS) = 3.75

0.200

.3500

END OF SUBAREA "V!" GUTTER HYDRAULICS:

DEPTH(FEET) = 0.37 FLOOD WIDTH(FEET) = 9.61

FLOW VELOCITY (FEET/SEC.) = 2.35 DEPTH*VELOCITY (FT*FT/SEC) = 0.86
LONGEST FLOWPATH FROM NODE 20.00 TO NODE 22,00 = 650.00 FEET.

O NORTH BASIN Qob

SUMMARY :
TOTAL AREA (ACRES) = 2.47 TC(MIN.) = 16.10
PEAK FLOW RATE (CFS) = 3.75

FLOW VELOCITY (FEET/SEC.) = 2.35

PRE 100 YEAR - 12
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FLOW PROCESS FROM NODE 22.00 TO NODE 23.00 IS CODE = 91

">>>>>COMPUTE "V" GUTTER FLOW TRAVEL TIME THRU SUBAREA<<<<<

UPSTREAM. NODE ELEVATION (FEET) = 1409.60
DOWNSTREAM NODE ELEVATION(FEET) = 1406.10
CHANNEL LENGTH THRU SUBAREA (FEET) = 132.00

"V% GUTTER WIDTH(FEET) = 5.00 GUTTER HIKE(FEET) = 0.200
PAVEMENT LIP(FEET) = 0.050 MANNING'S N = .0300
PAVEMENT CROSSFALL (DECIMAL NOTATION) = 0.05000
MAXIMUM DEPTH(FEET) = = 2.00

100 YEAR RAINFALL INTENSITY (INCH/HOUR) = 4.209
PASTURE OR RANGE LAND FATR COVER RUNOFF COEFFICIENT
SOTIL CLASSIFICATION IS "D"
S.C.s. CURVE NUMBER (AMC II) = 84
TRAVEL TIME COMPUTED USING ESTIMATED FLOW(CFS) = 4.12
TRAVEL TIME THRU SUBAREA BASED ON VELOCITY (FEET/SEC.)
AVERAGE FLOW DEPTH(FEET) = 0.35 FLOOD WIDTH (FEET) 8.93

"V" GUTTER FLOW TRAVEL TIME (MIN.) = 0.77 Tc (MIN.) 16.87
SUBAREA AREA (ACRES) = 0.50 SUBAREA RUNOFF (CFS) = 0.74
AREA-AVERAGE RUNOFF COEFFICIENT = 0.350
TOTAL AREA (ACRES) = 2.97 PEAK FLOW RATE (CFS) = 4.38

.3500

2.87

i

il

END OF SUBAREA "V" GUTTER HYDRAULICS:

DEPTH(FEET) = 0.36 FLOOD WIDTH (FEET) = 9.27

FLOW VELOCITY (FEET/SEC.) = 2.89 DEPTH*VELOCITY (FT*FT/SEC) = 1.03
LONGEST FLOWPATH FROM NODE 20.00 TO NODE 23.00 = 782.00 FEET.

PRE 100 YEAR - 13
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FLOW PROCESS FROM NODE 23.00 TO NODE 23.00 IS CODE = 1
>>>>>DESTIGNATE INDEPENDENT STREAM FOR CONFLUENCE<<<<<
>>>>>AND COMPUTE VARIOUS CONFLUENCED STREAM VALUES<<<<<
TOTAL NUMBER OF STREAMS = 2
CONFLUENCE VALUES USED FOR INDEPENDENT STREAM 2 ARE:
TIME OF CONCENTRATION(MIN.) = 16.87
RAINFALL INTENSITY (INCH/HR) = 4.21
TOTAL STREAM AREA (ACRES) = 2.97
PEAK FLOW RATE (CFS) AT CONFLUENCE = 4.38
*%* CONFLUENCE DATA **
STREAM RUNOFF Tc INTENSITY AREA
NUMBER (CFS) (MIN.) (INCH/HOUR) (ACRE)

1 132.85 24.73 3.289 110.76

2 4.38 16.87 4.209 2.97
RAINFALL INTENSITY AND TIME OF CONCENTRATION RATIO
CONFLUENCE FORMULA USED FOR 2 STREAMS.
*%* PEAK FLOW RATE TABLE **
STREAM RUNOFF Tc INTENSITY
NUMBER (CFS) (MIN.) (INCH/HOUR)

1 108.18 16.87 4.209

2 136.27 24.73 3.289
COMPUTED CONFLUENCE ESTIMATES ARE AS FOLLOWS:
PEAK FLOW RATE(CFS) = 136.27 Tc (MIN.) = 24 .73
TOTAL AREA (ACRES) = 113.73
LONGEST FLOWPATH FROM NODE 1.00 TO NODE 23.00 = 5779.00 FEET.

PRE 100 YEAR - 14
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FLOW PROCESS FROM NODE 23.00 TO NODE 24.00 IS CODE = 41

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

2 j ’ >>>>>USING USER-SPECIFIED PIPESIZE (EXISTING ELEMENT) <<<<<
ELEVATION DATA: UPSTREAM (FEET) = 1406.10 DOWNSTREAM(FEET) = 1404.70
FLOW LENGTH (FEET) = 55.00 MANNING'S N = 0.013
DEPTH OF FLOW IN 36.0 INCH PIPE IS 21.3 INCHES
PIPE-FLOW VELOCITY (FEET/SEC.) = 15.66
GIVEN PIPE DIAMETER(INCH) = 36.00 NUMBER OF PIPES = 2
PIPE-FLOW (CFS) = 136.27
PIPE TRAVEL TIME (MIN.) = 0.06 Tc (MIN.) = 24.79
LONGEST FLOWPATH FROM NODE 1.00 TO NODE 24.00 = 5834.00 FEET.

END OF STUDY SUMMARY:

TOTAL AREA (ACRES) = 113.73 TC(MIN.) = 24.79
PEAK FLOW RATE (CFS) = 136.27

15.66

FLOW VELOCITY (FEET/SEC.)

END OF RATIONAL METHOD ANALYSIS

PRE 100 YEAR - 15
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RATIONAL METHOD HYDROLOGY COMPUTER PROGRAM PACKAGE
Reference: SAN DIEGO COUNTY FLOOD CONTROL DISTRICT
2003,1985,1981 HYDROLOGY MANUAL
(¢) Copyright 1982-2005 Advanced Engineering Software (aes)
Ver. 2.0 Release Date: 06/01/2005 License ID 1305

Inalysis prepared by:

Snipes-Dye Associates
8348 Center Drive, Suite G
La Mesa, CA 91942-2910
Fax (619)460-2033 Phone (619)697-9234

khkkkhkkkhkhkhkhkhkhkhkhkkkkhkkkkdk** DESCRIPTION OF STUDY ***kkdkdkdhhhhhhhddhhhdhhhddd
* SPIRIT OF JOY CHURCH POST-DEVELOPMENT STUDY -~ 10 YEAR *
* MUP P08-017, ER 08-089-005 *
* RAMONA, CALIFORNIA

khkhkhkhkhkhkhkhkhkhkhkhkhkhkhhhkhkhhhkhkhkhkhhhhkhhhhhkhhhkhkhhkhhhhkhkhhkhkhhhhkhkhkkkkhkkhkkkhkkkhkkkkhkkkk

FILE NAME: RAQ27PO1.DAT
TIME/DATE OF STUDY: 10:31 09/07/2012

2003 SAN DIEGO MANUAL CRITERIA

{

\wM) USER SPECIFIED STORM EVENT(YEAR) = 10.00
6~HOUR DURATION PRECIPITATION (INCHES) = 2.200
SPECIFIED MINIMUM PIPE SIZE(INCH) = 8.00

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

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

HALF- CROWN TO STREET-CROSSFALL: CURB GUTTER-GEOMETRIES: MANNING
WIDTH CROSSFALL IN- / OUT~/PARK- HEIGHT WIDTH LIP HIKE FACTOR
NO. (FT) (FT) SIDE / SIDE/ WAY (FT) (FT) (FT) (FT) (n)
1 16.0 10.0 0.020/0.020/0.020 0.50 2.00 0.0200 0.040 0.0150

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 = 10.0 (FT*FT/S)
*PIPE MAY BE SIZED TO HAVE A FLOW CAPACITY LESS THAN
UPSTREAM TRIBUTARY PIPE.*

-1- POST 10-YEAR
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SOUTH BASIN
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*

FLOW PROCESS FROM NODE 4.00 TO NODE 4.00 IS CODE = 7

USER-SPECIFIED VALUES ARE AS FOLLOWS:
TC(MIN) = 23.00 RAIN INTENSITY (INCH/HOUR) = 2.17
TOTAL AREA (ACRES) = 81.06 TOTAL RUNOFF (CFS) = 62.82

hkhkkkhdkhkhhhhhhhhhhhrkhhrkhhhhhhkhhhhhhhhhhhhhhhhhhhhhkhhhhhhhhhhhhkhhhhkhhhhkhh*
FLOW PROCESS FROM NODE 4.00 TO NODE 3.00 IS CODE = 51

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

ELEVATION DATA: UPSTREAM(FEET) = 1418.90 DOWNSTREAM(FEET) = 1416.40
CHANNEL LENGTH THRU SUBAREA(FEET) = 28.00 CHANNEL SLOPE = 0.0255
CHANNEL BASE (FEET) = 7.00 "Z" FACTOR = 0.000
MANNING'S FACTOR = 0.015 MAXIMUM DEPTH(FEET) = 1.50
10 YEAR RAINFALL INTENSITY(INCH/HOUR) = 2.158
RESIDENTIAL (1. DU/AC OR LESS) RUNOFF COEFFICIENT = .4100
SOIL CLASSIFICATION IS "D"
S.C.S. CURVE NUMBER (AMC II) = 82
TRAVEL' TIME COMPUTED USING ESTIMATED FLOW(CFS) = 62.82
TRAVEL TIME THRU SUBAREA BASED ON VELOCITY (FEET/SEC.) = 11.60
AVERAGE FLOW DEPTH(FEET) = 0.77 TRAVEL TIME (MIN.) = 0.14
Tc(MIN.) = 23.14
SUBAREA AREA(ACRES) = 0.01 SUBAREA RUNOFF (CFS) = 0.01
AREA-AVERAGE RUNOFF COEFFICIENT = 0.358
TOTAL AREA {ACRES) = 81.07 PEAK FLOW RATE (CFS) = 62.82

END OF SUBAREA CHANNEL FLOW HYDRAULICS:
DEPTH(FEET) = 0.77 FLOW VELOCITY (FEET/SEC.) = 11.69
LONGEST FLOWPATH FROM NODE 0.00 TO NODE 3.00 = 98.00 FEET.

kkkkkkkkkhkkhkhkhkkkhkhhhkhkhhhhhkhhhhkhhkhohhdhdrdohhdrhdhdkddrhrdrhkkdrxrdrdAdddd k& %k hdk

FLOW PROCESS FROM NODE 3.00 TO NODE 3.00 IS CODE = 1

TOTAL NUMBER OF STREAMS = 4

CONFLUENCE VALUES USED FOR INDEPENDENT STREAM 1 ARE:
TIME OF CONCENTRATION(MIN.) = 23.14 '
RAINFALL INTENSITY (INCH/HR) = 2.16

TOTAL STREAM AREA (ACRES) = 81.07

PEAK FLOW RATE (CFS) AT CONFLUENCE = 62.82

-2- POST 10-YEAR
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FLOW PROCESS FROM NODE 3.10 TO NODE 3.20 IS CODE = 21

NATURAL DESERT LANDSCAPING RUNOFF COEFFICIENT = .3500
SOIL CLASSIFICATION IS "D
S.C.S. CURVE NUMBER (AMC IT) = 88
INITIAL SUBAREA FLOW-LENGTH (FEET) = 65.00
UPSTREAM ELEVATION (FEET) = 1425.00
DOWNSTREAM ELEVATION (FEET) = 1422.50
ELEVATION DIFFERENCE (FEET) = 2.50
SUBAREA OVERLAND TIME OF FLOW(MIN.) = 6.947
10 YEAR RAINFALL INTENSITY (INCH/HOUR) = 4.688
SUBAREA RUNOFF (CFS) = 0.16
TOTAL AREA (ACRES) = 0.10 TOTAL RUNOFF(CFS) = 0.16

LRSS R R SRR RS SRR SRR ERE SRR R EEREE L E R R R R R R R R R R R L LT

FLOW PROCESS FROM NODE 3.20 TO NODE 3.00 IS CODE = 51
>>35>>COMPUTE TRAPEZOIDAL: CHANNEL FLOW<<<<<
>>>>>TRAVELTIME: THRU SUBAREA (EXISTING ELEMENT) <<<<<

ELEVATION DATA: UPSTREAM(FEET) = 1422.50 DOWNSTREAM (FEET) = 1420.00
CHANNEL LENGTH THRU SUBAREA (FEET) = 200.00 CHANNEL SLOPE = 0.0125
CHANNEL BASE (FEET) = 5.00 "Z" FACTOR = 20.000
MANNING'S FACTOR = 0.040 MAXIMUM DEPTH (FEET) = 2:.00

10 YEAR RAINFALL INTENSITY (INCH/HOUR) = 3.357
NATURAL DESERT LANDSCAPING RUNOFF COEFFICIENT = .3500
SOIL CLASSIFICATION IS "D*
S.C.S. CURVE NUMBER (AMC II) = 88
TRAVEL TIME COMPUTED USING ESTIMATED FLOW(CES) = 0.42
TRAVEL TIME THRU SUBAREA BASED ON VELOCITY (FEET/SEC.) = 0.71
AVERAGE FLOW DEPTH (FEET) = 0.09 TRAVEL TIME (MIN.) = 4.71
Tc(MIN.) = 11.686
SUBAREA AREA (ACRES) = 0.44 SUBAREA RUNOFF(CFS) = 0.52
AREA-AVERAGE RUNOFF COEFFICIENT = 0.350
TOTAL AREA (ACRES) = 0.54 PEAK FLOW RATE(CFS) = 0.63

END OF SUBAREA CHANNEL FLOW HYDRAULICS:
DEPTH(FEET) = 0.11 FLOW VELOCITY (FEET/SEC.) = 0.80
LONGEST' FLOWPATH FROM NODE 3.10 TO NODE 3.00 = 265.00 FEET.

LR R EE R R LR EREERE RS E SRR EEEEEEE R TR R EE R R R R R ey

FLOW PROCESS FROM NODE 3.00 TO NODE 3.00 IS CODE = 1

TOTAL NUMBER OF STREAMS = 4

CONFLUENCE VALUES USED FOR INDEPENDENT STREAM 2 ARE:
TIME OF CONCENTRATION (MIN.) = 11.66

RATINFALL INTENSITY (INCH/HR) = 3.36

TOTAL STREAM AREA(ACRES) = 0.54

PEAK FLOW RATE(CFS) AT CONFLUENCE = 0.63

-3- POST 10-YEAR
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FLOW PROCESS FROM NODE 6.00 TO NODE 7.00 IS CODE = 21

RESIDENTAIL (14.5 DU/AC OR LESS) RUNOFF COEFFICIENT = .6300
SOIL CLASSIFICATION IS "D"
5.C.S. CURVE NUMBER (AMC II) = 89
INITIAL SUBAREA FLOW-LENGTH (FEET) = 42.00
UPSTREAM ELEVATION(FEET) = 1421.75
DOWNSTREAM ELEVATION (FEET) = 1421.25
ELEVATION DIFFERENCE (FEET) = 0.50
SUBAREA OVERLAND TIME OF FLOW(MIN.) = 5.173
10 YEAR RAINFALL INTENSITY (INCH/HOUR) = 5.671
SUBAREA RUNOFF (CFS) = 0.54
TOTAL AREA (ACRES) = 0.15 TOTAL RUNOFF (CFS) = 0.54
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FLOW PROCESS FROM NODE 7.00 TO NODE 3.00 IS CODE = 41
>>>>>COMPUTE PIPE-FLOW TRAVEL TIME THRU SUBAREA<<<<<
>>>>>USING USER-~SPECIFIED PIPESIZE (EXISTING ELEMENT) <<<<<

ELEVATION DATA: UPSTREAM(FEET) = 1418.00 DOWNSTREAM(FEET) = 1416.40
FLOW LENGTH(FEET) = 180.00 MANNING'S N = 0.013

DEPTH OF FLOW IN 8.0 INCH PIPE IS 3.9 INCHES

PIPE-FLOW VELOCITY (FEET/SEC.) = 3.16

GIVEN PIPE DIAMETER (INCH) = 8.00 NUMBER OF PIPES = 1

PIPE-FLOW (CFS) = 0.54

PIPE TRAVEL TIME(MIN.) = 0.95 Tc (MIN.) = 6.12

LONGEST FLOWPATH FROM NODE 6.00 TO NODE 3.00 = 222.00 FEET.

kAR R F AT R A AR T IR R A I T I kT Tk hk ok kh h ok hkhhh Tk dhk ks ke k% %k % % % o o o 9 % % % % % % % % % % %

FLOW PROCESS FROM NODE 3.00 TO NODE 3.00 IS CODE = 1

TOTAL NUMBER OF STREAMS = 4

CONFLUENCE VALUES USED FOR INDEPENDENT STREAM 3 ARE:
TIME OF CONCENTRATION (MIN.) = 6.12

RAINFALL INTENSITY (INCH/HR) = 5.0

TOTAL STREAM AREA (ACRES) = 0.15

PEAK FLOW RATE (CFS) AT CONFLUENCE = 0.54

-4 - POST 10-YEAR
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( } FLOW PROCESS FROM NODE 9.00 TO NODE 10.00 IS CODE = 21

RESIDENTAIL (4.3 DU/AC OR LESS) RUNOFF COEFFICIENT = .5200
SOIL CLASSIFICATION IS "D
S.C.8. CURVE NUMBER (AMC II) = 86
INITIAL SUBAREA FLOW-LENGTH (FEET) = 85.00
UPSTREAM ELEVATION (FEET) = 1421.75
DOWNSTREAM ELEVATION (FEET) = 1420.90
ELEVATION DIFFERENCE (FEET) = 0.85
SUBAREA OVERLAND TIME OF FLOW(MIN.) = 8.735
10 YEAR RAINFALL INTENSITY (INCH/HOUR) = 4.045
SUBAREA RUNOFF (CFS) = 0.69
TOTAL AREA (ACRES) = 0.33 TOTAL RUNOFF(CFS) = 0.69

L R R e X R g Y S s R e
FLOW PROCESS FROM NODE 10.00 TO NODE 3.00 IS CODE = 41

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

ELEVATION DATA: UPSTREAM (FEET) = 1417.00 DOWNSTREAM(FEET) = 1416.40
FLOW LENGTH (FEET) = 50.00 MANNING'S N = 0.013
DEPTH OF FLOW IN 8.0 INCH PIPE IS 4.2 INCHES
PIPE-FLOW VELOCITY (FEET/SEC.) =  3.75
o GIVEN PIPE DIAMETER (INCH) =  8.00 NUMBER OF PIPES = 1
< \ PIDPE- FLOW (CFS) = 0.69
" PIPE TRAVEL TIME(MIN.) =  0.22 Tc(MIN.) = 8.96
LONGEST FLOWPATH FROM NODE 9.00 TO NODE 3.00 = 135.00 FEET.

R R T R g e e T T I )
FLOW PROCESS FROM NODE 3.00 TO NODE 3.00 IS CODE = 1

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

TOTAL NUMBER OF STREAMS = 4

‘CONFLUENCE VALUES USED FOR INDEPENDENT STREAM 4 ARE:

TIME OF CONCENTRATION (MIN.) = 8.96

RATINFALL INTENSITY (INCH/HR) = 3.98

TOTAL STREAM AREA (ACRES) = 0.33

PEAK FLOW RATE (CFS) AT CONFLUENCE = 0.69

*% CONFLUENCE DATA **

STREAM RUNOFF Tc INTENSITY AREA

NUMBER (CFS) (MIN.) (INCH/HOUR) (ACRE)
1 62.82 23.14 2.158 81.07
2 0.63 11.66 3.357 0.54
3 0.54 6.12 5.087 0.15
4 0.69 8.96 3.980 0.33

RAINFALL INTENSITY AND TIME OF CONCENTRATION RATIO
CONFLUENCE FORMULA USED FOR 4 STREAMS.

wa) ** PEAK FLOW RATE TABLE **%*
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STREAM RUNOFF Tc INTENSITY

NUMBER (CFS) (MIN.) (INCH/HOUR)
1 17.96 6.12 5.087
2 25.92 8.96 3.980
3 33.23 11l.66 3.357
4 63.83 23.14 2.158

COMPUTED CONFLUENCE ESTIMATES ARE AS FOLLOWS:

PEAK FLOW RATE (CFEFS) = 63.83 Tc (MIN.) = 23.14
TOTAL AREA(ACRES) = 82.09
LONGEST FLOWPATH FROM NODE 3.10 TO NODE 3.00 = 265.00 FEET.

