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RATIONAL METHOD HYDROLOGY COMPUTER PROGRAM PACKAGE
Reference: SAN DIEGO COUNTY FLOOD CONTROL DISTRICT
2003,1985,1981 HYDROLOGY MANUAL
(c) Copyright 1982-2016 Advanced Engineering Software (aes)
Ver. 23.0 Release Date: 07/01/2016 License ID 1264

Analysis prepared by:
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* 185614 STARLIGHT SOLAR
* EX Q100 ONSITE AREAS D (SOUTHERLY FLOW) - H

* 2024-03-01
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FILE NAME: 614EXDH.DAT
TIME/DATE OF STUDY: ©8:22 03/02/2024

2003 SAN DIEGO MANUAL CRITERIA

USER SPECIFIED STORM EVENT(YEAR) = 100.00

6-HOUR DURATION PRECIPITATION (INCHES) = 3.000

SPECIFIED MINIMUM PIPE SIZE(INCH) = 24.00

SPECIFIED PERCENT OF GRADIENTS(DECIMAL) TO USE FOR FRICTION SLOPE = ©.85

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

GLOBAL STREET FLOW-DEPTH CONSTRAINTS:
1. Relative Flow-Depth = ©.00 FEET
as (Maximum Allowable Street Flow Depth) - (Top-of-Curb)
2. (Depth)*(Velocity) Constraint = 6.0 (FT*FT/S)
*SIZE PIPE WITH A FLOW CAPACITY GREATER THAN
OR EQUAL TO THE UPSTREAM TRIBUTARY PIPE.*
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FLOW PROCESS FROM NODE 500.00 TO NODE 502.00 IS CODE = 21

*USER SPECIFIED(SUBAREA):



USER-SPECIFIED RUNOFF COEFFICIENT = .2000
S.C.S. CURVE NUMBER (AMC II) = 0
INITIAL SUBAREA FLOW-LENGTH(FEET) = 86.00
UPSTREAM ELEVATION(FEET) = 3646.00
DOWNSTREAM ELEVATION(FEET) 3640.00
ELEVATION DIFFERENCE(FEET) 6.00
SUBAREA OVERLAND TIME OF FLOW(MIN.) = 7.863
100 YEAR RAINFALL INTENSITY(INCH/HOUR) = 5.903
SUBAREA RUNOFF(CFS) = 0.37
TOTAL AREA(ACRES) = 0.31 TOTAL RUNOFF(CFS) = 0.37
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FLOW PROCESS FROM NODE 502.00 TO NODE 504.00 IS CODE = 51

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

ELEVATION DATA: UPSTREAM(FEET) = 3640.00 DOWNSTREAM(FEET) = 3590.00
CHANNEL LENGTH THRU SUBAREA(FEET) = 808.00  CHANNEL SLOPE = ©0.0619
CHANNEL BASE(FEET) = 8.00 "Z" FACTOR = 15.000

MANNING'S FACTOR = ©0.030  MAXIMUM DEPTH(FEET) = 2.00

100 YEAR RAINFALL INTENSITY(INCH/HOUR) = 4.505
*USER SPECIFIED(SUBAREA):
USER-SPECIFIED RUNOFF COEFFICIENT = .2000

S.C.S. CURVE NUMBER (AMC II) = ©

TRAVEL TIME COMPUTED USING ESTIMATED FLOW(CFS) = 5.69

TRAVEL TIME THRU SUBAREA BASED ON VELOCITY(FEET/SEC.) =  3.29

AVERAGE FLOW DEPTH(FEET) = ©.16 TRAVEL TIME(MIN.) = 4.09

Tc(MIN.) = 11.95

SUBAREA AREA(ACRES) =  11.62 SUBAREA RUNOFF(CFS) =  10.47
AREA-AVERAGE RUNOFF COEFFICIENT = ©.200

TOTAL AREA(ACRES) = 11.9 PEAK FLOW RATE(CFS) = 10.75
END OF SUBAREA CHANNEL FLOW HYDRAULICS:

DEPTH(FEET) = ©.23  FLOW VELOCITY(FEET/SEC.) = 4.00

LONGEST FLOWPATH FROM NODE 500.00 TO NODE 504.00 = 894.00 FEET.
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FLOW PROCESS FROM NODE 504.00 TO NODE 520.00 IS CODE = 51

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

ELEVATION DATA: UPSTREAM(FEET) = 3590.00 DOWNSTREAM(FEET) = 3500.00
CHANNEL LENGTH THRU SUBAREA(FEET) = 1505.00  CHANNEL SLOPE = ©.0598
CHANNEL BASE(FEET) = 0.00 "Z" FACTOR = 10.000

MANNING'S FACTOR = ©0.030  MAXIMUM DEPTH(FEET) = 2.00

100 YEAR RAINFALL INTENSITY(INCH/HOUR) = 3.618
*USER SPECIFIED(SUBAREA):
USER-SPECIFIED RUNOFF COEFFICIENT = .2000

S.C.S. CURVE NUMBER (AMC II) = %]

TRAVEL TIME COMPUTED USING ESTIMATED FLOW(CFS) = 16.35
TRAVEL TIME THRU SUBAREA BASED ON VELOCITY(FEET/SEC.) = 5.18
AVERAGE FLOW DEPTH(FEET) = ©.56  TRAVEL TIME(MIN.) = 4.84

Tc(MIN.) = 16.79



SUBAREA AREA(ACRES) = 15.42 SUBAREA RUNOFF(CFS) = 11.16
AREA-AVERAGE RUNOFF COEFFICIENT = ©.200

TOTAL AREA(ACRES) = 27.4 PEAK FLOW RATE(CFS) = 19.79
END OF SUBAREA CHANNEL FLOW HYDRAULICS:

DEPTH(FEET) = 0.61 FLOW VELOCITY(FEET/SEC.) = 5.40

LONGEST FLOWPATH FROM NODE 500.00 TO NODE 520.00 = 2399.00 FEET.
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FLOW PROCESS FROM NODE 504.00 TO NODE 520.00 IS CODE = 1

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

TIME OF CONCENTRATION(MIN.) = 16.79
RAINFALL INTENSITY(INCH/HR) = 3.62

TOTAL STREAM AREA(ACRES) = 27.35

PEAK FLOW RATE(CFS) AT CONFLUENCE = 19.79
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FLOW PROCESS FROM NODE 510.00 TO NODE 512.00 IS CODE = 21

*USER SPECIFIED(SUBAREA):

USER-SPECIFIED RUNOFF COEFFICIENT = .2000

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

INITIAL SUBAREA FLOW-LENGTH(FEET) = 98.00

UPSTREAM ELEVATION(FEET) = 3624.00

DOWNSTREAM ELEVATION(FEET) 3606.00

ELEVATION DIFFERENCE(FEET) 18.00

SUBAREA OVERLAND TIME OF FLOW(MIN.) = 7.444

WARNING: THE MAXIMUM OVERLAND FLOW SLOPE, 10.%, IS USED IN Tc CALCULATION!
100 YEAR RAINFALL INTENSITY(INCH/HOUR) = 6.115

SUBAREA RUNOFF(CFS) = 0.16

TOTAL AREA(ACRES) = 0.13 TOTAL RUNOFF(CFS) = 0.16
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FLOW PROCESS FROM NODE 512.00 TO NODE 514.00 IS CODE = 51

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

ELEVATION DATA: UPSTREAM(FEET) = 3606.00 DOWNSTREAM(FEET) = 3524.00
CHANNEL LENGTH THRU SUBAREA(FEET) = 959.00  CHANNEL SLOPE = ©.0855
CHANNEL BASE(FEET) = 0.00 "Z" FACTOR = 20.000