Fohkkhkkkkkkkkk ok ok k ok ok k ok kk kkhhk Kk F k ko h Rk hhhh ok hh ok hkhhkkk khkkhkkkkkk ok k &k k ok & &k & & % & % % & &
FLOW PROCESS FROM NODE 3.00 TO NODE 11.00 IS CODE = 51

ELEVATION DATA: UPSTREAM(FEET) = 1416.40 DOWNSTREAM(FEET) = 1410.70
CHANNEL LENGTH THRU SUBAREA (FEET) = 604.00 CHANNEL SLOPE = 0.0094
CHANNEL BASE (FEET) = 6.00 "Z" FACTOR = 2.000
MANNING'S FACTOR = 0.040 MAXTMUM DEPTH(FEET) = 5.00
10 YEAR RAINFALL INTENSITY(INCH/HOUR) = 2.020
RESIDENTATIL (14.5 DU/AC OR LESS) RUNOFF COEFFICIENT = .6300
SOIL CLASSIFICATION IS "D"
S.C.S. CURVE NUMBER (AMC II) = 89
TRAVEL TIME COMPUTED USING ESTIMATED FLOW{(CFS) = 65.31
TRAVEL TIME THRU SUBAREA BASED ON VELOCITY (FEET/SEC.) = 4.04
AVERAGE FLOW DEPTH(FEET) = 1.71 TRAVEL TIME(MIN.) = 2.49
Tc(MIN.) = 25.63
SUBAREA AREA(ACRES) = 2.32 SUBAREA RUNOFF(CFS) = 2.95
AREA-AVERAGE RUNOFF COEFFICIENT = 0.366
TOTAL AREA(ACRES) = 84.41 PEAK FLOW RATE (CFS) = 63.83

END OF SUBAREA CHANNEL FLOW HYDRAULICS:
DEPTH(FEET) = 1.70 FLOW VELOCITY (FEET/SEC.) = 4.01
LONGEST FLOWPATH FROM NODE 3.10 TO NODE 11.00 = 869.00 FEET.

SOUTH BASIN Qcc

SUMMARY :

TOTAL AREA (ACRES) = 84.41 TC(MIN.) = 25.63
PEAK FLOW RATE (CFS) = 63.83

PEAK FLOW VELOCITY (FEET/SEC.) = 4.01
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Kkkkkhkkkhkkkhhkhhkhhkhhhhhdhhkhhhhhkhkkkkkhkhhkhkhhkkkhhkkdkhkhhhhkhkkdkkhhhkkhkkkkkr*
FLOW PROCESS FRCOM NODE 11.00 TO NODE 44 .00 IS CODE = 91

>>>>>COMPUTE "V" GUTTER FLOW TRAVEL TIME THRU SUBAREAc<<<<

UPSTREAM NODE ELEVATION (FEET) = 1410.70
DOWNSTREAM NODE ELEVATION (FEET) = 1406.10
CHANNEL LENGTH THRU SUBAREA (FEET) = 265.00
"V" GUTTER WIDTH(FEET) = 2.00 GUTTER HIKE(FEET) = 0.500
PAVEMENT LIP(FEET) = 0.100 MANNING'S N = .0300
PAVEMENT CROSSFALL (DECIMAL NOTATION) = 0.20000
MAXIMUM DEPTH (FEET) = 5.00

10 YEAR RAINFALL INTENSITY(INCH/HOUR) = 1.981
PASTURE OR RANGE LAND FAIR COVER RUNOFF COEFFICIENT
SOIL CLASSIFICATION IS "D
S.C.8. CURVE NUMBER (AMC II) = 84
TRAVEL TIME COMPUTED USING ESTIMATED FLOW(CFS) = 64.27
TRAVEL TIME THRU SUBAREA BASED ON VELOCITY (FEET/SEC.) 5.66
AVERAGE FLOW DEPTH (FEET) = 1.87 FLOOD WIDTH(FEET) = 14.73
"V" GUTTER FLOW TRAVEL TIME (MIN.) = 0.78 Tc(MIN.) = 26.41
SUBAREA AREA (ACRES) = 1.27 SUBAREA RUNOFF (CFS) 0.88
AREA-AVERAGE RUNOFF COEFFICIENT = 0.366
TOTAL AREA (ACRES) = 85.68 PEAK FLOW RATE (CFS) = 63.83

.3500

END OF SUBAREA "V" GUTTER HYDRAULICS:

DEPTH (FEET) = 1.87 FLOOD WIDTH(FEET) = 14.69

FLOW VELOCITY (FEET/SEC.) = 5.65 DEPTH*VELOCITY (FT*FT/SEC) = 10.57
LONGEST FLOWPATH FROM NODE 3.10 TO NODE 44.00 = 1134.00 FEET.

Kkkkkdkhhhhh ko h ok kkk ok k ko khhkkh ok kh Rk khhkhkkhokk ok ko kk ok ok ok hkdk dok ok dk ke kk K % k& & %ok %k k% ok
FLOW PROCESS FROM NODE 44 .00 TO NODE 44 .00 IS CODE = 10
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NORTH BASIN

khkkhhkhkhkhdhkkhkhkhhdhhdhkhhkhkkhkhdhhdkhhhhdhhhkhhkdhhhhhkhhkhkhkdhhkhkhhhkddbhkhhkhdhhhhhkhdhkhkhdhhkhkdxx

FLOW PROCESS FROM NODE 1.00 TO NODE 1.00 IS CODE = 7

USER~SPECIFIED VALUES ARE AS FOLLOWS:
TC(MIN) = 26.12 RATIN INTENSITY (INCH/HOUR) = 2.00
TOTAL AREA(ACRES) = 19.83 TOTAL RUNOFF (CFS) = 16.22

AR R R R RS RS AR RS SRS EREEEEEEEEEEEEEEE R SRR R R R R R R R R X R e

FLOW PROCESS FROM NODE 1.00 TO NODE 2.00 IS CODE = 41
>>>>>COMPUTE PIPE~FLOW TRAVEL TIME THRU SUBAREA<<<<<
>>>>>USING USER-SPECIFIED PIPESIZE (EXISTING ELEMENT) <<<<<

ELEVATION DATA: UPSTREAM(FEET) = 1419.20 DOWNSTREAM(FEET) = 1418.60
FLOW LENGTH(FEET) = 60.00 MANNING'S N = 0.015

ASSUME FULL-FLOWING PIPELINE

PIPE-FLOW VELOCITY (FEET/SEC.) = 9.18

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

GIVEN PIPE DIAMETER (INCH) = 18.00 NUMBER OF PIPES = 1
PIPE-FLOW(CFS) = 16.22

PIPE TRAVEL TIME (MIN.) = 0.11 Tc(MIN.) = 26.23

LONGEST FLOWPATH FROM NODE 3.10 TO NODE 2.00 = 1194.00 FEET.

khkkkhkhkddhkhkhhkdhhhdkhkhkhhkhkhkhkhkhkhhkhkhkhkhkdddrbhhhhhhhdhhhkhdhhhhdhkhkhkhhkdkhhkhhrkhhdhkddhdhdkd

*

FLOW PROCESS FROM NODE 2.00 TO NODE 2.00 IS CODE = 1

TOTAL NUMBER. OF STREAMS = 2

CONFLUENCE VALUES USED FOR INDEPENDENT STREAM 1 ARE:
TIME OF CONCENTRATION (MIN.) = 26.23

RATNFALL INTENSITY (INCH/HR) = 1.9%

TOTAL STREAM AREA (ACRES) = 15.83

PEAK FLOW RATE (CFS) AT CONFLUENCE = 16.22

dhkkkdkkhkkhkhkhhhkhkhkhhkThkhhdhkhkhhkhhhhhhhhkhrhhkdhhkdhkhkrkkhkdkrkrk kA dkkrk Ak xdFrhhhhkdhhkdhhkhkx

FLOW PROCESS FROM NODE 2.10 TO NODE 2.20 IS CODE = 21

RESIDENTIAL (1. DU/AC OR LESS) RUNOFF COEFFICIENT = .4100
SOIL CLASSIFICATION IS "D"
S.C.S. CURVE NUMBER (AMC II) = 82
INITTAL SUBAREA FLOW-LENGTH (FEET) = 45.00
UPSTREAM ELEVATION(FEET) = 1421.75
DOWNSTREAM ELEVATION (FEET) = 1420.90
ELEVATION DIFFERENCE (FEET) = 0.85
SUBAREA OVERLAND TIME OF FLOW (MIN.) = 6.740
10 YEAR RAINFALL INTENSITY (INCH/HOUR) = 4.781
SUBAREA RUNOFF (CFS) = 0.16
TOTAL AREA (ACRES) = 0.08 TOTAL RUNOFF (CFS) = 0.16
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FLOW PROCESS FROM NODE 2.20 TO NODE 2.00 IS CODE = 51
>>>>>COMPUTE TRAPEZOIDAL CHANNEL FLOW<<<<<
>>>>»>TRAVELTIME THRU SUBAREZA (EXISTING ELEMENT) <<<<<

ELEVATION DATA: UPSTREAM(FEET) = 1420.90 DOWNSTREAM(FEET) = 1418.60
CHANNEL LENGTH THRU SUBAREA(FEET) = 240.00 CHANNEL SLOPE = 0.0096
CHRANNEL BASE(FEET) = 5.00 "Z" FACTOR = 40.000
MANNING'S FACTOR = 0.040 MAXTIMUM DEPTH(FEET) = 2.00
10 YEAR RAINFALL INTENSITY(INCH/HOUR) = 3.366
RESIDENTIAL (1. DU/AC OR LESS) RUNOFF COEFFICIENT = .4100
SOIL CLASSTIFICATION IS "D"
S.C.S. CURVE NUMBER (AMC II) = 82
TRAVEL TIME COMPUTED USING ESTIMATED FLOW(CFS) = 1.57
TRAVEL TIME THRU SUBAREA BASED ON VELOCITY (FEET/SEC.) = 0.82
AVERAGE FLOW DEPTH (FEET) = 0.16 TRAVEL TIME (MIN.) = 4.87
Te(MIN.) = 1l.e61
SUBAREA AREA (ACRES) = 2.00 SUBAREA RUNOFF (CFS) = 2.76
AREA-AVERAGE RUNOFF COEFFICIENT = 0.410
TOTAL AREA (ACRES) = 2.08 PEAK FLOW RATE (CFS) = 2.87

END OF SUBAREA CHANNEL FLOW HYDRAULICS:
DEPTH (FEET) = 0.22 FLOW VELOCITY (FEET/SEC.) = 0.96
LONGEST FLOWPATH FROM NODE 2.10 TO NODE 2.00 = 285.00 FEET.

khkkhkkikhhkkhhkdhkhddhhkdhhhhkdhkhdhdhhkddkhkdkhhhdhdhrddhrddddhdkrhkdhhkdkdrhkhhhrrrhhhhkddkdkkkdkd

FLOW PROCESS FROM NODE 2.00 TO NODE 2.00 IS CODE = 1
>>>>>DESTIGNATE INDEPENDENT STREAM FOR CONFLUENCE<<<<<
>>>>>AND COMPUTE VARIOUS CONFLUENCED STREAM VALUES<<<<<

TOTAL NUMBER OF STREAMS = 2
CONFLUENCE VALUES USED FOR INDEPENDENT STREAM 2 ARE:
TIME OF CONCENTRATION(MIN.) = 11.61
RAINFALL INTENSITY (INCH/HR) = 3.37
TOTAL STREAM AREA (ACRES) = 2.08
PEAK FLOW RATE(CFS) AT CONFLUENCE = 2.87
*%* CONFLUENCE DATA **
STREAM RUNOFF Tc INTENSITY AREA
NUMBER (CFS) (MIN.) (INCH/HOUR) (ACRE)
1 16.22 26.23 1.990 19.83
2 2.87 11.61 3.366 2.08

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

*% PEAK FLOW RATE TABLE **

STREAM RUNOFF Tc INTENSITY
NUMBER (CFS) (MIN.) (INCH/HOUR)
1 10.05 11.61 3.366
2 17.92 26.23 1.990

COMPUTED CONFLUENCE ESTIMATES ARE AS FOLLOWS:

PEAK FLOW RATE (CFS) = 17.92 Tc(MIN.) = 26.23
TOTAL AREA(ACRES) = 21.91
LONGEST FLOWPATH FROM NODE 3.10 TO NODE 2.00 = 1194.00 FEET.
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FLOW PROCESS FROM NODE 2.00 TO NODE 23.00 IS CODE = 31

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

ELEVATION DATA: UPSTREAM(FEET) = 1416.00 DOWNSTREAM(FEET) = 1415.15
FLOW LENGTH(FEET) = 160.00 MANNING'S N = 0.013

DEPTH OF FLOW IN 27.0 INCH PIPE IS 18.5 INCHES

PIPE-FLOW VELOCITY(FEET/SEC.) = 6.17

ESTIMATED PIPE DIAMETER (INCH) = 27.00 NUMBER OF PIPES = 1
PIPE-FLOW(CFS) = 17.92

PIPE TRAVEL TIME (MIN.) = 0.43 Tc(MIN.) = 26.66

LONGEST FLOWPATH FROM NODE 3.10 TO NODE 23.00 = 1354.00 FEET.

kkhkhkhkkhhkkhkhkkhhhhkhkhkhkhkhhkhkhhkhhkhhdrhkhdhhhhdhhhdhhhdhhdhddhdhddhhdhdhkhkdhdkhhdhhhkkhk

FLOW PROCESS FROM NODE 23.00 TO NODE 23.00 IS CODE = 1

TOTAL: NUMBER OF STREAMS = 2

CONFLUENCE VALUES USED FOR INDEPENDENT STREAM 1 ARE:
TIME OF CONCENTRATION(MIN.) = 26.66

RAINFALL INTENSITY (INCH/HR) = 1.97

TOTAL STREAM AREA (ACRES) = 21.91

PEAK FLOW RATE(CFS) AT CONFLUENCE = 17.92

LEE R EREEREEEE RS EE RS SRS SRR SRR E R ER s E R SRR R R R EEEEE R Y R E YRR R R

FLOW PROCESS FROM NODE 21.00 TO NODE 22.00 IS CODE = 21

RESIDENTAIL (14.5 DU/AC OR LESS) RUNOFF COEFFICIENT = ,6300
SOIL+ CLASSIFICATION IS "D"
S.C.S. CURVE NUMBER (AMC II) = 89
INITIAL SUBAREA FLOW-LENGTH(FEET) = 51.00
UPSTREAM ELEVATION (FEET) = 1420.80
DOWNSTREAM ELEVATION (FEET) = 1420.20
ELEVATION DIFFERENCE (FEET) = 0.60
SUBAREA OVERLAND TIME OF FLOW(MIN.) = 5.723
10 YEAR RATINFALL INTENSITY (INCH/HOUR) = 5.313
SUBAREA RUNOFF (CFS) = 0.17
TOTAL AREA (ACRES) = 0.05 TOTAL RUNOFF (CFS) = 0.17

LA R EE R LS ERESEEEREEEEE LSS SRS R EER SRR RS ERRRRRRREREEEESRREE R R R R R B R RS

FLOW PROCESS FROM NODE 22.00 TO NODE 23.00 IS CODE = 291

>>55>COMPUTE "V" GUTTER FLOW TRAVEL TIME THRU SUBAREA<<<<<

UPSTREAM NODE ELEVATION (FEET) = 1420.20

DOWNSTREAM NODE ELEVATION (FEET) = 1418.90

CHANNEL LENGTH THRU SUBAREA (FEET) = 91.00

"V" GUTTER WIDTH(FEET) = 5.00 GUTTER HIKE(FEET) = 0.050
PAVEMENT LIP(FEET) = 0.010 MANNING'S N = .0200

PAVEMENT CROSSFALL (DECIMAL NOTATION) = 0.02000

MAXIMUM DEPTH (FEET) = 1.00
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10 YEAR RAINFALL INTENSITY (INCH/HOUR) = 4.802

RESIDENTAIL (14.5 DU/AC OR LESS) RUNOFF COEFFICIENT = .6300

SOIL CLASSIFICATION IS "DU

5.C.8. CURVE NUMBER (AMC II) = 89

TRAVEL TIME COMPUTED USING ESTIMATED FLOW(CFS) = 1.02

TRAVEL TIME THRU SUBAREA BASED ON VELOCITY (FEET/SEC.) = 1.56

AVERAGE FLOW DEPTH(FEET) = 0.12 FLOOD WIDTH(FEET) = 10.97

"v" GUTTER FLOW TRAVEL TIME(MIN.) = 0.97 Tc (MIN.) = 6.69

SUBAREA AREA (ACRES) = 0.56 SUBAREA RUNOFF (CFS) = 1.69
AREA-AVERAGE RUNOFF COEFFICIENT = 0.630

TOTAL AREA(ACRES) = 0.61 PEAK FLOW RATE (CFS) = 1.85

END OF SUBAREA "V" GUTTER HYDRAULICS:

DEPTH(FEET) = 0.15 FLOOD WIDTH (FEET) = 14.09
FLOW VELOCITY (FEET/SEC.) = 1.77 DEPTH*VELOCITY (FT*FT/SEC) = 0.27

LONGEST FLOWPATH FROM NODE 21.00 TO NODE 23.00 = 142.00 FEET.

kkkkkhkkdddhhkFdhhhkhhkhhkhhhkhhdhhdhhhhrhhhrhhkhhhhhhhhhhhhkhkhdhrhkdrrhhhkrdhdhddhddhdhw

FLOW PROCESS FROM NODE 23.00 TO NODE 23.00 IS CODE = 1
>>>>>DESTGNATE INDEPENDENT STREAM FOR CONFLUENCE<<<<<
>>>>>AND COMPUTE VARIOUS CONFLUENCED STREAM VALUES<<<<<
TOTAL NUMBER OF STREAMS = 2
CONFLUENCE VALUES USED FOR INDEPENDENT STREAM 2 ARE:
TIME OF CONCENTRATION (MIN.) = 6.69
RAINFALL INTENSITY (INCH/HR) = 4.80
TOTAL STREAM AREA (ACRES) = 0.61
PEAK FLOW RATE (CFS) AT CONFLUENCE = 1.85
** CONFLUENCE DATA *%
STREAM RUNOFF Tc INTENSITY AREA
NUMBER (CFS) (MIN.) (INCH/HOUR) (ACRE)

1 17.92 26.66 1.969 21.91

2 1.85 6.69 4.802 0.61
RATNFALL INTENSITY AND TIME OF CONCENTRATION RATIO
CONFLUENCE FORMULA USED FOR 2 STREAMS.
*%* PEAK FLOW RATE TABLE **
STREAM RUNOFF Tc INTENSITY
NUMBER (CFS) (MIN.) (INCH/HOUR)

1 9.19 6.69 4.802

2 18.67 26 .66 1.969
COMPUTED CONFLUENCE ESTIMATES ARE AS FOLLOWS:
PEAK FLOW RATE(CFS) = 18.67 Tc (MIN.) = 26.66
TOTAL: AREA (ACRES) = 22.52
LONGEST FLOWPATH FROM NODE 3.10 TO NODE 23.00 = 1354.00 FEET.
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FLOW PROCESS FROM NODE 23.00 TO NODE 24.00 IS CODE = 31

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

ELEVATION DATA: UPSTREAM(FEET) = 1415.15 DOWNSTREAM(FEET) = 1414.25
FLOW LENGTH (FEET) = 185.00 MANNING'S N = 0.013

DEPTH OF FLOW IN 27.0 INCH PIPE IS 19.8 INCHES

PIPE-FLOW VELOCITY (FEET/SEC.) = 5.98

ESTIMATED PIPE DIAMETER (INCH) = 27.00 NUMBER OF PIPES = 1
PIPE-FLOW(CFS) = 18.67

PIPE TRAVEL TIME(MIN.) = 0.52 Tc(MIN.) = 27.18

LONGEST FLOWPATH FROM NODE 3.10 TO NODE 24.00 = 1539.00 FEET.

dkikkkdkdhkhdhhkhhkhdhhkhkhkhhdhhdhdhhhhdhddddhkhhrhkddrFhkhk kA hkddhkhdddhkdrkhkdhkhkhkddhkhkhd & dn

FLOW PROCESS FROM NODE 24.00 TO NODE 24.00 IS CODE = 1

TOTAL NUMBER OF STREAMS = 2

CONFLUENCE VALUES USED FOR INDEPENDENT STREAM 1 ARE:
TIME OF CONCENTRATION(MIN.) = 27.18

RAINFALL INTENSITY (INCH/HR) = 1.95

TOTAL STREAM AREA (ACRES) = 22.52

PEAK FLOW RATE(CFS) AT CONFLUENCE = 18.67

Fhkdkkdkddhhkhkhkhhkrkhhhddddhhhddhhddhdddddhddd o b hhddrdhhddhddhd A rx kA kAkFhkrd kA dkdkhk

FLOW PROCESS FROM NODE 25.00 TO NODE 26.00 IS CODE = 21

RESIDENTAIL: (14.5 DU/AC OR LESS) RUNOFF COEFFICIENT = .6300
SOIL CLASSIFICATION IS "DY
S.C.S. CURVE NUMBER (BAMC II) = 89
INITIAL SUBAREA FLOW~LENGTH (FEET) = 74.00
UPSTREAM ELEVATION(FEET) = 1421.34
DOWNSTREAM ELEVATION (FEET) = 1420.97
ELEVATION DIFFERENCE (FEET) = 0.37
SUBAREA OVERLAND TIME OF FLOW(MIN.) = 7.537
10 YEAR RAINFALL INTENSITY (INCH/HOUR) = 4.448
SUBAREA RUNOFF(CFS) = 0.50
TOTAL AREA(ACRES) = 0.18 TOTAL RUNOFF (CFS) = 0.50

dkkkdkdkkhkkdkkdkhkhdhhdhdhddhdkhkdhdhhhkdkdhhkhkdhhhdhhhkhhkdhhddd hkddddo kdkddkdkdohkkdhdkdkkdkkdrk

FLOW PROCESS FROM NODE 26 .00 TO NODE 24.00 IS CODE = 91

>>>>>COMPUTE "V" GUTTER FLOW TRAVEL TIME THRU SUBAREA<<<<<

UPSTREAM NODE ELEVATION (FEET) = 1420.97
DOWNSTREAM NODE ELEVATION(FEET) = 1419.75
CHANNEL LENGTH THRU SUBAREA (FEET) = 96.00
"V GUTTER WIDTH(FEET) = 5.00 GUTTER HIKE(FEET) = 0.050
PAVEMENT LIP(FEET) = 0.010 MANNING'S N = .0400
PAVEMENT CROSSFALL (DECIMAL NOTATION) = 0.01000
MAXIMUM DEPTH(FEET) = 1.00
10 YEAR RAINFALL INTENSITY (INCH/HOUR) = 3.770
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RESIDENTIAL (2. DU/AC OR LESS) RUNOFF COEFFICIENT = .4600
SOIL CLASSIFICATION IS "D*

S.C.S. CURVE NUMBER (AMC II) = 84

TRAVEL TIME COMPUTED USING ESTIMATED FLOW(CFS) = 0.88

TRAVEL TIME THRU SUBAREA BASED ON VELOCITY (FEET/SEC.) = 0.73

AVERAGE FLOW DEPTH (FEET) = 0.14 FLOOD WIDTH(FEET) = 20.97

"V" GUTTER FLOW TRAVEL TIME (MIN.) = 2.20 Tc(MIN.) = 9.74

SUBAREA AREA (ACRES) = 0.43 SUBAREA RUNOFF (CFS) = 0.75
AREA-AVERAGE RUNOFF COEFFICIENT = 0.510

TOTAL AREA(ACRES) = 0.61 PEAK FLOW RATE (CFS) = 1.17
END OF SUBAREA "V" GUTTER HYDRAULICS:

DEPTH(FEET) = 0.15 FLOOD WIDTH(FEET) = 23.91

FLOW VELOCITY (FEET/SEC.) = 0.76 DEPTH*VELOCITY (FT*FT/SEC) = 0.12
LONGEST FLOWPATH FROM NODE 25.00 TO NODE 24.00 = 170.00 FEET.

IR R R R E SRS AESE AR SR ESE RS IR RIS S XS R RS SRR SRR R R R R R Ry R X R R R R R R I I R

FLOW PROCESS FROM NODE 24 .00 TO NODE 24.00 IS CODE = 1

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

TOTAL NUMBER OF STREAMS = 2

CONFLUENCE VALUES USED FOR INDEPENDENT STREAM 2 ARE:
TIME OF CONCENTRATION(MIN.) = 8.74

RAINFALL: INTENSITY (INCH/HR) = 3.77

TOTAL STREAM AREA (ACRES) = 0.61

PEAK FLOW RATE (CFS) AT CONFLUENCE = 1.17

*%* CONFLUENCE DATA **

STREAM RUNOFF Tc INTENSITY AREA
NUMBER (CES) (MIN.)- (INCH/HOUR) (ACRE)
1 18.67 27.18 1.945 22.52
2 1.17 9.74 3.770 0.61

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

** PEAK FLOW RATE TABLE **

STREAM RUNOFF Tc ) INTENSITY
NUMBER (CFS) (MIN.) (INCH/HOUR)
1 10.81 9.74 3.770
2 19.28 27.18 1.945

COMPUTED CONFLUENCE ESTIMATES ARE AS FOLLOWS:

PEAK FLOW RATE(CFS) = 19.28 Tc (MIN.) = 27.18
TOTAL AREA (ACRES) = 23.13
LONGEST FLOWPATH FROM NODE 3.10 TO NODE 24.00 = 1539.00 FEET.
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FLOW PROCESS FROM NODE 24 .00 TO NODE 27.00 IS CODE = 31
>>>>>COMPUTE PIPE-FLOW TRAVEL TIME THRU SUBAREA<<<<<
>>>>>USING COMPUTER~ESTIMATED PIPESIZE (NON-PRESSURE FLOW) <c<<<<

ELEVATION DATA: UPSTREAM(FEET) = 1414.25 DOWNSTREAM(FEET) = 1413.65
FLOW LENGTH (FEET) = 120.00 MANNING'S N = 0.013

DEPTH OF FLOW IN 27.0 INCH PIPE IS 20.1 INCHES

PIPE-FLOW VELOCITY(FEET/SEC.) = 6.08

ESTIMATED PIPE DIAMETER(INCH) = 27.00 NUMBER OF PIPES = 1
PIPE-FLOW (CFS) = 19.28

PIPE TRAVEL TIME (MIN.) = 0.33 Tc(MIN.) = 27.51

LONGEST FLOWPATH FROM NODE 3.10 TO NODE 27.00 = 1659.00 FEET.

dodkokikkikkkkkkkkhkkdhkkkhhkkhkkhkhkhkhkhkhkhkhhkhkhkkdhkdrhhhrhhkhhkhhkd Tk hdhkhhkhkhkrkhkdkrkhkhdhkhkhhdhkhdrhr

FLOW PROCESS FROM NODE 27.00 TO NODE 27.00 IS CODE = 1

TOTAL NUMBER OF STREAMS = 3

CONFLUENCE VALUES USED FOR INDEPENDENT STREAM 1 ARE:
TIME OF CONCENTRATION(MIN.) = 27.51

RAINFALL INTENSITY (INCH/HR) = 1.93

TOTAL STREAM AREA (ACRES) = 23.13

PEAK FLOW RATE(CFS) AT CONFLUENCE = 19.28

Jeidk g ek dok ke ok ok kok dekok ok Kok ok kR R Rk e Kk Rk ok kK ok ok ko ok ke sk ke ke kR R ok ek sk Rk R Rk kR ek ok kR Kk Rk kR Rk

FLOW PROCESS FROM NODE 28.00 TO NODE 29.00 IS CODE = 21

RESIDENTAIL (14.5 DU/AC OR LESS) RUNOFF COEFFICIENT = .6300
SOIL CLASSIFICATION IS "D
S8.C.8. CURVE NUMBER (AMC II) = 89
INITIAL SUBAREA FLOW-LENGTH (FEET) = 74 .00
UPSTREAM ELEVATION(FEET) = 1421 .34
DOWNSTREAM ELEVATION(FEET) = 1420.97
ELEVATION DIFFERENCE(FEET) = 0.37
SUBAREA OVERLAND TIME OF FLOW(MIN.) = 7.537
10 YEAR RAINFALL INTENSITY{(INCH/HOUR) = 4.448
SUBAREA RUNOFF (CFS) = 0.53
TOTAL AREA(ACRES) = 0.19 TOTAL RUNOFF (CFS) = 0.53

FhkkkkhkkhkhhhkhkhkhhhkhhkkhhhhhhhdhhhhkhhhkhkhhdddhhhhhhkhhhhkrhkhhkhddFhhkhkrhhhhdkkkhkhkhkhk

FLOW PROCESS FROM NODE 29.00 TO NODE 30.00 IS CODE = 091

>>>>>COMPUTE "V" GUTTER FLOW TRAVEL TIME THRU SUBAREA<<<<<

UPSTREAM NODE ELEVATION(FEET) = 1420.97
DOWNSTREAM NODE ELEVATION (FEET) = 1419.75
CHANNEL LENGTH THRU SUBAREA (FEET) = 96.00
"V¥ GUTTER WIDTH(FEET) = 5.00 GUTTER HIKE(FEET) = 0.050
PAVEMENT LIP(FEET) = 0.010 MANNING'S N = .0400
PAVEMENT CROSSFALL (DECIMAL NOTATION) = 0.01000
MAXIMUM DEPTH(FEET) = 1.00
10 YEAR RAINFALL INTENSITY (INCH/HOUR) = 3.776
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RESIDENTIAL (2. DU/AC OR LESS) RUNOFF COEFFICIENT = .4600

</ ) SOIL CLASSIFICATION IS wDn
e S.C.8. CURVE NUMBER (AMC II) = 84
TRAVEL TIME COMPUTED USING ESTIMATED FLOW(CFS) = 1.01
TRAVEL TIME THRU SUBAREA BASED ON VELOCITY (FEET/SEC.) = 0.73
AVERAGE FLOW DEPTH (FEET) = 0.15 FLOOD WIDTH(FEET) = 22.44
"V* GUTTER FLOW TRAVEL TIME (MIN.) = 2.18 Te (MIN.) = 9.72
SUBAREA AREA(ACRES) = 0.54 SUBAREA RUNOFF (CFS) = 0.94
AREA-AVERAGE RUNOFF COEFFICIENT = 0.504
TOTAL AREA (ACRES) = 0.73 PEAK FLOW RATE (CFS) = 1.39
END OF SUBAREA "V" GUTTER HYDRAULICS:
DEPTH(FEET) = 0.16 FLOOD WIDTH(FEET) = 25.75
FLOW VELOCITY (FEET/SEC.) = 0.79 DEPTH*VELOCITY (FT*FT/SEC) = 0.13
LONGEST FLOWPATH FROM NODE 28.00 TO NODE 30.00 = 170.00 FEET.

LR R L X R R e T Lt L LT mam—
FLOW PROCESS FROM NODE 30.00 TO NODE 27.00 IS CODE = 41

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

ELEVATION DATA: UPSTREAM(FEET) = 1415.75 DOWNSTREAM(FEET) = 1413.65
FLOW LENGTH(FEET) = 120.00 MANNING'S N = 0.013
DEPTH OF FLOW IN 8.0 INCH PIPE IS 5.9 INCHES
PIPE-FLOW VELOCITY (FEET/SEC.) = 5.05
GIVEN PIPE DIAMETER (INCH) = 8.00 NUMBER OF PIPES = 1

. PIPE-FLOW(CFS) = 1.39

] PIPE TRAVEL TIME (MIN.) = 0.40 Tc(MIN.) = 10.11
. LONGEST FLOWPATH FROM NODE 28.00 TO NODE 27.00 = 290.00 FEET.:

Fhhkkhkhkkhkkhhhdk kR hhhhh ok ke ke hkkh kR kR kh Rk h Rk ko hkh ke kdhhkhhhhkhhhkhkkhhkdk h ok &k kkkk %% k%
FLOW PROCESS FROM NODE 27.00 TO NODE 27.00 IS CODE = 1

TOTAL NUMBER OF STREAMS = 3

CONFLUENCE VALUES USED FOR INDEPENDENT STREAM 2 ARE:
TIME OF CONCENTRATION(MIN.) = 10.11

RAINFALL INTENSITY (INCH/HR) = 3.68

TOTAL STREAM AREA(ACRES) = 0.73

PEAK FLOW RATE(CFS) AT CONFLUENCE = 1.39
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</‘> FLOW PROCESS FROM NODE 31.00 TO NODE 32.00 IS CODE = 21

RESIDENTAIL (14.5 DU/AC OR LESS) RUNOFF COEFFICIENT = .6300
SOIL CLASSIFICATION IS "D*"
S.C.S. CURVE NUMBER (AMC II) = 89
INITIAL SUBAREA FLOW-LENGTH (FEET) = 50.00
UPSTREAM ELEVATION (FEET) = 1420.60
DOWNSTREAM ELEVATION (FEET) = 1420.10
ELEVATION DIFFERENCE (FEET) = 0.50
SUBAREA OVERLAND TIME OF FLOW(MIN.) = 5.982
10 YEAR RAINFALL INTENSITY(INCH/HOUR) = 5.163
SUBAREA RUNOFF (CFS) = 0.16
TOTAL AREA (ACRES) = 0.05 TOTAL RUNOFF (CFS) = 0.16
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FLOW PROCESS FROM NODE 32.00 TO NODE 27.00 IS CODE = 62
>>>>>COMPUTE. STREET FLOW TRAVEL TIME THRU SUBAREA<<<<<
>>>>> (STREET TABLE SECTION # 1 USED)<<<<x<

UPSTREAM ELEVATION(FEET) = 1420.10 DOWNSTREAM ELEVATION (FEET) = 1418.90
STREET LENGTH(FEET) = 146.00 CURB HEIGHT (INCHES) = 6.0
STREET HALFWIDTH(FEET) = 16.00

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

SPECIFIED NUMBER OF HALFSTREETS CARRYING RUNOFF = 1

STREET PARKWAY CROSSFALL (DECIMAL) = 0.020

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

**TRAVEL TIME COMPUTED USING ESTIMATED FLOW(CFS) = 0.82
STREETFLOW MODEL' RESULTS USING ESTIMATED FLOW:
STREET FLOW DEPTH(FEET) = 0.1l6
HALFSTREET FLOOD WIDTH(FEET) = 6.98
AVERAGE FLOW VELOCITY (FEET/SEC.) = 1.57
PRODUCT OF DEPTH&VELOCITY (FT*FT/SEC.) = 0.25
STREET FLOW TRAVEL TIME(MIN.) = 1.55 Tec (MIN. )
10 YEAR RAINFALL INTENSITY (INCH/HOUR) = 4.4489
RESIDENTIAL (2. DU/AC OR LESS) RUNOFF COEFFICIENT
SOIL CLASSIFICATION IS "D"
S.C.S. CURVE NUMBER (AMC II) = 84
AREA-AVERAGE RUNOFF COEFFICIENT = 0.472
SUBAREA AREA (ACRES) = 0.64 SUBAREA RUNOFF (CFS) = 1.31
TOTAL AREA (ACRES) = 0.69 PEAK FLOW RATE(CFS) = 1.45

it
~J

.54

.4600

END OF SUBAREA STREET FLOW HYDRAULICS:

DEPTH(FEET) = 0.20 HALFSTREET FLOOD WIDTH(FEET) = 8.77

FLOW VELOCITY (FEET/SEC.) = 1.79 DEPTH*VELOCITY (FT*FT/SEC.) = 0.35
LONGEST FLOWPATH FROM NODE 31.00 TO NODE 27.00 = 126.00 FEET.

£

-
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<‘ } FLOW PROCESS FROM NODE 27.00 TO NODE 27.00 IS CODE = 1

>>5>>>DESTIGNATE INDEPENDENT STREAM FOR CONFLUENCEc<<<<<
>>>>>AND COMPUTE VARIOUS CONFLUENCED STREAM VALUES<<<<<

TOTAL NUMBER OF STREAMS = 3

CONFLUENCE VALUES USED FOR INDEPENDENT STREAM 3 ARE:
TIME OF CONCENTRATION (MIN.) = 7.54

RAINFALL INTENSITY (INCH/HR) = 4.45

TOTAL STREAM AREA(ACRES) = 0.69

PEAK FLOW RATE(CFS) AT CONFLUENCE = 1.45

*%* CONFLUENCE DATA *%

STREAM RUNOFF Tc INTENSITY AREA
NUMBER (CFS) (MIN.) (INCH/HOUR) (ACRE)
1 19.28 27.51 1.930 23.13
2 1.39 l10.11 3.680 0.73
3 1.45 7.54 4.449 0.69

RATINFALL INTENSITY AND TIME OF CONCENTRATION RATIO
CONFLUENCE FORMULA USED FOR 3 STREARMS.

** PEAK FLOW RATE TABLE **%

STREAM RUNOFF T INTENSITY
NUMBER (CFS) (MIN.)  (INCH/HOUR)
1 10.85 7.54 4.449
o 2 12.70 10.11 3.680
( } 3 20.64 27.51 1.930
COMPUTED CONFLUENCE ESTIMATES ARE AS FOLLOWS:
PEAK FLOW RATE(CFS) = 20.64 Tc(MIN.) = 27.51
TOTAL AREA (ACRES) = 24.55
LONGEST FLOWPATH FROM NODE 3.10 TO NODE 27.00 = 1659.00 FEET.

K Tk ok ke ok ke sk ok ke ok kR R Rk Rk R Rk R Rk Rk ok ok ok o Sk ok ok Rk e ek ok Kk Tk ok Kk ok sk o ok o K ok ok e ke
FLOW PROCESS FROM NODE 27.00 TO NODE 33.00 IS CODE = 31

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

ELEVATION DATA: UPSTREAM(FEET) = 1413.65 DOWNSTREAM(FEET) = 1413.00
FLOW LENGTH(FEET) = 130.00 MANNING'S N = 0.013

DEPTH OF FLOW IN 27.0 INCH PIPE IS 21.4 INCHES

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

ESTIMATED PIPE DIAMETER(INCH) = 27.00 NUMBER OF PIPES = 1
PIPE-FLOW (CFS) = 20.64

PIPE TRAVEL TIME (MIN.) = 0.35 Tc(MIN.) = 27.86

LONGEST FLOWPATH FROM NODE 3.10 TO NODE 33.00 = 1789.00 FEET.
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FLOW PROCESS FROM NODE 33.00 TO NODE 33.00 IS CODE 1

1i

TOTAL NUMBER OF STREAMS = 2

CONFLUENCE VALUES USED FOR INDEPENDENT STREAM 1 ARE:
TIME OF CONCENTRATION (MIN.) = 27.86

RATNFALL INTENSITY (INCH/HR) = 1.91

TOTAL STREAM AREA (ACRES) = 24.55

PEAK FLOW RATE (CFS) AT CONFLUENCE = 20.64

LR R R R R R R R R 2 2 22 2 R L]
FLOW PROCESS FROM NODE 34.00 TO NODE 35.00 IS CODE = 21

RESIDENTAIL (14.5 DU/AC OR LESS) RUNOFF COEFFICIENT = .6300
SOIL CLASSIFICATION IS "D"
S.C.S. CURVE NUMBER (AMC II) = 89
INITIAL SUBAREA FLOW-LENGTH (FEET) = 74.00
UPSTREAM ELEVATION(FEET) = 1420.50
DOWNSTREAM ELEVATION (FEET) = 1419.75
ELEVATION DIFFERENCE (FEET) = 0.75
SUBAREA OVERLAND TIME OF FLOW (MIN.) = 6.801
10 YEAR RAINFALL INTENSITY (INCH/HOUR) = 4.753
SUBAREA RUNOFF (CFS) = 0.12
TOTAL AREA(ACRES) = 0.04 TOTAL RUNOFF (CFS) = 0.12

R R R R R B 2. .2 ]
FLOW PROCESS FROM NODE 35.00 TO NODE 33.00 IS CODE = 91

>>>>>COMPUTE "V" GUTTER FLOW TRAVEL TIME THRU SUBAREA<<<<<

UPSTREAM NODE ELEVATION (FEET) = 1419.75
DOWNSTREAM NODE ELEVATION (FEET) = 1417.40
CHANNEL LENGTH THRU SUBAREA (FEET) = 103.00
"V" GUTTER WIDTH (FEET) = 5.00 GUTTER HIKE (FEET)
PAVEMENT LIP(FEET) = 0.020 MANNING'S N = .0400
PAVEMENT CROSSFALL (DECIMAL, NOTATION) = 0.02000
MAXTIMUM DEPTH(FEET) = 0.50

10 YEAR RAINFALL INTENSITY (INCH/HOUR) = 4.205
RESIDENTAIL (14.5 DU/AC OR LESS) RUNOFF COEFFICIENT
SOIL CLASSIFICATION IS "D"
S.C.S. CURVE NUMBER (AMC II) = 89
TRAVEL TIME COMPUTED USING ESTIMATED FLOW(CFS) = 0.59
TRAVEL TIME THRU SUBAREA BASED ON VELOCITY (FEET/SEC.) 1.21
AVERAGE FLOW DEPTH (FEET) = 0.20 FLOOD WIDTH (FEET) 5.00
"V" GUTTER FLOW TRAVEL TIME (MIN.) = 1.42 Tc (MIN.) = 8.22
SUBAREA AREA (ACRES) = 0.35 SUBAREA RUNOFF (CFS) 0.93
AREA-AVERAGE RUNOFF COEFFICIENT = 0.630
TOTAL AREA(ACRES) = 0.39 PEAK FLOW RATE(CFS) = 1.03

0.200

.6300

END OF SUBAREA "V" GUTTER HYDRAULICS:

DEPTH(FEET) = 0.24 FLOOD WIDTH (FEET) = 6.80

FLOW VELOCITY (FEET/SEC.) = 1.46 DEPTH*VELOCITY (FT*FT/SEC) = 0.35
LONGEST FLOWPATH FROM NODE 34.00 TO NODE 33.00 = 177.00 FEET.
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FLOW PROCESS FROM NODE 33.00 TO NODE 33.00 IS CODE = 1

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

TOTAL NUMBER OF STREAMS = 2

CONFLUENCE VALUES USED FOR INDEPENDENT STREAM 2 ARE:
TIME OF CONCENTRATION(MIN.) = 8.22

RAINFALL INTENSITY (INCH/HR) = 4.21

TOTAL STREAM AREA (ACRES) = 0.39

PEAK FLOW RATE (CFS) AT CONFLUENCE = 1.03

**% CONFLUENCE DATA **

STREAM RUNOFF Tc INTENSITY AREA
NUMBER (CFS) (MIN.) (INCH/HOUR) (ACRE)
1 20.64 27.86 1.914 24 .55
2 1.03 8.22 4.205 0.39

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

*% PEAK FLOW RATE TABLE **

STREAM RUNOFF Tc INTENSITY
NUMBER (CFS) (MIN.) (INCH/HOUR)
1 10.43 8.22 4.205
2 21.11 27.86 1.914

COMPUTED CONFLUENCE ESTIMATES ARE AS FOLLOWS:

PEAK FLOW RATE(CFS) = 21.11 Tc (MIN.) = 27.86
TOTAL AREA(ACRES) = 24 .94
LONGEST FLOWPATH FROM NODE 3.10 TO NODE 33.00 = 1789.00 FEET.
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FLOW PROCESS FROM NODE 33.00 TO NODE 36.00 IS CODE = 31

>>>>>COMPUTE PIPE-FLOW TRAVEL TIME THRU SUBAREA<<<<<
>>>>3USING COMPUTER-ESTIMATED PIPESIZE (NON-PRESSURE FLOW) <<<<x

ELEVATION DATA: UPSTREAM(FEET) = 1413.00 DOWNSTREAM(FEET) = 1412.65
FLOW LENGTH(FEET) = 70.00 MANNING'S N = 0.013

DEPTH OF FLOW IN 27.0 INCH PIPE IS 21.9 INCHES

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

ESTIMATED PIPE DIAMETER (INCH) = 27.00 NUMBER OF PIPES = 1
PIPE-FLOW(CFS) = 21.11

PIPE TRAVEL TIME(MIN.) = 0.12° Tc (MIN.) = 28.05

LONGEST FLOWPATH FROM NODE 3.10 TO NODE 36.00 = 1859.00 FEET.
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FLOW PROCESS FROM NODE 36.00 TO NODE 36.00 IS CODE = 1

TOTAL NUMBER OF STREAMS = 2

CONFLUENCE VALUES USED FOR INDEPENDENT STREAM 1 ARE:
TIME OF CONCENTRATION (MIN.) = 28.05

RAINFALL INTENSITY (INCH/HR) = 1.91

TOTAL STREAM AREA(ACRES) = 24 .94

PEAK FLOW RATE(CFS) AT CONFLUENCE = 21.11
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FLOW PROCESS FROM NODE 37.00 TO NODE 38.00 IS CODE = 21

RESIDENTAIL (14:.5 DU/AC OR LESS) RUNOFF COEFFICIENT = .6300
SOIL CLASSIFICATION IS "D"
S.C.S. CURVE NUMBER (AMC II) = 89
INITIAL SUBAREA FLOW-LENGTH (FEET) = 72.00
UPSTREAM ELEVATION (FEET) = 1420.50
DOWNSTREAM ELEVATION (FEET) = 1419.75
ELEVATION DIFFERENCE (FEET) = 0.75
SUBAREA OVERLAND TIME OF FLOW(MIN.) = 6.761
10 YEAR RAINFALL INTENSITY (INCH/HOUR) = 4.771
SUBAREA RUNOFF (CFS) = 0.11
TOTAL AREA(ACRES) = 0.04 TOTAL RUNOFF (CFS) = 0.11
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FLOW PROCESS FROM NODE 38.00 TO NODE 36.00 IS CODE = 91

>>>>3COMPUTE "V* GUTTER FLOW TRAVEL TIME THRU SUBAREA<<<<<

UPSTREAM NODE ELEVATION (FEET) = 1419.75
DOWNSTREAM NODE ELEVATION (FEET) = 1417.30
CHANNEL LENGTH THRU SUBAREA (FEET) = 194.00
"v" GUTTER WIDTH (FEET) = 5.00 GUTTER HIKE(FEET) = 0.200
PAVEMENT LIP(FEET) = 0.020 MANNING'S N = .0400
PAVEMENT CROSSFALL (DECIMAL NOTATION) = 0.02000
MAXTIMUM DEPTH(FEET) = 0.50

10 YEAR RATINFALL INTENSITY(INCH/HOUR) = 3.787
RESIDENTAIL (14.5 DU/AC OR LESS) RUNOFF COEFFICIENT
SOIL CLASSIFICATION IS "D"
S.C.S. CURVE NUMBER (AMC II) = 89
TRAVEL TIME COMPUTED USING ESTIMATED FLOW (CFS) = 0.87
TRAVEL TIME THRU SUBAREA BASED ON VELOCITY (FEET/SEC.) = 1.11
AVERAGE FLOW DEPTH(FEET) = 0.25 FLOOD WIDTH(FEET) = 7.90
"V" GUTTER FLOW TRAVEL TIME (MIN.) = 2.921 Tc (MIN.) = 2.67
SUBAREA. AREA (ACRES) = 0.64 SUBAREA RUNOFF (CFS) = 1.53
AREA-AVERAGE RUNOFF COEFFICIENT = 0.630
TOTAL AREA(ACRES) = 0.68 PEAK FLOW RATE (CFS) = 1.61

.6300

END OF SUBAREA "V' GUTTER HYDRAULICS:

DEPTH(FEET) = 0.30 FLOOD WIDTH(FEET) = 13.26

FLOW VELOCITY (FEET/SEC.) = 1.19 DEPTH*VELOCITY (FT*FT/SEC) = 0.36
LONGEST FLOWPATH FROM NODE 37.00 TO NODE 36.00 = 266.00 FEET.
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FLOW PROCESS FROM NODE 36.00 TO NODE 36.00 IS CODE = 1
>>>>>DESTGNATE INDEPENDENT STREAM FOR CONFLUENCE<<<<<
>>>>>AND COMPUTE VARIOUS CONFLUENCED STREAM VALUES<<<<<
TOTAL NUMBER OF STREAMS = 2
CONFLUENCE VALUES USED FOR INDEPENDENT STREAM 2 ARE:
TIME OF CONCENTRATION(MIN.) = 9.67
RAINFALL INTENSITY (INCH/HR) = 3.79
TOTAL STREAM AREA(ACRES) = 0.68
PEAK FLOW RATE(CFS) AT CONFLUENCE = 1.61
*%* CONFLUENCE DATA **
STREAM RUNOFF Tc INTENSITY AREA
NUMBER (CFS) (MIN.) (INCH/HOUR) (ACRE)
1 21.11 28.05 1.906 24 .94
2 1.61 9.67 3.787 0.68
RATINFALL INTENSITY AND TIME OF CONCENTRATION RATIO
CONFLUENCE FORMULA USED FOR 2 STREAMS.
** PEAK FLOW RATE TABLE **
STREAM RUNOFF Tc INTENSITY
NUMBER (CFS) (MIN.) (INCH/HOUR)
1 12.23 9.67 3.787
,,,,,, - 2 21.92 28.05 1.906
‘wwj COMPUTED CONFLUENCE ESTIMATES ARE AS FOLLOWS:
PEAK FLOW RATE(CFS) = 21.92 Tc(MIN.) = 28.05
TOTAL AREA (ACRES) = 25.61
LONGEST FLOWPATH FROM NODE 3.10 TO NODE 36.00 = 1859.00 FEET.
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FLOW PROCESS FROM NODE 36.00 TO NODE 39.00 IS CODE = 31

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

ELEVATION DATA: UPSTREAM(FEET) = 1412.65 DOWNSTREAM(FEET) = 1412.20
FLOW LENGTH (FEET) = 90.00 MANNING'S N = 0.013

DEPTH OF FLOW IN 30.0 INCH PIPE IS 19.8 INCHES

PIPE-FLOW VELOCITY (FEET/SEC.) = 6.36

ESTIMATED PIPE DIAMETER(INCH) = 30.00 NUMBER OF PIPES = 1
PIPE-FLOW (CFS) = 21.92

PIPE TRAVEL TIME (MIN.) = 0.24 Tc(MIN.) = 28.29

LONGEST FLOWPATH FROM NODE 3.10 TO NODE 39.00 = 19495.00 FEET.
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FLOW PROCESS FROM NODE 39.00 TO NODE 40.00 IS CODE = 91

>>>>>COMPUTE "V" GUTTER FLOW TRAVEL TIME THRU SUBAREA<<<<<

UPSTREAM NODE ELEVATION (FEET) = 1412.40
DOWNSTREAM NODE:- ELEVATION (FEET) = 1409.70
CHANNEL LENGTH THRU SUBAREA (FEET) = 285.00
"V" GUTTER WIDTH(FEET) = 5.00 GUTTER HIKE(FEET) = 0.500
PAVEMENT LIP(FEET) = 0.200 MANNING'S N = .0400
PAVEMENT CROSSFALL (DECIMAL NOTATION) = 0.02000
MAXTMUM DEPTH (FEET) = 2.00

10 YEAR RATINFALL INTENSITY (INCH/HOUR) = 1.788
LAWNS, GOLF COURSES, ETC. GOOD COVER RUNOFF COEFFICIENT = .3500
SOILs CLASSTIFICATION IS "D"
S.C.S. CURVE NUMBER (AMC II) = 80
TRAVEL TIME COMPUTED USING ESTIMATED FLOW(CFS) = 22.39
TRAVEL TIME THRU SUBAREA BASED ON VELOCITY (FEET/SEC.) 1.83
AVERAGE FLOW DEPTH (FEET) = 1.10 FLOOD WIDTH(FEET) = 44,93
"v" GUTTER FLOW TRAVEL TIME (MIN.) = 2.68 Tc(MIN.) = 30.97
SUBAREA AREA (ACRES) = 1.52 SUBAREA RUNOFF(CFS) 0.95
AREA-AVERAGE RUNOFF COEFFICIENT = 0.427 ,
TOTAL AREA (ACRES) = 27.14 PEAK FLOW RATE (CFS) = 21.92

i

END OF SUBAREA "V" GUTTER HYDRAULICS:

DEPTH(FEET) = 1.09 FLOOD WIDTH(FEET) = 44 .42
FLOW VELOCITY (FEET/SEC.) = 1.83 DEPTH*VELOCITY(FT*FT/SEC) = 2.00
LONGEST FLOWPATH FROM NODE . 3.10 TO NODE 40.00 = 2244.00 FEET.
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FLOW PROCESS FROM NODE 40.00 TO NODE 40.00 IS CODE = 1

TOTAL NUMBER OF STREAMS = 2

CONFLUENCE VALUES USED FOR INDEPENDENT STREAM 1 ARE:
TIME OF CONCENTRATION(MIN.) = 30.97

RATINFALL INTENSITY (INCH/HR) = 1.79

TOTAL STREAM AREA (ACRES) = 27.14

PEAK FLOW RATE(CFS) AT CONFLUENCE = 21.92
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FLOW PROCESS FROM NODE 41.00 TO NODE 42.00 IS CODE = 21

RESTIDENTAIL (14.5 DU/AC OR LESS) RUNOFF COEFFICIENT = .6300
SOTIL CLASSIFICATION IS "D"
$.C.S. CURVE NUMBER (AMC II) = 89
INITIAL SUBAREA FLOW-LENGTH(FEET) = 88.00
UPSTREAM ELEVATION(FEET) = 1419.30
DOWNSTREAM ELEVATION (FEET) = 1418.40
ELEVATION DIFFERENCE (FEET) = 0.90
SUBAREA OVERLAND TIME OF FLOW(MIN.) = 6.787
10 YEAR RAINFALL INTENSITY (INCH/HOUR) = 4.759
SUBAREA RUNOFF (CFS) = 0.36
TOTAL AREA (ACRES) = 0.12 TOTAL RUNOFF(CFS) = 0.36
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FLOW PROCESS FROM NODE 42 .00 TO NODE 43 .00 IS CODE = 62
>>>>>COMPUTE STREET FLOW TRAVEL TIME THRU SUBAREZAc<<<<
>>>>% (STREET TABLE SECTION # 1 USED)<<<<x<

UPSTREAM ELEVATION(FEET) = 1418.40 DOWNSTREAM ELEVATION(FEET) = 1412.10
STREET LENGTH(FEET) = 415.00 CURB HEIGHT (INCHES) = 6.0
STREET HALFWIDTH(FEET) = 16.00

o
"

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

SPECIFIED NUMBER OF HALFSTREETS CARRYING RUNOFF = 1

STREET PARKWAY CROSSFALL (DECIMAL) = 0.020

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

**TRAVEL TIME COMPUTED USING ESTIMATED FLOW(CFS) = 0.68
STREETFLOW MODEL RESULTS USING ESTIMATED FLOW:
STREET FLOW DEPTH(FEET) = 0.13
HALFSTREET FLOOD WIDTH(FEET) = 5.66
AVERAGE FLOW VELOCITY(FEET/SEC.) = 1.89
PRODUCT OF DEPTH&VELOCITY (FT*FT/SEC.) = 0.25
STREET FLOW TRAVEL TIME (MIN.) = 3.66 Tc(MIN.) = 10.45
) 10 YEAR RAINFALL INTENSITY (INCH/HOUR) = 3.604
3 RESIDENTAIL (14.5 DU/AC OR LESS) RUNOFF COEFFICIENT = .6300
‘um/ SOIL CLASSIFICATION IS "D"
S.C.S. CURVE NUMBER (AMC II) = 89
AREA~AVERAGE RUNOFF COEFFICIENT = 0.630
SUBAREA AREA (ACRES) = 0.28 SUBAREA RUNOFF (CFS) = 0.64
TOTAL AREA (ACRES) = 0.40 PEAK FLOW RATE(CFS) = 0.91

END OF SUBAREA STREET FLOW HYDRAULICS:

DEPTH(FEET) = 0.15 HALFSTREET FLOOD WIDTH(FEET) = 6.35
FLOW VELOCITY(FEET/SEC.) = 2.05 DEPTH*VELOCITY (FT*FT/SEC.) = 0.30
LONGEST FLOWPATH FROM NODE 41.00 TO NODE 43.00 = 503.00 FEET.
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FLOW PROCESS FROM NODE 43.00 TO NODE 40.00 IS CODE = 51
>>>>>COMPUTE TRAPEZOIDAL CHANNEL FLOW<<<<<
>>33>TRAVELTIME THRU SUBAREA (EXISTING ELEMENT) <<<<<

ELEVATION DATA: UPSTREAM(FEET) = 1412.10 DOWNSTREAM(FEET) = 1405.70
CHANNEL: LENGTH THRU SUBAREA (FEET) = 71.00 CHANNEL SLOPE = (0.0338
CHANNEL BASE (FEET) = 2.00 "Z" FACTOR = 10.000
MANNING'S FACTOR = 0.0490 MAXIMUM DEPTH(FEET) = 1.00
10 YEAR RAINFALL INTENSITY (INCH/HOUR) = 3.443
LAWNS, GOLF COURSES, ETC. GOOD COVER RUNOFF COEFFICIENT = .3500
SOIL: CLASSIFICATION IS "D*
S.C.S. CURVE NUMBER (AMC II) = 80
et TRAVEL TIME COMPUTED USING ESTIMATED FLOW(CFS) = 0.91
Q 3 TRAVEL TIME THRU SUBAREA BASED ON VELOCITY (FEET/SEC.)
o AVERAGE FLOW DEPTH (FEET) = 0.16 TRAVEL TIME (MIN.) = 0.77

I

'_I
[&)]
kS
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Tc(MIN.) = 11.21

SUBAREA AREA (ACRES) = 0.01 SUBAREA RUNOFF (CFS) = 0.01
AREA-AVERAGE RUNOFF COEFFICIENT = 0.623
TOTAL AREA (ACRES) = 0.41 PEAK FLOW RATE (CFS) = 0.91

END OF SUBAREA CHANNEL FLOW HYDRAULICS:
DEPTH(FEET) = 0.16 FLOW VELOCITY (FEET/SEC.) = 1.53
LONGEST FLOWPATH FROM NODE 41.00 TO NODE 40.00 = 574.00 FEET.

LR R R R R g g 2 2 2]
FLOW PROCESS FROM NODE 40.00 TO NODE 40.00 IS CODE = 1

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

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

TIME OF CONCENTRATION(MIN.) = 11.21

RAINFALL INTENSITY (INCH/HR) = 3.44

TOTAL STREAM AREA (ACRES) = 0.41

PEAK FLOW RATE (CFS) AT CONFLUENCE = 0.91

** CONFLUENCE DATA **

STREAM RUNOFF Tc INTENSITY AREA

NUMBER (CFS) (MIN.) (INCH/HOUR) (ACRE)
1 21.92 30.97 1.788 27.14
2 0.91 11.21 3.443 0.41

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

*% PEAK FLOW RATE TABLE **

STREAM RUNOFF Tc INTENSITY
NUMBER (CFS) (MIN.) (INCH/HOUR)
1 12.29 11.21 3.443
2 22.39 30.97 1.788

COMPUTED CONFLUENCE ESTIMATES ARE AS FOLLOWS:

PEAK FLOW RATE (CFS) = 22.39 Tc(MIN.) = 30.97
TOTAL AREA (ACRES) = 27.55
LONGEST FLOWPATH FROM NODE 3.10 TO NODE 40.00 = 2244.00 FEET.

NORTH BASIN Qpp

SUMMARY :

TOTAL AREA (ACRES) = 27.55 TC(MIN.) = 30.97
PEAK FLOW RATE (CFS) = 22.39

FLOW VELOCITY (FEET/SEC.) = 1.53
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{/ \ FLOW PROCESS FROM NODE 40.00 TO NODE 44 .00 IS CODE = 91
4

>>>>>COMPUTE "V" GUTTER FLOW TRAVEL TIME THRU SUBAREA<<<<<

UPSTREAM NODE ELEVATION(FEET) = 1409.70
DOWNSTREAM NODE ELEVATION (FEET) = 1406.10
CHANNEL LENGTH THRU SUBAREA (FEET) = 132.00
"V'" GUTTER WIDTH (FEET) = 5.00 GUTTER HIKE(FEET) = 0.200
PAVEMENT LIP(FEET) = 0.020 MANNING'S N = .0300
PAVEMENT CROSSFALL (DECIMAL NOTATION) = 0.05000
MAXIMUM DEPTH (FEET) = 2.00

10 YEAR RAINFALL INTENSITY (INCH/HOUR) = 1.767
PASTURE OR RANGE LAND FATIR COVER RUNOFF COEFFICIENT
SOIL CLASSIFICATION IS "D"
5.C.8. CURVE NUMBER (AMC II) = 84
TRAVEL TIME COMPUTED USING ESTIMATED FLOW(CFS) = 22.54
TRAVEL TIME THRU SUBAREA BASED ON VELOCITY (FEET/SEC.) 3.90
AVERAGE FLOW DEPTH(FEET) = 0.62 FLOOD WIDTH (FEET) 20.96
"V" GUTTER FLOW TRAVEL TIME(MIN.) = 0.56 Tc(MIN.) = 31.53
SUBAREA AREA (ACRES) = 0.50 SUBAREA RUNOFF (CFS) = 0.31
AREA-AVERAGE RUNOFF COEFFICIENT = 0.428
TOTAL AREA (ACRES) = 28.05 PEAK FLOW RATE (CFS) = 22.39

.3500

i

END OF SUBAREA "V" GUTTER HYDRAULICS:

DEPTH(FEET) = 0.62 FLOOD WIDTH (FEET) = 20.89

FLOW VELOCITY(FEET/SEC.) = 3.90 DEPTH*VELOCITY (FT*FT/SEC) = 2.41
. LONGEST FLOWPATH FROM NODE 3.10 TO NODE 44.00 = 2376.00 FEET.

Fhkkhhhkhkhhkhhhhkhh ok F ok ok h ok khkkk kkk kk ok hk k kAR hhkhkhkhhk khhhhhkhhkhhkd ko dokk ok & ok &k & %%k
FLOW PROCESS FROM NODE 44 .00 TO NODE 44.00 IS CODE = 11

e

** MAIN STREAM CONFLUENCE DATA **

STREAM RUNOFF Tc INTENSITY AREA
NUMBER (CFs) (MIN.) (INCH/HOUR) (ACRE)
1 22.39 31.53 1.767 28.05
LONGEST FLOWPATH FROM NODE 3.10 TO NODE 44.00 = 2376.00 FEET.

*% MEMORY BANK # 1 CONFLUENCE DATA **%

STREAM RUNOFF Tc INTENSITY AREA
NUMBER (CFS) (MIN.) (INCH/HOUR) (ACRE)
1 63.83 26.41 1.981 85.68
LONGEST FLOWPATH FROM NODE 3.10 TO NODE 44.00 = 1134.00 FEET.

** PEAK FLOW RATE TABLE **

STREAM RUNOFF Tc INTENSITY
NUMBER (CFS) (MIN.) (INCH/HOUR)
1 82.58 26.41 1.981
2 79.33 31.53 1.767

COMPUTED CONFLUENCE ESTIMATES ARE AS FOLLOWS:
PEAK FLOW RATE (CFS) = 82.58 Tc (MIN.)

. 26.41
/; TOTAL AREA (ACRES) = 113.73
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{f } FLOW PROCESS FROM NODE 44 .00 TO NODE 45.00 IS CODE = 41

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

ELEVATION DATA: UPSTREAM(FEET) = 1406.10 DOWNSTREAM(FEET) = 1404.70
FLOW LENGTH (FEET) = 55.00 MANNING'S N = 0.013

DEPTH OF FLOW IN 36.0 INCH PIPE IS 15.8 INCEES

PIPE-FLOW VELOCITY(FEET/SEC.) = 13.84

GIVEN PIPE DIAMETER (INCH) = 36.00 NUMBER OF PIPES = 2

PIPE-FLOW (CFS) = 82.58

PIPE TRAVEL TIME (MIN.) = 0.07 Tc(MIN.) = 26.48

LONGEST FLOWPATH FROM NODE 3.10 TO NODE 45.00 = 2431.00 FEET.

Qrr

END OF STUDY SUMMARY:

TOTAL AREA (ACRES) 113.73 TC(MIN.) = 26.48
PEAK FLOW RATE (CFS) = 82.58

FLOW VELOCITY(FEET/SEC.) = 13.84

END OF RATIONAL METHOD ANALYSIS

£
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RATIONAL METHOD HYDROLOGY COMPUTER PROGRAM PACKAGE
Reference: SAN DIEGO COUNTY FLOOD CONTROL DISTRICT
2003,1985,1981 HYDROLOGY MANUAL
(¢) Copyright 1982-2005 Advanced Engineering Software (aes)
Ver. 2.0 Release Date: 06/01/2005 License ID 1305

Analysis prepared by:
Snipes-Dye Asgociates
8348 Center Drive, Suite G
La Mesa, CA 91942-2910
Fax (619)460-2033 Phone (619)697-9234

Fhr kR A IR IR X XA X AN kA *kdhk*x* DESCRIPTION OF STUDY #*%dkkkkkhkhhhhhhhhrhkrrhhdhdhn

* SPIRIT OF JOY CHURCH POST-DEVELOPMENT STUDY - 100 YEAR *
* MUP P08-017, ER 08-09-005
* RAMONA, CALIFORNIA *

LAR AR S AR AR AR AR R EELEAAR R EREE LRSS RIS ER AR R R R R R X R Y R PR Y YT XY R

FILE NAME: RA027PO1.DAT
TIME/DATE OF STUDY: 10:28 039/07/2012

e 2003 SAN DIEGO MANUAL CRITERIA

USER SPECIFIED STORM EVENT (YEAR) = 100.00 b

6-HOUR DURATION PRECIPITATION (INCHES) = 3.500

SPECIFIED MINIMUM PIPE SIZE (INCH) = 8.00

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

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

HALF- CROWN TO STREET-CROSSFALL: CURB GUTTER-GEOMETRIES: MANNING
WIDTH CROSSFALL IN- / QUT~/PARK- HEIGHT WIDTH LIP HIKE FACTOR
NO. (FT) (F'T) SIDE / SIDE/ WAY (FT) (FT) (FT) (FT) (n)
1 16.0 10.0 0.020/0.020/0.020 0.50 2.00 0.0200 0.040 0.0150

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 = 10.0 (FT*FT/S)
*PIPE MAY BE SIZED TO HAVE A FLOW CAPACITY LESS THAN
UPSTREAM TRIBUTARY PIPE. *
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SOUTH BASIN
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FLOW PROCESS FROM NODE 4..00 TO NODE 4.00 IS CODE = 7

USER~SPECIFIED VALUES ARE AS FOLLOWS:
TC(MIN) = 21.43 RAIN INTENSITY (INCH/HOUR) = 3.61
TOTAL AREA (ACRES) = 81.06 TOTAL RUNOFF (CFS) = 104.02

****************************************************************************

*

FLOW PROCESS FROM NODE 4.00 TO NODE 3.00 IS CODE = 51

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

ELEVATION DATA: UPSTREZAM (FEET) = 1418.90 DOWNSTREAM(FEET) = 1416.40
CHANNEL LENGTH THRU SUBAREA(FEET) = 98.00 CHANNEL SLOPE = 0.0255
CHANNEL BASE (FEET) = 7.00 "Z" FACTOR = 0.000
MANNING'S FACTOR = 0.015 MAXIMUM DEPTH (FEET) = 1.50
100 YEAR RAINFALL INTENSITY(INCH/HOUR) = 3.594
RESIDENTIAL (1. DU/AC OR LESS) RUNOFF COEFFICIENT = .4100
SOTL CLASSIFICATION IS "Dt
S.C.8. CURVE NUMBER (AMC II) = 82
TRAVEL TIME COMPUTED USING ESTIMATED FLOW(CFS) = 104.03
TRAVEL TIME THRU SUBAREA BASED ON VELOCITY(FEET/SEC.) = 13.88
AVERAGE FLOW DEPTH (FEET) = 1.07 TRAVEL TIME (MIN.) = 0.12
Te(MIN.) = 21.55
SUBAREA AREA (ACRES) = 0.01 SUBAREA RUNOFF(CFS) = 0.01
AREA-AVERAGE RUNOFF COEFFICIENT = 0.356
TOTAL AREA (ACRES) = 81.07 PEAK FLOW RATE (CFS) = 104.02

END OF SUBAREA CHANNEL FLOW HYDRAULICS:
DEPTH(FEET) = 1.07 FLOW VELOCITY (FEET/SEC.) = 13.88
LONGEST FLOWPATH FROM NODE 0..00 TO NODE 3.00 = 98.00 FEET.

***************************************************************************

FLOW PROCESS FROM NODE 3.00 TO NODE 3.00 IS CODE = 1

TOTAL NUMBER OF STREAMS = 4

CONFLUENCE VALUES USED FOR INDEPENDENT STREAM 1 ARE:
TIME OF CONCENTRATION(MIN.) = 21.55

RAINFALL INTENSITY (INCH/HR) = 3.59

TOTAL STREAM AREA (ACRES) = 81.07

PEAK FLOW RATE(CFS) AT CONFLUENCE = 104.02
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FLOW PROCESS FROM NODE 3.10 TO NODE 3.20 IS CODE = 21

NATURAL DESERT LANDSCAPING RUNOFF COEFFICIENT = .3500
SOIL CLASSIFICATION IS "D*
S.C.S. CURVE NUMBER (&AMC II) = 88
INITIAL SUBAREA FLOW-LENGTH (FEET) = 65.00
UPSTREAM ELEVATION (FEET) = 1425.00
DOWNSTREAM ELEVATION (FEET) = 1422.50
ELEVATION DIFFERENCE (FEET) = 2.50
SUBAREA OVERLAND TIME OF FLOW(MIN.) = 6.947
100 YEAR RAINFALL INTENSITY (INCH/HOUR) = 7.459
SUBAREA RUNOFF (CFS) = 0.26
TOTAL AREA (ACRES) = 0.10 TOTAL RUNOFF (CFS) = 0.26

khkkhkhkdhdhdhdhdhkdhhhkddhhhdhhhdhhkhhkhkhhhkdhkhhhkhhkhhhhhhdhhkdhhhhdhhhkdhhhhhkdrdh ok rdhkhkkdhhkhkhkik

FLOW PROCESS FROM NODE 3.20 TO NODE 3.00 IS CODE = 51
>>>>>COMPUTE TRAPEZOIDAL CHANNEL FLOW<<<<«
>>>>3TRAVELTIME THRU SUBAREA (EXISTING ELEMENT) <<<<<

ELEVATION DATA: UPSTREAM(FEET) = 1422.50 DOWNSTREAM (FEET) = 1420.00
CHANNEL LENGTH THRU SUBAREA (FEET) = 200.00 CHANNEL SLOPE = 0.0125
CHANNEL BASE (FEET) = 5.00 "Z" FACTOR = 20.000
MANNING'S FACTOR = 0.040 MAXIMUM DEPTH (FEET) = 2.00

100 YEAR RAINFALL INTENSITY (INCH/HOUR) = 5.518
NATURAL DESERT LANDSCAPING RUNOFF COEFFICIENT = .3500
SOIL CLASSTIFICATION IS "D*"
S5.C:5. CURVE NUMBER (AMC II) = 88
TRAVEL TIME COMPUTED USING ESTIMATED FLOW(CFS) = 0.69
TRAVEL TIME THRU SUBAREA BASED ON VELOCITY (FEET/SEC.) = 0.81
AVERAGE FLOW DEPTH (FEET) = 0.12 TRAVEL TIME(MIN.) = 4.14
Tc{MIN.) = 11.08
SUBAREA AREA (ACRES) = 0.44 SUBAREA RUNOFF (CFS) = 0.85
AREA-AVERAGE RUNOFF COEFFICIENT = 0.350 ‘
TOTAL AREA (ACRES) = 0.54 PEAK FLOW RATE (CFS) = 1.04

END OF SUBAREA CHANNEL FLOW HYDRAULICS:
DEPTH(FEET) = 0.14 FLOW VELOCITY(FEET/SEC.) = 0.94
LONGEST FLOWPATH FROM NODE 3.10 TO NODE 3.00 = 265.00 FEET.

kkhhkhhhhhhkhkhhhhhkhkhkhhhhhhkhkhhkhkdhhhhkhhhhhdhdhkhkdhdhhhhkhhkhkk ek kk ko khkkkhkkkkhkhkhkkhkkkkk kk

FLOW PROCESS FROM NODE 3.00 TO NODE 3.00 IS CODE = 1

TOTAL NUMBER OF STREAMS = 4

CONFLUENCE VALUES USED FOR INDEPENDENT STREAM 2 ARE:
TIME OF CONCENTRATION (MIN.) = 11.08

RAINFALL INTENSITY (INCH/HR) = 5.52

TOTAL STREAM AREA (ACRES) = 0.54

PEAK FLOW RATE(CFS) AT CONFLUENCE = 1.04
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FLOW PROCESS FROM NODE 6.00 TO NODE 7.00 IS CODE = 21

RESIDENTAIL (14.5 DU/AC OR LESS) RUNOFF COEFFICIENT = .6300
SOIL CLASSIFICATION IS "D"
5.C.S. CURVE NUMBER (AMC II) = 89
INITIAL SUBAREA FLOW-LENGTH (FEET) = 42.00
UPSTREAM ELEVATION(FEET) = 1421.75
DOWNSTREAM ELEVATION (FEET) = 1421.25
ELEVATION DIFFERENCE (FEET) = 0.50
SUBAREA OVERLAND TIME OF FLOW(MIN.) = 5.173
100 YEAR RAINFALL INTENSITY (INCH/HOUR) = 9.021
SUBAREA RUNOFF (CFS) = 0.85
TOTAL AREA (ACRES) = 0.15 TOTAL RUNOFF(CFS) = 0.85

Fhkdkdhhhhdhhhkhkhkhdhhkhhhkhhhhhkhhhhkhkhkhhhkkhhkh kA kkhhhkkhhkhkhkhhkhkhkhkhkrkhkhdkhkkhhhkkhkhdhkkhk

FLOW PROCESS FROM NODE 7.00 TO NODE 3.00 IS CODE = 41

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

ELEVATION DATA: UPSTREAM(FEET) = 1418.00 DOWNSTREAM(FEET) = 1416.40
FLOW LENGTH(FEET) = 180.00 MANNING'S N = 0.013

DEPTH OF FLOW IN 8.0 INCH PIPE IS 5.3 INCHES

PIPE~FLOW VELOCITY(FEET/SEC.) = 3.50

GIVEN PIPE DIAMETER (INCH) = 8.00 NUMBER OF PIPES = 1

PIPE-FLOW (CFS) = 0.85

PIPE TRAVEL TIME (MIN.) = 0.86 Tc (MIN.) = 6.03

LONGEST FLOWPATH FROM NODE 6.00 TO NODE 3.00 = 222.00 FEET.

khkhkkhhkhkkkdhhkhhhhdhdhhhhkhkhkhhkhdhhhhhkhkhkhhkhhhkhhhkh kb hkkhhkhkhkkhhhkhkkkhkhkhhhkrkrhhkkhkdkhhkkkk*k

FLOW PROCESS FROM NODE 3.00 TO NODE 3.00 IS CODE = 1

TOTAL NUMBER OF STREAMS = 4

CONFLUENCE VALUES USED FOR INDEPENDENT STREAM 3 ARE:
TIME OF CONCENTRATION(MIN.) = 6.03

RAINFALL INTENSITY (INCH/HR) = 8.17

TOTAL STREAM AREA (ACRES) = 0.15

PEAK FLOW RATE(CFS) AT CONFLUENCE = 0.85
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FLOW PROCESS FROM NODE 9.00 TO NODE 10.00 IS CODE = 21

RESIDENTAIL (4.3 DU/AC OR LESS) RUNOFF COEFFICIENT = .5200
SOIL CLASSIFICATION IS "D"
S.C.S. CURVE NUMBER (AMC II) = 86
INITIAL SUBAREA FLOW-LENGTH(FEET) = 85.00
UPSTREAM ELEVATION (FEET) = 1421.75
DOWNSTREAM ELEVATION (FEET) = 1420.90
ELEVATION DIFFERENCE (FEET) = 0.85
SUBAREA OVERLAND TIME OF FLOW(MIN.) = 8.735
100 YEAR RAINFALL INTENSITY (INCH/HOUR) = 6.435
SUBAREA RUNOFF (CFS) = 1.10
TOTAL AREA(ACRES) = 0.33 TOTAL RUNOFF (CFS) = 1.10

LR R T R R e S 2 AR
FLOW PROCESS FROM NODE 10.00 TO NODE 3.00 IS CODE = 41

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

ELEVATION DATA: UPSTREAM(FEET) = 1417.00 DOWNSTREAM(FEET) = 1416.40
FLOW LENGTH(FEET) = 50.00 MANNING'S N = 0.013

DEPTH OF FLOW IN 8.0 INCH PIPE IS 5.7 INCHES

PIPE-FLOW VELOCITY (FEET/SEC.) = 4.16

GIVEN PIPE DIAMETER (INCH) = 8.00 NUMBER OF PIPES = 1

PIPE-FLOW (CFS) = 1.10

PIPE TRAVEL TIME (MIN.) = 0.20 Tc (MIN.) = 8.94

LONGEST FLOWPATH FROM NODE 9.00 TO NODE 3.00 = 135.00 FEET.

R R R R R R R R R R R R R e g e e N T A e I I
FLOW PROCESS FROM NODE 3.00 TO NODE 3.00 IS CODE = 1

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

TOTAL NUMBER OF STREAMS = 4

CONFLUENCE VALUES USED FOR INDEPENDENT STREAM 4 ARE:
TIME OF CONCENTRATION (MIN.) = 8.94

RAINFALL INTENSITY (INCH/HR) = 6.34

TOTAL STREAM AREA (ACRES) = 0.33

PEAK FLOW RATE (CFS) AT CONFLUENCE = 1.10

*% CONFLUENCE DATA **

STREAM RUNOFF Te INTENSITY AREA
NUMBER (CFS) (MIN.) (INCH/HOUR) (ACRE)
1 104.02 21.55 3.594 81.07
2 1.04 11.08 5.518 0.54
3 0.85 6.03 8.172 0.15
4 1.10 8.94 6.341 0.33

RAINFALL INTENSITY AND TIME OF CONCENTRATION RATIO
CONFLUENCE FORMULA USED FOR 4 STREAMS.

*% PEAK FLOW RATE TABLE **
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STREAM RUNOFF Tc INTENSITY

NUMBER (CFS) (MIN.) (INCH/HOUR)
1 31.28 6.03 8.172
2 45,74 8.94 6.341
3 56.09 11.08 5.518
4 105.70 21.55 3.594

COMPUTED CONFLUENCE ESTIMATES ARE AS FOLLOWS:

PEAK FLOW RATE(CFS) = 105.70 Tc (MIN.) = 21.55
TOTAL AREA(ACRES) = 82.09
LONGEST FLOWPATH FROM NODE 3.10 TO NODE '3.00 = 265.00 FEET.

Fohkdkhkhkkhhhhhhhhhhhhhhhhhhhhhhhhhhkkkhkhkhkkk ok kkd ok ok ok kk &k hk k& gk & k& &k k& & % % & & & &k & &
FLOW PROCESS FROM NODE 3.00 TO NODE 11.00 IS CODE = 51

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

ELEVATION DATA: UPSTREAM (FEET) = 1416.40 DOWNSTREZM (FEET) = 1410.70
CHANNEL LENGTH THRU SUBAREA(FEET) = 604.00 CHANNEL SLOPE = 0.0094
CHANNEL BASE (FEET) = 6.00 "Z" FACTOR = 2.000
MANNING'S FACTOR = 0.040 MAXIMUM DEPTH (FEET) = 5.00
100 YEAR RAINFALL INTENSITY (INCH/HOUR) = 3.378
RESIDENTAIL (14:.5 DU/AC OR LESS) RUNOFF COEFFICIENT = .6300
SOIL CLASSIFICATION IS "D"
S.C.S. CURVE NUMBER (AMC II) = 89
TRAVEL TIME COMPUTED USING ESTIMATED FLOW(CFS) = 108.17
TRAVEL TIME THRU SUBAREA BASED ON VELOCITY (FEET/SEC.) = 4.64
AVERAGE FLOW DEPTH(FEET) = 2.23 TRAVEL TIME (MIN.) = 2.17
Tc(MIN.) = 23.72
SUBAREA AREA(ACRES) = 2.32 SUBAREA RUNOCFF (CFS) = 4.94
AREA-AVERAGE RUNOFF COEFFICIENT = 0.364
TOTAL AREA(ACRES) = 84.41 PEAK FLOW RATE(CFS) = 105.70

END OF SUBAREA CHANNEL FLOW HYDRAULICS:
DEPTH(FEET) = 2.20 FLOW VELOCITY (FEET/SEC.) = 4.61
LONGEST FLOWPATH FROM NODE 3.10 TO NODE 11.00 = 869.00 FEET.

SOUTH BASIN Qcc

SUMMARY :

TOTAL AREA (ACRES) = 84.41 TC(MIN.) = 23.72
PEAK FLOW RATE (CFS) = 105.70

PEAK FLOW VELOCITY (FEET/SEC.) = 4.61
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> FLOW PROCESS FROM NODE 11.00 TO NODE 44.00 IS CODE = 91

>>>3>>COMPUTE "V" GUTTER FLOW TRAVEL TIME THRU SUBAREA<<<<«

UPSTREAM NODE ELEVATION (FEET) = 1410.70
DOWNSTREAM NODE ELEVATION (FEET) = 1406.10
CHANNEL LENGTH THRU SUBAREA (FEET) = 265.00

"V" GUTTER WIDTH (FEET) = 2.00 GUTTER HIKE(FEET) = 0.500
PAVEMENT LIP(FEET) = 0.100 MANNING'S N = .0300
PAVEMENT CROSSFALL (DECIMAL NOTATION) = 0.20000
MAXIMUM DEPTH(FEET) = 5.00

100 YEAR RAINFALL INTENSITY (INCH/HOUR) = 3.316
PASTURE OR RANGE LAND FAIR COVER RUNOFF COEFFICIENT
SOIL CLASSIFICATION IS "D"

S.C.S. CURVE NUMBER (AMC II) = 84
TRAVEL TIME COMPUTED USING ESTIMATED FLOW(CFS) = 106.44
TRAVEL TIME THRU SUBAREA BASED ON VELOCITY (FEET/SEC.) = 6.35
AVERAGE FLOW DEPTH(FEET) = 2.20 FLOOD WIDTH(FEET) = 18.03

"V* GUTTER FLOW TRAVEL TIME (MIN.) = 0.70 Tc(MIN.) = 24.41

SUBAREA AREA (ACRES) = 1.27 SUBAREA RUNOFF(CFS) = 1.47
AREA-AVERAGE RUNOFF COEFFICIENT = 0.364

TOTAL AREA (ACRES) = 85.68 PEAK FLOW RATE (CFS) = 105.70

.3500

END OF SUBAREA "V" GUTTER HYDRAULICS:

DEPTH(FEET) = 2.20 FLOOD WIDTH(FEET) = 17.99

FLOW VELOCITY(FEET/SEC.) = 6.34 DEPTH*VELOCITY (FT*FT/SEC) = 13.93
LONGEST FLOWPATH FROM NODE 3.10 TO NODE 44.00 = 1134.00 FEET.

<Mw/ R R R R R X L L L L L L rorurusnn
FLOW PROCESS FROM NODE 44.00 TO NODE 44.00 IS CODE = 10
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FLOW PROCESS FROM NODE 1.00 TO NODE 1.00 IS CODE = 7

USER-SPECIFIED VALUES ARE AS FOLLOWS:
TC(MIN) = 24.47 RAIN INTENSITY (INCH/HOUR) = 3.31
TOTAL AREA (ACRES) = 15.83 TOTAL RUNOFF (CFS) = 26.92

kkkkkdhkhkkkkkdhkhhkhhddkhhhhhhhkhdhhkhhkhkhdkhkhdhhdkddhhhkhhhhkhkhkdhhdohrhhddhhhddhhhhkhkddhdhk

FLOW PROCESS FROM NODE 1.00 TO NODE 2.00 IS CODE = 41

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

ELEVATION DATA: UPSTREAM(FEET) = 1419.20 DOWNSTREAM(FEET) = 1418.60
FLOW LENGTH(FEET) = 60.00 MANNING'S N = 0.015

ASSUME FULL-FLOWING PIPELINE

PIPE-FLOW VELOCITY (FEET/SEC,) = 15.23

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

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

PIPE-FLOW (CFS) = 26.92

PIPE TRAVEL TIME(MIN.) = 0.07 Tc(MIN.) = 24 .54

LONGEST FLOWPATH FROM NODE 3.10 TO NODE 2.00 = 1194.00 FEET.

khkdkkkdkhkhhkhkkdkkhdkhkrhhhhhkhkhhhkhkdhhhkhhkhhhkhhhkhhhkkhkhkhkhhhkhkhhdkhdhhkhkhhhdhhhhhhdhhhhkkd

FLOW PROCESS FROM NODE 2.00 TO NODE 2.00 IS CODE = 1

TOTAL NUMBER OF STREAMS = 2

CONFLUENCE VALUES USED FOR INDEPENDENT STREAM 1 ARE:
TIME OF CONCENTRATION(MIN.) = 24.54

RAINFALL INTENSITY (INCH/HR) = 3.31

TOTAL. STREAM AREA(ACRES) = 19.83

PEAK FLOW RATE (CFS) AT CONFLUENCE = 26.92

kkdkhkhhhkhkkhhkhkhkhkdhkhkhkhkdhdhdkkkkkkkhhkhhhhhhkhhhhhhkhhkhhhkhhhkdhhdhhhhhhhddhhhkhhkhkhhkdhhkhx

FLOW PROCESS FROM NODE 2.10 TO NODE 2.20 IS CODE = 21

RESIDENTIAL (1. DU/AC OR LESS) RUNOFF COEFFICIENT = .4100
SOIL CLASSIFICATION IS "D"
S$.C.S. CURVE NUMBER (AMC IT) = 82
INITIAL SUBAREA FLOW-LENGTH (FEET) = 45.00
UPSTREAM ELEVATION{(FEET) = 1421.75
DOWNSTREAM ELEVATION (FEET) = 1420.90
ELEVATION DIFFERENCE (FEET) = 0.85
SUBAREA OVERLAND TIME OF FLOW(MIN.) = 6.740
100 YEAR RAINFALL INTENSITY (INCH/HOUR) = 7.606
SUBAREA RUNOFF (CFS) = 0.25
TOTAL AREA(ACRES) = 0.08 TOTAL RUNOFF (CFS) = 0.25
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FLOW PROCESS FROM NODE 2.20 TO NODE 2.00 IS CODE = 51

>>>>>COMPUTE TRAPEZOIDAL CHANNEL FLOW<<<<<
>>>>3TRAVELTIME THRU SUBAREA (EXISTING ELEMENT) <<<<<

ELEVATION DATA: UPSTREAM(FEET) = 1420.90 DOWNSTREAM (FEET) = 1418.60
CHANNEL LENGTH THRU SUBAREA (FEET) = 240.00 CHANNEL SLOPE = 0.0096
CHANNEL BASE (FEET) = 5.00 "Z" FACTOR = 40.000
MANNING'S FACTOR = 0.040 MAXTMUM DEPTH (FEET) = 2.00

100 YEAR RATINFALL INTENSITY (INCH/HOUR) = 5.514
RESIDENTIAL (1. DU/AC OR LESS) RUNOFF COEFFICIENT = .4100
SOIL CLASSTIFICATION IS "D"
S.C.S. CURVE NUMBER (AMC II) = 82
TRAVEL TIME COMPUTED USING ESTIMATED FLOW(CFS) = 2.56
TRAVEL: TIME THRU SUBAREA BASED ON VELQOCITY (FEET/SEC.) = 0.92
AVERAGE FLOW DEPTH (FEET) = 0.21 TRAVEL TIME (MIN.) = 4.36
Tc(MIN.) = 11.10
SUBAREA AREA (ACRES) = 2.00 SUBAREA RUNOFF (CFS) = 4.52
AREA~AVERAGE RUNOFF COEFFICIENT = 0.410
TOTAL AREA (ACRES) = 2.08 PEAK FLOW RATE (CFS) = 4.70

END OF SUBAREA CHANNEL FLOW HYDRAULICS:
DEPTH (FEET) = 0.27 FLOW VELOCITY (FEET/SEC.) = 1.09
LONGEST FLOWPATH FROM NODE 2.10 TO NODE 2.00 = 285.00 FEET.

Kok ok ke dkok dokok ok ok ok kk ok ok ks ke k ok ek ek kR ok kR R kR Rk kR ok ok ok ok ok ke Sk k ok k kK K ke ok ok ok ok ok ok ok ke
FLOW PROCESS FROM NODE 2.00 TO NODE 2.00 IS CODE = 1

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

TOTAL NUMBER OF STREAMS = 2
CONFLUENCE VALUES USED FOR INDEPENDENT STREAM 2 ARE:
TIME OF CONCENTRATION (MIN.) = 11.10
RAINFALL INTENSITY (INCH/HR) = 5.51
TOTAL- STREAM AREA (ACRES) = 2.08
PEAK FLOW RATE (CFS) AT CONFLUENCE = 4.70
*% CONFLUENCE DATA **
STREAM RUNOFF Tc INTENSITY AREA
NUMBER (CFS) (MIN.) (INCH/HOUR) (ACRE)
1 26.92 24 .54 3.305 19.83
2 4.70 11.10 5.514 2.08

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

*% PEAK FLOW RATE TABLE **

STREAM RUNOFF Tc INTENSITY
NUMBER (CFS) (MIN.) (INCH/HOUR)
1 16.88 11.10 5.514
2 29.74 24.54 3.305

COMPUTED CONFLUENCE ESTIMATES ARE AS FOLLOWS:

PEAK FLOW RATE (CFS) = 29.74 Tc (MIN.) = 24 .54
TOTAL AREA (ACRES) = 21.91
LONGEST FLOWPATH FROM NODE 3.10 TO NODE 2.00 = 1194.00 FEET.
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FLOW PROCESS FROM NODE 2.00 TO NODE 23.00 IS CODE = 31

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

ELEVATION DATA: UPSTREAM(FEET) = 1416.00 DOWNSTREAM(FEET) = 1415.15
FLOW LENGTH(FEET) = 160.00 MANNING'S N = 0.013
DEPTH OF FLOW IN 33.0 INCH PIPE IS 22.2 INCHES

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

ESTIMATED PIPE DIAMETER(INCH) = 33.00 NUMBER OF PIPES = 1
PIPE-FLOW (CFS) = 29.74

PIPE TRAVEL TIME(MIN.) = 0.38 Tc (MIN.) = 24.92

LONGEST FLOWPATH FROM NODE 3.10 TO NODE 23.00 = 1354.00 FEET.

R R R R R R R e 2 L R R )
FLOW PROCESS FROM NODE 23.00 TO NODE 23.00 IS CODE = 1

TOTAL NUMBER OF STREAMS = 2

CONFLUENCE VALUES USED FOR INDEPENDENT STREAM 1 ARE:
TIME OF CONCENTRATION(MIN.) = 24.92

RAINFALL INTENSITY (INCH/HR) = 3.27

TOTAL STREAM AREA(ACRES) = 21.91

PEAK FLOW RATE (CFS) AT CONFLUENCE = 29.74

R e e R R R R R R R e
FLOW PROCESS FROM NODE 21.00 TO NODE 22.00 IS CODE = 21

RESIDENTATL (14.5 DU/AC OR LESS) RUNOFF COEFFICIENT = .6300
SOIL CLASSIFICATION IS "D"
S.C.S. CURVE NUMBER (AMC II) = 89
INITIAL SUBAREA FLOW-LENGTH(FEET) = 51.00
UPSTREAM ELEVATION(FEET) = 1420.80
DOWNSTREAM ELEVATION(FEET) = 1420.20
ELEVATION DIFFERENCE (FEET) = 0.60
SUBAREA OVERLAND TIME OF FLOW(MIN.) = 5.723
100 YEAR RAINFALL INTENSITY (INCH/HOUR) = 8.452
SUBAREA RUNOFF (CFS) = 0.27
TOTAL AREA (ACRES) = 0.05 TOTAL RUNOFF (CFS) = 0.27

R L T R R R e X L R R R A R EL Y,
FLOW PROCESS FROM NODE 22.00 TO NODE 23.00 IS CODE = 091

>>>>»COMPUTE "V" GUTTER FLOW TRAVEL TIME THRU SUBAREA<<<<<

UPSTREAM NODE ELEVATION (FEET) = 1420.20

DOWNSTREAM NODE ELEVATION (FEET) = 1418.90

CHANNEL LENGTH THRU SUBAREA(FEET) = 91.00

"V" GUTTER WIDTH (FEET) = 5.00 GUTTER HIKE(FEET) = 0.050
PAVEMENT LIP(FEET) = 0.010 MANNING'S N = .0200

PAVEMENT CROSSFALL(DECIMAL NOTATION) = 0.02000

MAXIMUM DEPTH (FEET) = 1.00
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100 YEAR RAINFALL INTENSITY (INCH/HOUR) = 7.710

RESIDENTAIL (14.5 DU/AC OR LESS) RUNOFF COEFFICIENT = .6300

SOIL CLASSIFICATION IS "D*

S.C.S. CURVE NUMBER (AMC II) = 89

TRAVEL TIME COMPUTED USING ESTIMATED FLOW(CFS) = 1.63

TRAVEL TIME THRU SUBAREA BASED ON VELOCITY (FEET/SEC.) = 1.73

AVERAGE FLOW DEPTH(FEET) = 0.14 FLOOD WIDTH(FEET) = 13.35

"V" GUTTER FLOW TRAVEL TIME (MIN.) = 0.88 Tc (MIN.) = 6.60

SUBAREA. AREA (ACRES) = 0.56 SUBAREA RUNOFF(CFS) = 2.72
AREA-AVERAGE RUNOFF COEFFICIENT = 0.630

TOTAL AREA (ACRES) = 0.61 PEAK FLOW RATE(CFS) = 2.96
END OF SUBAREA "V" GUTTER HYDRAULICS:

DEPTH (FEET) = 0.18 FLOOD WIDTH(FEET) = 17.03

FLOW VELOCITY (FEET/SEC.) = 1.98 DEPTH*VELOCITY (FT*FT/SEC) = 0.36
LONGEST FLOWPATH FROM NODE 21.00 TO NODE 23.00 = 142.00 FEET.
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FLOW PROCESS FROM NODE 23.00 TO NODE 23.00 IS CODE = 1

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

TOTAL NUMBER OF STREAMS = 2

CONFLUENCE VALUES USED FOR INDEPENDENT STREAM 2 ARE:
TIME OF CONCENTRATION (MIN.) = 6.60

RAINFALL INTENSITY (INCH/HR) = 7.71

TOTAL STREAM AREA (ACRES) = 0.61

PEAK FLOW RATE (CFS) AT CONFLUENCE = 2.96

*%* CONFLUENCE DATA **

STREAM RUNOFF Tc INTENSITY AREA
NUMBER (CFS) (MIN.) (INCH/HOUR) (ACRE)
1 29.74 24.92 3.273 21.91
2 2.96 6.60 7.710 0.61

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

** PEAK FLOW RATE TABLE **

STREAM RUNOFF Tc INTENSITY
NUMBER (CFS) (MIN.) (INCH/HOUR)
1 15.59 6.60 7.710
2 31.00 24.92 3.273

COMPUTED CONFLUENCE ESTIMATES ARE AS FOLLOWS:

PEAK FLOW RATE (CFS) = 31.00 Tc (MIN.) = 24.92
TOTAL AREA (ACRES) = 22.52
LONGEST FLOWPATH FROM NODE 3.10 TO NODE 23.00 = 1354.00 FEET.
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FLOW PROCESS FROM NODE 23.00 TO NODE 24.00 IS CODE = 31

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

ELEVATION DATA: UPSTREAM(FEET) = 1415.15 DOWNSTREAM(FEET) = 1414.25
FLOW LENGTH (FEET) = 185.00 MANNING'S N = 0.013
DEPTH OF FLOW IN 33.0 INCH PIPE IS 23.6 INCHES

PIPE-FLOW VELOCITY (FEET/SEC.) = 6.81

ESTIMATED PIPE DIAMETER (INCH) = 33.00 NUMBER OF PIPES = 1
PIPE-FLOW(CFS) = 31.00

PIPE TRAVEL TIME(MIN.) = 0.45 Tc(MIN.) = 25.37

LONGEST FLOWPATH FROM NODE 3.10 TO NODE 24.00 = 1539.00 FEET.
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FLOW PROCESS FROM NODE 24.00 TO NODE 24.00 IS CODE = 1

TOTAL NUMBER OF STREAMS = 2

CONFLUENCE VALUES USED FOR INDEPENDENT STREAM 1 ARE:
TIME OF CONCENTRATION(MIN.) = 25.37

RAINFALL INTENSITY(INCH/HR) = 3.23

TOTAL STREAM AREA (ACRES) = 22.52

PEAK FLOW RATE (CFS) AT CONFLUENCE = 31.00
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FLOW PROCESS FROM NODE 25.00 TO NODE 26.00 IS CODE = 21

RESIDENTATIL (14.5 DU/AC OR LESS) RUNOFF COEFFICIENT = .6300
SOTL CLASSIFICATION IS "D"
S.C.S. CURVE NUMBER (AMC II) = 89
INITIAL SUBAREA FLOW-LENGTH (FEET) = 74.00
UPSTREAM ELEVATION (FEET) = 1421.34
DOWNSTREAM ELEVATION (FEET) = 1420.97
ELEVATION DIFFERENCE (FEET) = 0.37
SUBAREA OVERLAND TIME OF FLOW (MIN.) = 7.537
100 YEAR RAINFALL INTENSITY (INCH/HOUR) = 7.077
SUBAREA RUNOFF (CFS) = 0.80
TOTAL AREA (ACRES) = 0.18 TOTAL RUNOFF (CFS) = 0.80

khkkkhkhkhhhdhkhdhhhhhhkhkkdkrkrkrxkhkdhdddhdhhhhdhkhdrbdrdhhhddrbhhhohordrddhhxhhdrhhhkhdhhk ohk

FLOW PROCESS FROM NODE 26.00 TO NODE 24.00 IS CODE = 91

>>3>>COMPUTE "V" GUTTER FLOW TRAVEL TIME THRU SUBAREA<<<<<

UPSTREAM NODE ELEVATION (FEET) = 1420.97

DOWNSTREAM NODE ELEVATION (FEET) = 14198.75
CHANNEL LENGTH THRU SUBAREA (FEET) = 96.00
"V GUTTER WIDTH(FEET) = 5.00 GUTTER HIKE(FEET) = 0.050
PAVEMENT LIP(FEET) = 0.010 MANNING'S N = .0400
PAVEMENT CROSSFALL (DECIMAL NOTATION) = 0.01000
MAXIMUM DEPTH(FEET) = 1.00
100 YEAR RAINFALL INTENSITY (INCH/HOUR) = 6.075
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RESIDENTIAL (2. DU/AC OR LESS) RUNOFF COEFFICIENT = .4600
SOIL: CLASSIFICATION IS "D*®

S.C.S. CURVE NUMBER (AMC IT) = 84

TRAVEL TIME COMPUTED USING ESTIMATED FLOW(CFS) = 1.41

TRAVEL TIME THRU SUBAREA BASED ON VELOCITY (FEET/SEC.) = 0.80

AVERAGE FLOW DEPTH (FEET) = 0.16 FLLOOD WIDTH(FEET) = 25.75

"V* GUTTER FLOW TRAVEL TIME(MIN.) = 2.01 Tc (MIN.) = 9.55

SUBAREA AREA (ACRES) = 0.43 SUBAREA RUNOFF (CFS) = 1.20
AREA~AVERAGE RUNOFF COEFFICIENT = 0.510

TOTAL AREA (ACRES) = 0.61 PEAK FLOW RATE(CFS) = 1.89
END OF SUBAREA "V'" GUTTER HYDRAULICS:

DEPTH(FEET) = 0.18 FLOOD WIDTH(FEET) = 29.05

FLOW VELOCITY (FEET/SEC.) = 0.85 DEPTH*VELOCITY (FT*FT/SEC) = 0.15
LONGEST FLOWPATH FROM NODE 25.00 TO NODE 24.00 = 170.00 FEET.
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FLOW PROCESS FROM NODE 24 .00 TO NODE 24.00 IS CODE = 1
>>>>>DESTGNATE INDEPENDENT STREAM FOR CONFLUENCE<<<<<
>>>>>AND COMPUTE VARIOUS CONFLUENCED STREAM VALUES<<<<<

TOTAIL: NUMBER OF STREAMS = 2

CONFLUENCE VALUES USED FOR INDEPENDENT STREAM 2 ARE:
TIME OF CONCENTRATION(MIN.) = 9.55

RATINFALL INTENSITY(INCH/HR) = 6.08

TOTAL STREAM AREA(ACRES) = 0.61

PEAK FLOW RATE (CFS) AT CONFLUENCE = 1.89

**% CONFLUENCE DATA **

STREAM RUNOFF Tc INTENSITY AREA
NUMBER (CFS) (MIN.) (INCH/HOUR) (ACRE)
1 31.00 25,37 3.235 22.52
2 1.89 9.55 6.075 0.61

RATNFALL INTENSITY AND TIME OF CONCENTRATION RATIO
CONFLUENCE FORMULZ USED FOR 2 STREAMS.

** PEAK FLOW RATE TABLE **

STREAM RUNOFF Tc INTENSITY
NUMBER (CFS) (MIN.) (INCH/HOUR)
1 18.40 9.55 6.075
2 32.00 25.37 3.235

COMPUTED CONFLUENCE ESTIMATES ARE AS FOLLOWS:

PEAK FLOW RATE (CFS) = 32.00 Tc (MIN.) = 25.37
TOTAL AREA (ACRES) = 23.13
LONGEST FLOWPATH FROM NODE 3.10 TO NODE 24.00 = 1539.00 FEET.
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FLOW PROCESS FROM NODE 24 .00 TO NODE 27.00 IS CODE = 31
>>»>>>COMPUTE PIPE-FLOW TRAVEL TIME THRU SUBAREA<<<<<
>>>>>USING COMPUTER-ESTIMATED PIPESTIZE (NON-PRESSURE FLOW) <<<<<

ELEVATION DATA: UPSTREAM(FEET) = 1414.25 DOWNSTREAM(FEET) = 1413.65
FLOW LENGTH(FEET) = 120.00 MANNING'S N = 0.013
DEPTH OF FLOW IN 33.0 INCH PIPE IS 24.0 INCHES

PIPE-FLOW VELOCITY (FEET/SEC.) = 6.92

ESTIMATED PIPE DIAMETER(INCH) = 33.00 NUMBER OF PIPES = 1
PIPE-=FLOW (CFS) = 32.00

PIPE TRAVEL TIME (MIN.) = 0.29 Tc(MIN.) = 25.66

LONGEST FLOWPATH FROM NODE 3.10 TO NODE 27.00 = 1659.00 FEET.
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FLOW PROCESS FROM NODE 27.00 TO NODE 27.00 IS CODE = 1

TOTAL NUMBER OF STREAMS = 3

CONFLUENCE VALUES USED FOR INDEPENDENT STREAM 1 ARE:
TIME OF CONCENTRATION(MIN.) = 25.66

RAINFALL INTENSITY (INCH/HR) = 3.21

TOTAL STREAM AREA (ACRES) = 23.13

PEAK FLOW RATE(CFS) AT CONFLUENCE = 32.00
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FLOW PROCESS FROM NODE 28.00 TO NODE 29.00 IS CODE = 21

RESIDENTAIL (14.5 DU/AC OR LESS) RUNOFF COEFFICIENT = .6300
SOIL: CLASSTIFICATION IS "D"
S.C.S. CURVE NUMBER (AMC II) = 89
INITIAL SUBAREA FLOW-LENGTH (FEET) = 74.00
UPSTREAM ELEVATION(FEET) = 1421.34
DOWNSTREAM ELEVATION(FEET) = 1420.97
ELEVATION DIFFERENCE (FEET) = 0.37
SUBAREA OVERLAND TIME OF FLOW(MIN.) = 7.537
100 YEAR RAINFALL INTENSITY (INCH/HOUR) = 7.077
SUBAREA RUNOFF(CFS) = 0.85
TOTAL AREA(ACRES) = 0.19 TOTAL RUNOFF (CFS) = 0.85
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FLOW PROCESS FROM NODE 29.00 TO NODE 30.00 IS CODE

>>>>>COMPUTE "V" GUTTER FLOW TRAVEL TIME THRU SUBAREA<<<<<

il
0
=

UPSTREAM NODE ELEVATION (FEET) = 1420.97
DOWNSTREAM NODE ELEVATION (FEET) = 1419.75
CHANNEL LENGTH THRU SUBAREA (FEET) = 96.00
"Y' GUTTER WIDTH(FEET) = 5.00 GUTTER HIKE(FEET) = 0.050
PAVEMENT LIP(FEET) = 0.010 MANNING'S N = .0400
PAVEMENT CROSSFALL (DECIMAL NOTATION) = 0.01000
MAXTIMUM DEPTH(FEET) = 1.00
100 YEAR RAINFALL INTENSITY (INCH/HOUR) = 6.100
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RESIDENTIAL (2. DU/AC OR LESS) RUNOFF COEFFICIENT = .4600

) SOIL CLASSIFICATION IS "DY

i S.C.S. CURVE NUMBER (AMC II) = 84
TRAVEL TIME COMPUTED USING ESTIMATED FLOW(CFS) = 1.61
TRAVEL TIME THRU SUBAREA BASED ON VELOCITY(FEET/SEC.) = 0.82
AVERAGE FLOW DEPTH(FEET) = 0.17 FLOOD WIDTH(FEET) = 27.21
"VY GUTTER FLOW TRAVEL TIME(MIN.) = 1.95 Tc(MIN.) = 9.49
SUBAREA ARER (ACRES) = 0.54 SUBAREA RUNOFF (CFS) = 1.52
AREA-AVERAGE RUNOFF COEFFICIENT = 0.504
TOTAL AREA (ACRES) = 0.73 PEAK FLOW RATE (CFS) = 2.25
END OF SUBAREA "V" GUTTER HYDRAULICS:
DEPTH(FEET) = 0.19 FLOOD WIDTH(FEET) = 31.25
FLOW VELOCITY (FEET/SEC.) = 0.88 DEPTH*VELOCITY (FT*FT/SEC) = 0.17
LONGEST FLOWPATH FROM NODE 28.00 TO NODE 30.00 = 170.00 FEET.
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FLOW PROCESS FROM NODE 30.00 TO NODE 27.00 IS CODE = 41

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

ELEVATION DATA: UPSTREAM(FEET) = 1415.75 DOWNSTREAM(FEET) = 1413.65
FLOW LENGTH(FEET) = 120.00 MANNING'S N = 0.013

ASSUME FULL-FLOWING PIPELINE

PIPE~FLOW VELOCITY (FEET/SEC.) = 4.92

(PIPE FLOW VELOCITY CORRESPONDING TO NORMAL-DEPTH FLOW
AT DEPTH = 0.94 * DIAMETER)

(x ) GIVEN PIPE DIAMETER (INCH) = 8.00 NUMBER OF PIPES = 1
e PIPE-FLOW (CFS) = 2.25
PIPE TRAVEL TIME (MIN.) = 0.41 Tc (MIN.) = 9.90
LONGEST FLOWPATH FROM NODE 28.00 TO NODE 27.00 = 290.00 FEET.

L R R R R R R R R R T S E T Ll Ll I T rarary
FLOW PROCESS FROM NODE 27.00 TO NODE 27.00 IS CODE = 1

TOTAL NUMBER OF STREAMS = 3

CONFLUENCE VALUES USED FOR INDEPENDENT STREAM 2 ARE:
TIME OF CONCENTRATION (MIN.) = 9.90

RATINFALL INTENSITY(INCH/HR) = 5.94

TOTAL STREAM AREA (ACRES) = 0.73

PEAK FLOW RATE (CFS) AT CONFLUENCE = 2.25

R R R R R R R R R R R R,
FLOW PROCESS FROM NODE 31.00 TO NODE 32.00 IS CODE = 21

RESIDENTAIL (14.5 DU/AC OR LESS) RUNOFF COEFFICIENT = .6300
SOIL CLASSIFICATION IS "D"
S.C.S. CURVE NUMBER (AMC II) = 89
INITIAL SUBAREA FLOW-LENGTH (FEET) = 50.00
,,,,,, UPSTREAM ELEVATION (FEET) = 1420.60
, 3 DOWNSTREAM ELEVATION (FEET) = 1420.10
&»/] ELEVATION DIFFERENCE (FEET) = 0.50
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SUBAREA OVERLAND TIME OF FLOW (MIN.) = 5.982

100 YEAR RAINFALL INTENSITY (INCH/HOUR) = 8.214
SUBAREA RUNOFF (CFS) = 0.26
TOTAL AREA (ACRES) = 0.05 TOTAL RUNOFF (CFS) = 0.26

R R R R R L g Y s s A
FLOW PROCESS FROM NODE 32.00 TO NODE 27.00 IS CODE = 62

>>>>>COMPUTE STREET FLOW TRAVEL TIME THRU SUBAREAc<<<<<
>>>>> (STREET TABLE SECTION # 1 USED) <c<<<<

UPSTREAM ELEVATION (FEET) = 1420.10 DOWNSTREAM ELEVATION(FEET) = 1418.90
STREET LENGTH (FEET) = 146.00 CURB HEIGHT (INCHES) = 6.0
STREET HALFWIDTH(FEET) = 16.00

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

SPECIFIED NUMBER OF HALFSTREETS CARRYING RUNOFF = 1

STREET PARKWAY CROSSFALL (DECIMAL) = 0.020

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

**TRAVEL TIME COMPUTED USING ESTIMATED FLOW(CFS) = 1.33
STREETFLOW MODEL RESULTS USING ESTIMATED FLOW:
STREET FLOW DEPTH(FEET) = 0.19
HALFSTREET FLOOD WIDTH (FEET) = 8.46
AVERAGE FLOW VELOCITY (FEET/SEC.) = 1.76
PRODUCT OF DEPTH&VELOCITY (FT*FT/SEC.) = 0.33
STREET FLOW TRAVEL TIME (MIN.) = 1.39 Tc (MIN.)
100 YEAR RAINFALL INTENSITY (INCH/HOUR) = 7.181
RESIDENTIAL (2. DU/AC OR LESS) RUNOFF COEFFICIENT
SOIL: CLASSIFICATION IS "D"
S.C.S. CURVE NUMBER (AMC II) = 84
AREA-AVERAGE RUNOFF COEFFICIENT = 0.472
SUBAREA AREA (ACRES) = 0.64 SUBAREA RUNOFF (CFS) = 2.11
TOTAL AREA(ACRES) = 0.69 PEAK FLOW RATE (CFS) = 2.34

I
~J

.37

.4600

"

END OF SUBAREA STREET FLOW HYDRAULICS:

DEPTH(FEET) = 0.23 HALFSTREET FLOOD WIDTH(FEET) = 10.57

FLOW VELOCITY (FEET/SEC.) = 2.02 DEPTH*VELOCITY (FT*FT/SEC.) = 0.47
LONGEST FLOWPATH FROM NODE 31.00 TO NODE 27.00 = 196.00 FEET.

R R R R Y S e i I
FLOW PROCESS FROM NODE 27.00 TO NODE 27.00 IS CODE

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

[t}
=

TOTAL NUMBER OF STREAMS = 3

CONFLUENCE VALUES USED FOR INDEPENDENT STREAM 3 ARE:
TIME OF CONCENTRATION(MIN.) = 7.37

RAINFALL INTENSITY (INCH/HR) = 7.18

TOTAL STREAM AREA(ACRES) = 0.69

PEAK FLOW RATE(CFS) AT CONFLUENCE = 2.34
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** CONFLUENCE DATA **

STREAM RUNOFF Tc INTENSITY AREA
NUMBER (CFS) (MIN.) (INCH/HOUR) (ACRE)
1 32.00 25.66 3.211 23.13
2 2.25 9.90 5.937 0.73
3 2.34 7.37 7.181 0.69

RATINFALL INTENSITY AND TIME OF CONCENTRATION RATIO

CONFLUENCE FORMULA USED FOR 3 STREAMS.
** PEAK FLOW RATE TABLE **

STREAM RUNOFF Tc INTENSITY
NUMBER (CFS) (MIN.) (INCH/HOUR)
1 18.32 7.37 7.181
2 21.49 9.90 5.937
3 34.26 25.66 3.211

COMPUTED. - CONFLUENCE ESTIMATES ARE AS FOLLOWS:

PEAK FLOW RATE(CFS) = 34.26 Tc (MIN.) = 25.66
TOTAL AREA (ACRES) = 24 .55
LONGEST FLOWPATH FROM NODE 3.10 TO NODE 27.00 = 1659.00 FEET.

Kk kkkhhk ko kh ok kh ok hk h ok h hhkh ok kk kAR kKR hk h ko ke hhhhhkhh hhkkhhkkkkkk ko kkk ok kb h ke dkdw
FLOW PROCESS FROM NODE 27.00 TO NODE 33.00 IS CODE = 31

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

ELEVATION DATA: UPSTREAM(FEET) = 1413.65 DOWNSTREAM(FEET) = 1413.00
FLOW LENGTH (FEET) = 130.00 MANNING'S N = 0.013

DEPTH OF FLOW IN 33.0 INCH PIPE IS 25.4 INCHES

PIPE-FLOW VELOCITY (FEET/SEC.) = 6.98

ESTIMATED PIPE DIAMETER(INCH) = 33.00 NUMBER OF PIPES = 1
PIPE-FLOW(CFS) = 34.26

PIPE TRAVEL TIME (MIN.) = 0.31 Tc (MIN.) = 25.97

LONGEST FLOWPATH FROM NODE 3.10 TO NODE 33.00 = 1789.00 FEET.

A Kok K Kk ke ok ok kK R Kk Kk Sk kR Rk R ok ok ok ko ok ok ok ek Rk k kR ok k k ok ko ko ke ok ok ke kR
FLOW PROCESS FROM NODE 33.00 TO NODE 33.00 IS CODE = 1

TOTAL NUMBER OF STREAMS = 2

CONFLUENCE VALUES USED FOR INDEPENDENT STREAM 1 ARE:
TIME OF CONCENTRATION (MIN.) = 25.97

RAINFALL INTENSITY (INCH/HR) = 3.19

TOTAL STREAM AREA (ACRES) = 24 .55

PEAK FLOW RATE (CFS) AT CONFLUENCE = 34.26
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FLOW PROCESS FROM NODE 34.00 TO NODE 35.00 IS CODE = 21

RESIDENTAIL (14.5 DU/AC OR LESS) RUNOFF COEFFICIENT = .6300
SOIL CLASSIFICATION IS "D"
S.C.S. CURVE NUMBER (AMC II) = 89
INITIAL SUBAREA FLOW-LENGTH (FEET) = 74 .00
UPSTREAM ELEVATION (FEET) = 1420.50
DOWNSTREAM ELEVATION (FEET) = 1419.75
ELEVATION DIFFERENCE (FEET) = 0.75
SUBAREA OVERLAND TIME OF FLOW (MIN.) = 6.801
100 YEAR RATINFALL INTENSITY (INCH/HOUR) = 7.562
SUBAREA RUNOFF (CFS) = 0.19
TOTAL AREA (ACRES) = 0.04 TOTAL RUNOFF (CFS) = 0.19

LEEEEEEEEREEEEEEEEEEEEEE LTSRS TR XS E R S R R Y R R R R R R I

FLOW PROCESS FROM NODE 35.00 TO NODE 33.00 IS CODE = 91

>>5>>COMPUTE *"V" GUTTER FLOW TRAVEL TIME THRU SUBAREA<<<<<

UPSTREAM NODE ELEVATION (FEET) = 1415.75
DOWNSTREAM NODE ELEVATION{(FEET) = 1417.40
CHANNEL' LENGTH THRU SUBAREA (FEET) = 103.00

Hv"

GUTTER WIDTH(FEET) = 5.00 GUTTER HIKE(FEET) = 0.200

PAVEMENT LIP(FEET) = 0.020 MANNING'S N = .0400
PAVEMENT CROSSFALL (DECIMAL NOTATION) = 0.02000
MAXTMUM DEPTH (FEET) = 0.50

100 YEAR RAINFALL INTENSITY (INCH/HOUR) = 6.804

RESIDENTAIL (14.5 DU/AC OR LESS) RUNOFF COEFFICIENT

.6300

It

SOIL CLASSIFICATION IS "D"

S.C.S. CURVE NUMBER (AMC II) = 89

TRAVEL TIME COMPUTED USING ESTIMATED FLOW(CFS) = 0.94
TRAVEL TIME THRU SUBAREA BASED ON VELOCITY(FEET/SEC.) = 1.42
AVERAGE FLOW DEPTH (FEET) = 0.23 FLOOD WIDTH(FEET) = 6.15

"v"

GUTTER FLOW TRAVEL TIME (MIN.) = 1.21 Tc (MIN.) = 8.01

SUBAREA AREA (ACRES) = 0.35 SUBAREA RUNOFF (CFS) = 1.50
AREA-AVERAGE RUNOFF COEFFICIENT = 0.630
TOTAL AREA (ACRES) = 0.39 PEAK FLOW RATE (CFS) = 1.67

END OF SUBAREA "V" GUTTER HYDRAULICS:

DEPTH(FEET) = 0.28 FLOOD WIDTH(FEET) = 10.85

FLOW VELOCITY (FEET/SEC.) = 1.57 DEPTH*VELOCITY (FT*FT/SEC) = 0.44
LONGEST FLOWPATH FROM NODE 34.00 TO NODE 33.00 = 177.00 FEET.

LR AR EREERXESEESESEEEERES TR EEEEEEEEEREEEEREE R R R R R g A A N A N X 3

FLOW PROCESS FROM NODE 33.00 TO NODE 33.00 IS CODE

il
=

>>>>>DESIGNATE INDEPENDENT STREAM FOR CONFLUENCEc<c<<<<
>>>>>AND COMPUTE VARIOUS CONFLUENCED STREAM VALUESc<<<<g

TOTAL NUMBER OF STREAMS = 2

CONFLUENCE VALUES USED FOR INDEPENDENT STREAM 2 ARE:
TIME OF CONCENTRATION(MIN.) = 8.01

RAINFALL INTENSITY(INCH/HR) = 6.80

TOTAL STREAM AREA (ACRES) = 0.389
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PEAK FLOW RATE (CFS) AT CONFLUENCE = 1.67

*%* CONFLUENCE DATA **

STREAM RUNOFF Tc INTENSITY AREA
NUMEBER {CFS) (MIN.) (INCH/HOUR) (ACRE)
1 34.26 25.97 3.187 24 .55
2 1.67 8.01 6.804 0.39

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

** PEAK FLOW RATE TABLE **

STREAM RUNOFF Tc INTENSITY
NUMBER (CFS) (MIN.) (INCH/HOUR)
1 17.72 8.01 6.804
2 35.05 25.97 3.187

COMPUTED CONFLUENCE ESTIMATES ARE AS FOLLOWS:

PEAK FLOW RATE (CFS) = 35.05 Tc (MIN.) = 25.97
TOTAL AREA(ACRES) = 24 .94
LONGEST FLOWPATH FROM NODE 3.10 TO NODE 33.00 = 1789.00 FEET.

sk ok sk ke e ok ko ok ok ok ok ke R Rk e ok ok sk ok skdk ok ok ok ke ok o R R R R Rk Sk ke k ko ke %k ko o ke kok % k% ok ok K ok % % ok ke ke

FLOW PROCESS FROM NODE 33.00 TO NODE 36.00 IS CODE = 31

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

ELEVATION DATA: UPSTREAM(FEET) = 1413.00 DOWNSTREAM(FEET) = 1412.65
FLOW LENGTH (FEET) = 70.00 MANNING'S N = 0.013

DEPTH OF FLOW IN 33.0 INCH PIPE IS 26.0 INCHES

PIPE-FLOW VELOCITY (FEET/SEC.) = 6.99

ESTIMATED PIPE DIAMETER(INCH) = 33.00 NUMBER OF PIPES = 1
PIPE~FLOW (CFS) = 35.05

PIPE TRAVEL TIME (MIN.) = 0.17 Tc(MIN.) = 26.14

LONGEST FLOWPATH FROM NODE 3.10 TO NODE 36.00 = 1859.00 FEET.

LR R A SRR R EREE RS R R R R g R kR kR L L L oy arneaey

FLOW PROCESS FROM NODE 36.00 TO NODE 36.00 IS CODE = 1

TOTAL NUMBER OF STREAMS = 2

CONFLUENCE VALUES USED FOR INDEPENDENT STREAM 1 ARE:
TIME OF CONCENTRATION (MIN.) = 26.14

RAINFALL INTENSITY (INCH/HR) = 3.17

TOTAL STREAM AREA (ACRES) = 24 .94

PEAK FLOW RATE(CFS) AT CONFLUENCE = 35.05
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FLOW PROCESS FROM NODE 37.00 TO NODE 38.00 IS CODE = 21

RESTIDENTAIL (14.5 DU/AC OR LESS) RUNOFF COEFFICIENT = .6300
SOIL CLASSIFICATION IS "D*
S.C.S. CURVE NUMBER (AMC II) = 89
INITIAL: SUBAREA FLOW-LENGTH (FEET) = 72.00
UPSTREAM ELEVATION(FEET) = 1420.50
DOWNSTREAM ELEVATION (FEET) = 1419.75
ELEVATION DIFFERENCE (FEET) = 0.75
SUBAREA OVERLAND TIME OF FLOW(MIN.) = 6.761
100 YEAR RAINFALL INTENSITY (INCH/HOUR) = 7.591
SUBAREA RUNOFF (CFS) = 0.17
TOTAL AREA(ACRES) = 0.04 TOTAL RUNOFF (CFS) = 0.17

LR R R X R R R L R e Y Y R R R L
FLOW PROCESS FROM NODE 38.00 TO NODE 36.00 IS CODE = 91

>>>>>COMPUTE "V" GUTTER FLOW TRAVEL TIME THRU SUBAREA<<<<<

UPSTREAM NODE ELEVATION(FEET) = 1419.75
DOWNSTREAM NODE ELEVATION (FEET) = 1417.30
CHANNEL LENGTH THRU SUBAREA (FEET) = 194.00
"V GUTTER WIDTH(FEET) = 5.00 GUTTER HIKE(FEET) = 0.200
PAVEMENT LIP(FEET) = 0.020 MANNING'S N = .0400
PAVEMENT CROSSFALL(DECIMAL NOTATION) = 0.02000
MAXIMUM DEPTH(FEET) = 0.50
100 YEAR RAINFALL INTENSITY (INCH/HOUR) = 6.093
RESIDENTAIL (14.5 DU/AC OR LESS) RUNOFF COEFFICIENT = .6300
SOIL CLASSIFICATION IS "DY
S.C.S. CURVE NUMBER (AMC II) = 89
TRAVEL TIME COMPUTED USING ESTIMATED FLOW (CFS) = 1.40
TRAVEL TIME THRU SUBAREA BASED ON VELOCITY(FEET/SEC.) 1.18
AVERAGE FLOW DEPTH (FEET) = 0.28 FLOOD WIDTH (FEET) = 11.85
"Wt GUTTER FLOW TRAVEL TIME (MIN.) = 2.74 Te (MIN:) = 9.50
SUBAREA AREA (ACRES) = 0.64 SUBAREA RUNOFF (CFS) 2.46
AREA-AVERAGE RUNOFF COEFFICIENT = 0.630
TOTAL AREA (ACRES) = 0.68 PEAK FLOW RATE (CFS) = 2.59

]

END OF SUBAREA "V" GUTTER HYDRAULICS:

DEPTH(FEET) = 0.35 FLOOD WIDTH(FEET) = 17.85

FLOW VELOCITY (FEET/SEC.) = 1.25 DEPTH*VELOCITY (FT*FT/SEC) = 0.44
LONGEST FLOWPATH FROM NODE 37.00 TO NODE 36.00 = 266.00 FEET.
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FLOW PROCESS FROM NODE 36.00 TO NODE 36.00 IS CODE = 1

>>>>>DESIGNATE INDEPENDENT STREAM FOR CONFLUENCE«<<<<
>>3>>>AND COMPUTE VARIOUS CONFLUENCED STREAM VALUES<<<<<

TOTAL NUMBER OF STREAMS = 2

CONFLUENCE VALUES USED FOR INDEPENDENT STREAM 2 ARE:
TIME OF CONCENTRATION (MIN.) = 9.50

RAINFALL INTENSITY (INCH/HR) = 6.09

TOTAL STREAM AREA(ACRES) = 0.68
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PEAK FLOW RATE (CFS) AT CONFLUENCE = 2.59

** CONFLUENCE DATA **

STREAM RUNOFF Tc INTENSITY AREA
NUMBER (CFS) (MIN.) (INCH/HOUR) (ACRE)
1 35.05 26.14 3.173 24.94
2 2.59 9.50 6.093 0.68

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

** PEAK FLOW RATE TABLE **

STREAM RUNOFF Tc INTENSITY
NUMBER (CFS) (MIN.) (INCH/HOUR)
1 20.84 9.50 6.093
2 36.40 26.14 3.173

COMPUTED CONFLUENCE ESTIMATES ARE AS FOLLOWS:

PEAK FLOW RATE (CFS) = 36.40 Tc (MIN.) = 26.14
TOTAL AREA (ACRES) = 25.61
LONGEST FLOWPATH FROM NODE 3.10 TO NODE 36.00 = 1859.00 FEET.

ek ok ek Rk R Rk R Rk K Rk KR R R R R KRR R R R R R R R R R R AR Rk R R R kR ok K ok Ak k K K R R Rk Rk Rk k ok Rk kk ok ek ke
FLOW PROCESS FROM NODE 36.00 TO NODE 39.00 IS CODE = 31

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

ELEVATION DATA: UPSTREAM(FEET) = 1412.65 DOWNSTREAM(FEET) = 1412.20
FLOW LENGTH (FEET) = 90.00 MANNING'S N = 0.013

DEPTH OF FLOW IN 33.0 INCH PIPE IS 27.0 INCHES

PIPE-FLOW VELOCITY(FEET/SEC.) = 7.00

ESTIMATED PIPE DIAMETER(INCH) = 33.00 NUMBER OF PIPES = 1
PIPE-FLOW(CFS) = 36.40

PIPE TRAVEL TIME(MIN.) = 0.21 Tc(MIN.) = 26.35

LONGEST FLOWPATH FROM NODE 3.10 TO NODE 39.00 = 1949.00 FEET.

LR R R R R X R R R A I Y
FLOW PROCESS FROM NODE 39.00 TO NODE 40.00 IS CODE = 91

>>»>>COMPUTE "V" GUTTER FLOW TRAVEL TIME THRU SUBAREA<<<<<

UPSTREAM NODE ELEVATION (FEET) = 1412.40
DOWNSTREAM NODE ELEVATION (FEET) = 1409.70
CHANNEL LENGTH THRU SUBAREA (FEET) = 295.00

"V GUTTER WIDTH{FEET) = 5.00 GUTTER HIKE(FEET) = 0.500
PAVEMENT LIP{(FEET) = 0.200 MANNING'S N = .0400

PAVEMENT CROSSFALL (DECIMAL NOTATION) = 0.02000
MAXIMUM DEPTH(FEET) = 2.00

100 YEAR RAINFALIL  INTENSITY (INCH/HOUR) = 2.975
LAWNS, GOLF COURSES, ETC. GOOD COVER RUNOFF COEFFICIENT = .3500
SOIL CLASSIFICATION IS "D"
S.C.S. CURVE NUMBER (AMC II) = 80
TRAVEL TIME COMPUTED USING ESTIMATED FLOW(CFS) = 37.19
TRAVEL TIME THRU SUBAREA BASED ON VELOCITY (FEET/SEC.) 1.94
AVERAGE FLOW DEPTH(FEET) = 1.23 FLOOD WIDTH(FEET) 58.38
"v* GUTTER FLOW TRAVEL TIME(MIN.) = 2.53 Tc(MIN.) = 28.88

li

[

-21- POST 100-YEAR




//”"’\

L

SUBAREA AREA (ACRES) = 1.52 SUBAREA RUNOFF (CFS) = 1.58
AREA-AVERAGE RUNOFF COEFFICIENT = 0.427
TOTAL AREA (ACRES) = 27.14 PEAK FLOW RATE(CFS) = 36.40

END OF SUBAREA "V" GUTTER HYDRAULICS:

DEPTH (FEET) = 1.23 FLOOD WIDTH (FEET) = 57.75
FLOW VELOCITY(FEET/SEC.) = 1.94 DEPTH*VELOCITY (FT*FT/SEC) = 2.38
LONGEST FLOWPATH FROM NODE 3.10 TO NODE 40.00 = 2244.00 FEET.
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FLOW PROCESS FROM NODE 40.00 TO NODE 40.00 IS CODE

TOTAL NUMBER OF STREAMS = 2

CONFLUENCE VALUES USED FOR INDEPENDENT STREAM 1 ARE:
TIME OF CONCENTRATION(MIN.) = 28.88

RAINFALL INTENSITY (INCH/HR) = 2.98

TOTAL STREAM AREA(ACRES) = 27.14

PEAK FLOW RATE (CFS) AT CONFLUENCE = 36.40

khkkkkkhkhkkkhhhhdkddhkhkhkhhhkhhkhkhhhkhkhkdkhkhrkhhkhkdhdhdhdhdkdhkddrhkhdhhhkrhhdhdhhkhkrkhkrhhrkhhhkkdd

FLOW PROCESS FROM NODE 41.00 TO NODE 42.00 IS CODE = 21

RESIDENTAIL (14.5 DU/AC OR LESS) RUNOFF COEFFICIENT = .6300
SOIL CLASSIFICATION IS "D"
S.C.S. CURVE NUMBER (AMC II) = 89
INITIAL SUBAREA FLOW-LENGTH(FEET) = 88.00
UPSTREAM ELEVATION(FEET) = 1419.30
DOWNSTREAM ELEVATION (FEET) = 1418.40
ELEVATION DIFFERENCE (FEET) = 0.90
SUBAREA OVERLAND TIME OF FLOW(MIN.) = 6.787
100 YEAR RAINFALL INTENSITY (INCH/HOUR) = 7.572
SUBAREA RUNOFF (CFS) = 0.57
TOTAL AREA (ACRES) = 0.12 TOTAL RUNOFF(CFS) = 0.57
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FLOW PROCESS FROM NODE 42.00 TO NODE 43.00 IS CODE = 62

>>>>>COMPUTE STREET FLOW TRAVEL TIME THRU SUBAREAc<<<<<
>>3>>(STREET TABLE SECTION # 1 USED) <<<<<

UPSTREAM ELEVATION(FEET) = 1418.40 DOWNSTREAM ELEVATION(FEET) = 1412.10
STREET LENGTH (FEET) = 415.00 CURB HEIGHT (INCHES) = 6.0

STREET  HALFWIDTH(FEET) = 16.00

DISTANCE FROM CROWN TO CROSSFALL GRADEBREAK(FEET) = 10.00

INSTIDE STREET CROSSFALL (DECIMAL) = 0.020

OUTSIDE STREET CROSSFALL (DECIMAL) = 0.020

SPECIFIED NUMBER OF HALFSTREETS CARRYING RUNOFF = 1

STREET PARKWAY CROSSFALL (DECIMAL) = 0.020

Manning's FRICTION FACTOR for Streetflow Section(curb-to-curb) = 0.0150
Manning'!s FRICTION FACTOR for Back-of-Walk Flow Section = 0.0200
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**TRAVEL TIME COMPUTED USING ESTIMATED FLOW(CFS) = 1.09
STREETFLOW MODEL RESULTS USING ESTIMATED FLOW:

STREET FLOW DEPTH(FEET) = 0.16
HALFSTREET FLOOD WIDTH(FEET) = 6.90
AVERAGE FLOW VELOCITY (FEET/SEC.) = 2.12
PRODUCT OF DEPTH&VELOCITY (FT*FT/SEC.) = 0.33
STREET FLOW TRAVEL TIME (MIN.) = 3.26 Tc(MIN.) = 10.05
100 YEAR RAINFALL INTENSITY (INCH/HOUR) = 5.878
RESTIDENTAIL (14.5 DU/AC OR LESS) RUNOFF COEFFICIENT = .6300
SOIL CLASSIFICATION IS "D*
S.C.S. CURVE NUMBER (AMC II) = 89
AREA~AVERAGE RUNOFF COEFFICIENT = 0.630
SUBAREA AREA (ACRES) = 0.28 SUBAREA RUNOFF (CFS) = 1.04
TOTAL AREA (ACRES) = 0.40 PEAK FLOW RATE (CFS) = 1.48

END OF SUBAREA STREET FLOW HYDRAULICS:

DEPTH(FEET) = 0.18 HALFSTREET FLOOD WIDTH (FEET) = 7.84
FLOW VELOCITY(FEET/SEC.) = 2.26 DEPTH*VELOCITY (FT*FT/SEC.) = 0.40
LONGEST FLOWPATH FROM NODE 41.00 TO NODE 43.00 = 503.00 FEET.
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FLOW PROCESS FROM NODE 43.00 TO NODE 40.00 IS CODE = 51
>>>>>COMPUTE TRAPEZOIDAL: CHANNEL FPFLOW<<<<<
>>>>>TRAVELTIME THRU SUBAREA (EXISTING ELEMENT) <<<<<

ELEVATION DATA: UPSTREAM(FEET) = 1412.10 DOWNSTREAM (FEET) = 1409.70
CHANNEL LENGTH THRU SUBAREA(FEET) = 71.00 CHANNEL SLOPE = 0.0338
CHANNEL BASE (FEET) = 2.00 "Z" FACTOR = 10.000
MANNING'S FACTOR = 0.040 MAXIMUM DEPTH (FEET) = 1.00
100 YEAR RAINFALL INTENSITY (INCH/HOUR) = 5.645
LAWNS, GOLF COURSES, ETC. GOOD COVER RUNOFF COEFFICIENT = .3500
SOIL CLASSIFICATION IS "D"
S.C.S. CURVE NUMBER (AMC IT) = 80
TRAVEL TIME COMPUTED USING ESTIMATED FLOW(CFS) = 1.49
TRAVEL: TIME THRU SUBAREA BASED ON VELOCITY (FEET/SEC.) = 1.82
AVERAGE FLOW DEPTH (FEET) = 0.20 TRAVEL TIME(MIN.) = 0.65
Tc(MIN.) = 10.70
SUBAREA AREA (ACRES) = 0.01 SUBAREA RUNOFF (CFS) = 0.02
AREA-AVERAGE RUNOFF COEFFICIENT = 0.623
TOTAL AREA (ACRES) = 0.41 PEAK FLOW RATE (CFS) = . 1.48

END OF SUBAREA CHANNEL FLOW HYDRAULICS: .
DEPTH(FEET) = 0.20 FLOW VELOCITY (FEET/SEC.) = 1.81
LONGEST FLOWPATH FROM NODE 41.00 TO NODE 40.00 = 574.00 FEET.
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f \3 FLOW PROCESS FROM NODE 40.00 TO NODE 40.00 IS CODE = 1

>>>>>DESIGNATE INDEPENDENT STREAM FOR CONFLUENCE<<<<<
>>>5>>AND. COMPUTE VARIOUS CONFLUENCED STREZM VALUES<<<<<

TOTAL NUMBER OF STREAMS = 2

CONFLUENCE VALUES USED FOR INDEPENDENT STREAM 2 ARE:
TIME OF CONCENTRATION(MIN.) = 10.70

RAINFALL INTENSITY (INCH/HR) = 5.65

TOTAL STREAM AREA(ACRES) = 0.41

PEAK FLOW RATE(CFS) AT CONFLUENCE = 1.48

** CONFLUENCE DATA **

STREAM RUNOFF Tc INTENSITY AREA
NUMEBER (CFES) (MIN.) (INCH/HOUR) (ACRE)
1 36.40 28.88 2.975 27.14
2 1.48 10.70 5.645 0.41

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

*% PEAK FLOW RATE TABLE **

STREAM RUNOFF Tc INTENSITY
NUMBER (CFS) (MIN.) (INCH/HQUR)
1 20.66 10.70 5.645
2 37.18 28.88 2.975
( > COMPUTED CONFLUENCE ESTIMATES ARE AS FOLLOWS:
e PEAK FLOW RATE (CFS) = 37.18 Tc (MIN.) = 28.88
TOTAL AREA(ACRES) = 27 .55
LONGEST FLOWPATH FROM NODE 3.10 TO NODE 40.00 = 2244.00 FEET.

NORTH BASIN Qpp

SUMMARY :

TOTAL AREA (ACRES) = 27.55 TC(MIN.) = 28.88
PEAK FLOW RATE (CFS) = 37.18

PEAR FLOW VELOQCITY (FEET/SEC.) = 1.81

&
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FLOW PROCESS FROM NODE 40.00 TO NODE 44.00 IS CODE = 91

>>>>>COMPUTE "V" GUTTER FLOW TRAVEL TIME THRU SUBAREA<<<<<

UPSTREAM NODE ELEVATION (FEET) = 1409.70
DOWNSTREAM NODE ELEVATION (FEET) = 1406.10
CHANNEL LENGTH THRU SUBAREA (FEET) = 132.00

"V" GUTTER WIDTH(FEET) = 5.00 GUTTER HIKE(FEET) = 0.200
PAVEMENT LIP(FEET) = 0.020 MANNING'S N = .0300
PAVEMENT CROSSFALL (DECIMAL NOTATION) = 0.05000
MAXTMUM DEPTH(FEET) = 2.00

100 YEAR RAINFALIL INTENSITY (INCH/HOUR) = 2.942
PASTURE OR RANGE LAND FAIR COVER RUNOFF COEFFICIENT
SOTIL CLASSIFICATION IS "D"
S.C.S8. CURVE NUMBER (AMC II) = 84
TRAVEL TIME COMPUTED USING ESTIMATED FLOW(CFS) = 37.43
TRAVEL TIME THRU SUBAREA BASED ON VELOCITY (FEET/SEC.) 4.34
AVERAGE FLOW DEPTH (FEET) = 0.74 FLOOD WIDTH (FEET) 25.82

"V' GUTTER FLOW TRAVEL TIME (MIN.) = 0.51 Tc(MIN.) = 29.39
SUBAREA AREA (ACRES) = 0.50 SUBAREA RUNOFF (CFS) = 0.51
AREA-AVERAGE RUNOFF COEFFICIENT = 0.428
TOTAL AREA(ACRES) = 28.05 PEAK FLOW RATE(CFS) = 37.18

.3500

END OF SUBAREA "V" GUTTER HYDRAULICS:

DEPTH(FEET) = 0.74 FLOOD WIDTH(FEET) = 25.76

FLOW VELOCITY(FEET/SEC.) = 4.33 DEPTH*VELOCITY (FT*FT/SEC) = 3.20
LONGEST FLOWPATH FROM NODE 3.10 TO NODE 44.00 = 2376.00 FEET.

LR R R R R L E R L L L T ey
FLOW PROCESS FROM NODE 44 .00 TO NODE 44.00 IS CODE = 11

** MAIN STREAM CONFLUENCE DATA **

STREAM RUNOFF Tc INTENSITY AREA
NUMBER (CFS) (MIN., ) (INCH/HOUR) (ACRE)
1 37.18 29.39 2.942 28.05
LONGEST FLOWPATH FROM NODE 3.10 TO NODE 44.00 = 2376.00 FEET.

*% MEMORY BANK # 1 CONFLUENCE DATA **

STREAM RUNOFF Tec INTENSITY AREA
NUMBER (CFS) (MIN.) (INCH/HOUR) (ACRE)
1 105.70 24 .41 3.316 85.68
LONGEST FLOWPATH FROM NODE 3.10 TO NODE 44.00 = 1134.00 FEET.

**% PEAK FLOW RATE TABLE **

STREAM RUNOFF Tc INTENSITY
NUMBER (CFS) (MIN.) (INCH/HOUR)
1 136.58 24 .41 3.316
2 130.96 29.39 2.942

COMPUTED CONFLUENCE ESTIMATES ARE AS FOLLOWS:
PEAK FLOW RATE (CFS) = 136.58 Tc(MIN.) = 24 .41
TOTAL AREA (ACRES) = 113.73
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FLOW PROCESS FROM NODE 44.00 TO NODE 45.00 IS CODE = 41
>>>>>COMPUTE PIPE-FLOW TRAVEL TIME THRU SUBAREA<<<<<
>>>>>USING USER~SPECIFIED PIPESIZE (EXISTING ELEMENT) <<<<<

ELEVATION DATA: UPSTREAM(FEET) = 1406.10 DOWNSTREAM(FEET) = 1404.70
FLOW LENGTH(FEET) = 55.00 MANNING'S N = 0.013

DEPTH OF FLOW IN 36.0 INCH PIPE IS 21.3 INCHES

PIPE-FLOW VELOCITY(FEET/SEC.) = 15.67

GIVEN PIPE DIAMETER(INCH) = 36.00 NUMBER OF PIPES = 2

PIPE-FLOW (CFS) = 136.58

PIPE TRAVEL TIME(MIN.) = 0.06 Tc(MIN.) = 24.47

LONGEST FLOWPATH FROM NODE 3.10 TO NODE 45.00 = 2431.00 FEET.
Qer

END OF STUDY SUMMARY:

TOTAL AREA (ACRES) = 113.73 TC(MIN.) = 24.47

PEAK FLOW RATE (CFS) = 136.58

FLOW VELOCITY (FEET/SEC.) = 15.67

END OF RATIONAL METHOD ANALYSIS
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SCALE: I" = 40’

10-YR FREQUENCY 100-YR FREQUENCY ‘ [
PRE-DEVELOPMENT POST-DEVELOPMENT PRE-DEVELOPMENT POST-DEVELOPMENT L EGEND:
BASIN | AREA Q To Y AREA Q To Y BASIN | AREA Q To Y AREA Q Te Y ITEM STMBOL
(AC) (CFS) (MIN.) (FPS) (AC) (CFS) (MIN.) (FPS) (AC)) (CFS) (MINL (FPS) (AC.) (CFS) (MIN.) (FPS) BASIN B s .
Qpp av | 1983 16.22 26.12 9.8 19.83 16.22 26.12 9.8 Qan av | 1983 2692 24.47 15.23 19.83 26.92 24.47 15.23 NODE - @
Q BB (N 81.06 62.82 23.00 13.46 81.06 62.82 23.00 11.69 Q BB (N 81.06 104.02 21.43 16.05 81.06 104.02 21.43 13.88 FLOW PATH — - —
Q cc oun| 10949 79.60 25.74 453 84.4] 63.83 25.63 4.0l Q cc oun| 10949 132.85 2390 5.10 84.4] 105.70 23.72 4.6l
LIMITS OF INUNDATION OF IOO-YEARFLOOD_ _
Qoo oupl 247 2.30 16.74 213 27.55 %22.39 30.97 153 Qoo oupl 247 3.75 16.10 235 27.55 *37.18 28.88 .8l
LIMITS OF RETENTIONPONDNG____ \\\\\\\\\\\\\\\
Q EE (OUT) 113.73 8l.64 26.74 13.80 113.73 %8258 26.48 13.84 Q EE (OUT) 113.73 136.27 24.79 15.66 113.73 *136.58 24.47 15.67 RN
TOTAL: 11373 8164 2674 1380 11373 7796 2633 1384 TOTAL: 11373 13627 2479 1566 11373 12675 2433 1567 ENGINEER OF WORK
Q EE ) Q EE ) ENGINEER OF WORK
es-Dye associates
% THESE RUNOFF VOLUMES ARE WITHOUT ANY ON-SITE RETENTION. RETENTION SHALL OCCUR AT civilengineers agd land surveyors
NODES 23, 24, 30, 27, 33 AND 36 TO MITIGATE THE ADDITIONAL RUNOFF DUE TO DEVELOPMENT 8348 CBNJER]| DRIVE, STE. G, LA MESA, CA 91942
0O 40 80 120 AND THE INTRODUCTION OF IMPERVIOUS SURFACES. SEE RETENTION SECTION IN REPORT FOR TELEPHONE 69759234 FAX (619) 4602033
' ' | : | ' CALCULATIONS AT EACH OF THESE NODES. THE OUTFLOW FROM EACH CATCH BASIN SHALL A / /13
e BE RESTRICTED UTILIZING A 3" PIPE, THUS CREATING PONDING AT EACH LOCATION, e
GRAPHIC SCALE EXPIRES 06—30-13

5 |m

T |3

2|3 3

2|0 «|B

oziﬂ'

Z<ﬂ:~.

Z|lr G|

LIS
-

6 |E 3|5

30:

|

<E—|<f|,;.

D> Z|
n_OE

0|2 2N

ik

1

N

°|: %

c |3

0 |~

’ Q

<

s |8 ™~

2B o

g

L

IEEE|D

N

3

W

=

. 1]

=

S

)|

S

B

S

e

S

S

3

M

7 Q
33

r

W

I~

S

w

Q

e a
o|N

°a§§=

2 1015z| wn
> Ly

Flglke (M

Jyo |&

=
=

2

e

&

POST DEVELOPMENT DRAINAGE MA




) ,/”"‘“\

AT
£

;
g

@ WESTERLY PROPERTY LINE
JUST UPSTREAM OF ROCK RIP RAP

% 2k ok ok ok ok ok 3k ok ok ok k. ok 3k ok ok 3k %k %k 3k ok 3k 3k ok 3k sk 3k ok % 3k ok ok 3k k 3k 3k ok ok ok ok ok ok ok ok ok ok oK%k ok ok ok ok Sk 3k sk 2k ok ok ok 3k ok ok ok %k % ok 3 ok 3k 3k %k %k ok ok

>>>>CHANNEL INPUT INFORMATION<<<<

CHANNEL Z1(HORIZONTAL/VERTICAL) = 2.00
Z2(HORIZONTAL/VERTICAL) = 2.00

BASEWIDTH(FEET) = 6.00

CONSTANT CHANNEL SLOPE(FEET/FEET) = 0.010000

UNIFORM FLOW(CFS) =  105.70

MANNINGS FRICTION FACTOR = 0.0400

NORMAL-DEPTH FLOW INFORMATION:

>>>>>NORMAL DEPTH(FEET) = 2.17

FLOW TOP-WIDTH(FEET) = 14.67

FLOW AREA(SQUARE FEET) = 22.42
HYDRAULIC DEPTH(FEET) = 1.53

FLOW AVERAGE VELOCITY(FEET/SEC.)= 4.71
UNIFORM FROUDE NUMBER =  0.672

PRESSURE + MOMENTUM(POUNDS)= = 2270.49
AVERAGED VELOCITY HEAD(FEET) =  0.345
SPECIFIC ENERGY(FEET)= 2.514

CRITICAL-DEPTH FLOW INFORMATION:

CRITICAL FLOW TOP-WIDTH(FEET) = 12.97
CRITICAL FLOW AREA(SQUARE FEET) = 16.52
CRITICAL FLOW HYDRAULIC DEPTH(FEET) = 1.27

CRITICAL FLOW AVERAGE VELOCITY(FEET/SEC.) = 6.40

CRITICAL DEPTH(FEET) = 1.74

CRITICAL FLOW PRESSURE + MOMENTUM(POUNDS) = 2098.48
AVERAGED CRITICAL FLOW VELOCITY HEAD(FEET) =  0.636

CRITICAL FLOW SPECIFIC ENERGY(FEET) =  2.378
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>>>>CHANNEL INPUT INFORMATION<<<<

CHANNEL Z1(HORIZONTAL/VERTICAL) = 4.00
Z2(HORIZONTAL/VERTICAL) = 6.00

BASEWIDTH(FEET) = 2.00

CONSTANT CHANNEL SLOPE (FEET/FEET) = 0.010000

UNIFORM FLOW(CFS) =  105.70

MANNINGS FRICTION FACTOR = 0.0400

NORMAL-DEPTH FLOW INFORMATION:

>>>>> NORMAL DEPTH(FEET) = 2.10

FLOW TOP-WIDTH(FEET)=  23.04

FLOW AREA(SQUARE FEET) = 26.34
HYDRAULIC DEPTH(FEET)= 1.14

FLOW AVERAGE VELOCITY(FEET/SEC.) = 4.01
UNIFORM FROUDE NUMBER = 0.661

PRESSURE + MOMENTUM(POUNDS) = 2066.63
AVERAGED VELOCITY HEAD(FEET) = 0.250
SPECIFIC ENERGY(FEET)=  2.354

CRITICAL-DEPTH FLOW INFORMATION:

CRITICAL FLOW TOP-WIDTH(FEET) = 19.56
CRITICAL FLOW AREA(SQUARE FEET) = 18.93
CRITICAL FLOW HYDRAULIC DEPTH(FEET)= 0.97
CRITICAL FLOW AVERAGE VELOCITY(FEET/SEC.) =
CRITICAL DEPTH(FEET)= 1.76

CRITICAL FLOW PRESSURE + MOMENTUM(POUNDS) =

AVERAGED CRITICAL FLOW VELOCITY HEAD(FEET) =
CRITICAL FLOW SPECIFIC ENERGY(FEET) =  2.240
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