MANNING'S FACTOR = ©.030  MAXIMUM DEPTH(FEET) = 2.00

100 YEAR RAINFALL INTENSITY(INCH/HOUR) = 4.784
*USER SPECIFIED(SUBAREA):
USER-SPECIFIED RUNOFF COEFFICIENT = .2500

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

TRAVEL TIME COMPUTED USING ESTIMATED FLOW(CFS) = 12.24
TRAVEL TIME THRU SUBAREA BASED ON VELOCITY(FEET/SEC.) = 4.64
AVERAGE FLOW DEPTH(FEET) = ©0.36  TRAVEL TIME(MIN.) = 3.45



Tc(MIN.) = 10.89

SUBAREA AREA(ACRES) = 20.24 SUBAREA RUNOFF(CFS) = 24.21
AREA-AVERAGE RUNOFF COEFFICIENT = ©.250

TOTAL AREA(ACRES) = 20.4 PEAK FLOW RATE(CFS) = 24.33
END OF SUBAREA CHANNEL FLOW HYDRAULICS:

DEPTH(FEET) = 0.47 FLOW VELOCITY(FEET/SEC.) = 5.50

LONGEST FLOWPATH FROM NODE 510.00 TO NODE 514.00 = 1057.00 FEET.
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FLOW PROCESS FROM NODE 514.00 TO NODE 520.00 IS CODE = 51
>>>>>COMPUTE TRAPEZOIDAL CHANNEL FLOW<<<<<
>>>>>TRAVELTIME THRU SUBAREA (EXISTING ELEMENT)<<<<<

ELEVATION DATA: UPSTREAM(FEET) = 3524.00 DOWNSTREAM(FEET) = 3500.00
CHANNEL LENGTH THRU SUBAREA(FEET) = 671.00  CHANNEL SLOPE = ©0.0358
CHANNEL BASE(FEET) = 0.00 "Z" FACTOR = 40.000

MANNING'S FACTOR = ©0.030  MAXIMUM DEPTH(FEET) = 2.00

100 YEAR RAINFALL INTENSITY(INCH/HOUR) = 4.079
*USER SPECIFIED(SUBAREA):
USER-SPECIFIED RUNOFF COEFFICIENT = .2500

S.C.S. CURVE NUMBER (AMC II) = ©

TRAVEL TIME COMPUTED USING ESTIMATED FLOW(CFS) = 34.51

TRAVEL TIME THRU SUBAREA BASED ON VELOCITY(FEET/SEC.) = 3.66

AVERAGE FLOW DEPTH(FEET) = ©.49  TRAVEL TIME(MIN.) = 3.05

Tc(MIN.) = 13.95

SUBAREA AREA(ACRES) =  19.92 SUBAREA RUNOFF(CFS) =  20.31
AREA-AVERAGE RUNOFF COEFFICIENT = ©.250

TOTAL AREA(ACRES) = 40.3 PEAK FLOW RATE(CFS) = 41.06
END OF SUBAREA CHANNEL FLOW HYDRAULICS:

DEPTH(FEET) = ©.52 FLOW VELOCITY(FEET/SEC.) = 3.77

LONGEST FLOWPATH FROM NODE 510.00 TO NODE 520.00 =  1728.00 FEET.
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FLOW PROCESS FROM NODE 514.00 TO NODE 520.00 IS CODE = 1
>>>>>DESIGNATE INDEPENDENT STREAM FOR CONFLUENCE<<<<<
>>>>>AND COMPUTE VARIOUS CONFLUENCED STREAM VALUES<<<<<

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

TIME OF CONCENTRATION(MIN.) = 13.95

RAINFALL INTENSITY(INCH/HR) =  4.08

TOTAL STREAM AREA(ACRES) =  40.29

PEAK FLOW RATE(CFS) AT CONFLUENCE = 41.06

** CONFLUENCE DATA **

STREAM RUNOFF Tc INTENSITY AREA

NUMBER (CFS) (MIN.)  (INCH/HOUR) (ACRE)
1 19.79  16.79 3.618 27.35
2 41.06  13.95 4.079 40.29

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 57.49  13.95 4.079
2 56.21  16.79 3.618

COMPUTED CONFLUENCE ESTIMATES ARE AS FOLLOWS:

PEAK FLOW RATE(CFS) = 57.49 Tc(MIN.) = 13.95
TOTAL AREA(ACRES) = 67.6
LONGEST FLOWPATH FROM NODE 500.00 TO NODE 520.00 = 2399.00 FEET.
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FLOW PROCESS FROM NODE 520.00 TO NODE 522.00 IS CODE = 51
>>>>>COMPUTE TRAPEZOIDAL CHANNEL FLOW<<<<<
>>>>>TRAVELTIME THRU SUBAREA (EXISTING ELEMENT)<<<<<

ELEVATION DATA: UPSTREAM(FEET) = 3500.00 DOWNSTREAM(FEET) = 3484.00
CHANNEL LENGTH THRU SUBAREA(FEET) = 1157.00  CHANNEL SLOPE = ©.0138
CHANNEL BASE(FEET) = 13.00 "Z" FACTOR = 10.000

MANNING'S FACTOR = ©0.030  MAXIMUM DEPTH(FEET) = 2.00

100 YEAR RAINFALL INTENSITY(INCH/HOUR) = 3.386
*USER SPECIFIED(SUBAREA):
USER-SPECIFIED RUNOFF COEFFICIENT = .2600

S.C.S. CURVE NUMBER (AMC II) = ©

TRAVEL TIME COMPUTED USING ESTIMATED FLOW(CFS) = 74.51

TRAVEL TIME THRU SUBAREA BASED ON VELOCITY(FEET/SEC.) = 4.13

AVERAGE FLOW DEPTH(FEET) = ©.84 TRAVEL TIME(MIN.) = 4.67

Tc(MIN.) = 18.61

SUBAREA AREA(ACRES) =  38.66 SUBAREA RUNOFF(CFS) =  34.03
AREA-AVERAGE RUNOFF COEFFICIENT = ©.241

TOTAL AREA(ACRES) = 106.3 PEAK FLOW RATE(CFS) = 86.63
END OF SUBAREA CHANNEL FLOW HYDRAULICS:

DEPTH(FEET) = ©.91 FLOW VELOCITY(FEET/SEC.) = 4.34

LONGEST FLOWPATH FROM NODE 500.00 TO NODE 522.00 =  3556.00 FEET.
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FLOW PROCESS FROM NODE 522.00 TO NODE 524.00 IS CODE = 51
>>>>>COMPUTE TRAPEZOIDAL CHANNEL FLOW<<<<<
>>>>>TRAVELTIME THRU SUBAREA (EXISTING ELEMENT)<<<<<

ELEVATION DATA: UPSTREAM(FEET) = 3484.00 DOWNSTREAM(FEET) = 3450.00
CHANNEL LENGTH THRU SUBAREA(FEET) = 1621.00  CHANNEL SLOPE = ©.0210
CHANNEL BASE(FEET) = 11.00 "Z" FACTOR = 16.000

MANNING'S FACTOR = ©0.030  MAXIMUM DEPTH(FEET) = 2.00

100 YEAR RAINFALL INTENSITY(INCH/HOUR) = 2.846
*USER SPECIFIED(SUBAREA):
USER-SPECIFIED RUNOFF COEFFICIENT = .2000
S.C.S. CURVE NUMBER (AMC II) = %]
TRAVEL TIME COMPUTED USING ESTIMATED FLOW(CFS) = 93.06
TRAVEL TIME THRU SUBAREA BASED ON VELOCITY(FEET/SEC.) = 4.70



AVERAGE FLOW DEPTH(FEET) = 0.82 TRAVEL TIME(MIN.) = 5.75

Tc(MIN.) =  24.37

SUBAREA AREA(ACRES) =  22.59 SUBAREA RUNOFF(CFS) = 12.86
AREA-AVERAGE RUNOFF COEFFICIENT = ©.234

TOTAL AREA(ACRES) = 128.9 PEAK FLOW RATE(CFS) = 86.63
END OF SUBAREA CHANNEL FLOW HYDRAULICS:

DEPTH(FEET) = ©.79 FLOW VELOCITY(FEET/SEC.) = 4.63

LONGEST FLOWPATH FROM NODE 500.00 TO NODE 524.00 =  5177.00 FEET.
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FLOW PROCESS FROM NODE 524.00 TO NODE 524.00 IS CODE = 81

100 YEAR RAINFALL INTENSITY(INCH/HOUR) = 2.846
*USER SPECIFIED(SUBAREA):
USER-SPECIFIED RUNOFF COEFFICIENT = .2000

S.C.S. CURVE NUMBER (AMC II) = ©

AREA-AVERAGE RUNOFF COEFFICIENT = 0.2285

SUBAREA AREA(ACRES) = 22.73  SUBAREA RUNOFF(CFS) = 12.94
TOTAL AREA(ACRES) = 151.6  TOTAL RUNOFF(CFS) = 98.61
TC(MIN.) = 24.37
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FLOW PROCESS FROM NODE 524.00 TO NODE 526.00 IS CODE = 51

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

ELEVATION DATA: UPSTREAM(FEET) = 3450.00 DOWNSTREAM(FEET) = 3430.00
CHANNEL LENGTH THRU SUBAREA(FEET) = 1313.00 CHANNEL SLOPE = ©.0152
CHANNEL BASE(FEET) = 0.00 "Z" FACTOR = 50.000

MANNING'S FACTOR = ©.030  MAXIMUM DEPTH(FEET) = 2.00

100 YEAR RAINFALL INTENSITY(INCH/HOUR) = 2.440
*USER SPECIFIED(SUBAREA):
USER-SPECIFIED RUNOFF COEFFICIENT = .2000

S.C.S. CURVE NUMBER (AMC II) = ©

TRAVEL TIME COMPUTED USING ESTIMATED FLOW(CFS) = 106.28

TRAVEL TIME THRU SUBAREA BASED ON VELOCITY(FEET/SEC.) = 3.34

AVERAGE FLOW DEPTH(FEET) = ©.80 TRAVEL TIME(MIN.) = 6.56

Tc(MIN.) = 30.93

SUBAREA AREA(ACRES) =  31.42 SUBAREA RUNOFF(CFS) =  15.33
AREA-AVERAGE RUNOFF COEFFICIENT = ©.224

TOTAL AREA(ACRES) = 183.0 PEAK FLOW RATE(CFS) = 99.89
END OF SUBAREA CHANNEL FLOW HYDRAULICS:

DEPTH(FEET) = ©.78 FLOW VELOCITY(FEET/SEC.) = 3.27

LONGEST FLOWPATH FROM NODE 500.00 TO NODE 526.00 =  6490.00 FEET.
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FLOW PROCESS FROM NODE 526.00 TO NODE 550.00 IS CODE = 51

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



ELEVATION DATA: UPSTREAM(FEET) = 3430.00 DOWNSTREAM(FEET) = 3420.00
CHANNEL LENGTH THRU SUBAREA(FEET) = 1665.00 CHANNEL SLOPE = ©.0060
CHANNEL BASE(FEET) = 0.00 "Z" FACTOR = 40.000
MANNING'S FACTOR = ©0.030  MAXIMUM DEPTH(FEET) = 2.00

100 YEAR RAINFALL INTENSITY(INCH/HOUR) = 2.000

*USER SPECIFIED(SUBAREA):
USER-SPECIFIED RUNOFF COEFFICIENT = .2000

S.C.S. CURVE NUMBER (AMC II) = ©

TRAVEL TIME COMPUTED USING ESTIMATED FLOW(CFS) = 108.10

TRAVEL TIME THRU SUBAREA BASED ON VELOCITY(FEET/SEC.) = 2.49

AVERAGE FLOW DEPTH(FEET) = 1.04 TRAVEL TIME(MIN.) = 11.16

Tc(MIN.) = 42.08

SUBAREA AREA(ACRES) =  41.01 SUBAREA RUNOFF(CFS) =  16.41
AREA-AVERAGE RUNOFF COEFFICIENT = ©.219

TOTAL AREA(ACRES) = 224.0 PEAK FLOW RATE(CFS) = 99.89
END OF SUBAREA CHANNEL FLOW HYDRAULICS:

DEPTH(FEET) = 1.01 FLOW VELOCITY(FEET/SEC.) = 2.44

LONGEST FLOWPATH FROM NODE 500.00 TO NODE 550.00 =  8155.00 FEET.
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FLOW PROCESS FROM NODE 526.00 TO NODE 550.00 IS CODE = 1

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

TIME OF CONCENTRATION(MIN.) = 42.08
RAINFALL INTENSITY(INCH/HR) = 2.00

TOTAL STREAM AREA(ACRES) = 224.05

PEAK FLOW RATE(CFS) AT CONFLUENCE = 99.89
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FLOW PROCESS FROM NODE 530.00 TO NODE 532.00 IS CODE = 21

*USER SPECIFIED(SUBAREA):

USER-SPECIFIED RUNOFF COEFFICIENT = .2600

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

INITIAL SUBAREA FLOW-LENGTH(FEET) = 100.00

UPSTREAM ELEVATION(FEET) = 3552.00

DOWNSTREAM ELEVATION(FEET) 3518.00

ELEVATION DIFFERENCE(FEET) = 34.00

SUBAREA OVERLAND TIME OF FLOW(MIN.) = 7.019

WARNING: THE MAXIMUM OVERLAND FLOW SLOPE, 10.%, IS USED IN Tc CALCULATION!
100 YEAR RAINFALL INTENSITY(INCH/HOUR) = 6.351

SUBAREA RUNOFF(CFS) = 1.87

TOTAL AREA(ACRES) = 1.13 TOTAL RUNOFF(CFS) = 1.87
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FLOW PROCESS FROM NODE 532.00 TO NODE 534.00 IS CODE = 51

>>>>>COMPUTE TRAPEZOIDAL CHANNEL FLOW<<<<<



>>>>>TRAVELTIME THRU SUBAREA (EXISTING ELEMENT)<<<<<

ELEVATION DATA: UPSTREAM(FEET) = 3518.00 DOWNSTREAM(FEET) = 3480.00
CHANNEL LENGTH THRU SUBAREA(FEET) = 794.00  CHANNEL SLOPE = ©.0479
CHANNEL BASE(FEET) = 10.00 "Z" FACTOR = 20.000

MANNING'S FACTOR = ©.030  MAXIMUM DEPTH(FEET) = 2.00

100 YEAR RAINFALL INTENSITY(INCH/HOUR) = 4.805
*USER SPECIFIED(SUBAREA):
USER-SPECIFIED RUNOFF COEFFICIENT = .2600

S.C.S. CURVE NUMBER (AMC II) = ©

TRAVEL TIME COMPUTED USING ESTIMATED FLOW(CFS) = 11.94

TRAVEL TIME THRU SUBAREA BASED ON VELOCITY(FEET/SEC.) =  3.48

AVERAGE FLOW DEPTH(FEET) = ©.23 TRAVEL TIME(MIN.) = 3.80

Tc(MIN.) = 10.82

SUBAREA AREA(ACRES) =  15.90 SUBAREA RUNOFF(CFS) = 19.86
AREA-AVERAGE RUNOFF COEFFICIENT = ©.260

TOTAL AREA(ACRES) = 17.0 PEAK FLOW RATE(CFS) = 21.27
END OF SUBAREA CHANNEL FLOW HYDRAULICS:

DEPTH(FEET) = ©.32 FLOW VELOCITY(FEET/SEC.) = 4.10

LONGEST FLOWPATH FROM NODE 530.00 TO NODE 534.00 = 894.00 FEET.
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FLOW PROCESS FROM NODE 534.00 TO NODE 536.00 IS CODE = 51

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

ELEVATION DATA: UPSTREAM(FEET) = 3480.00 DOWNSTREAM(FEET) = 3456.00
CHANNEL LENGTH THRU SUBAREA(FEET) = 831.00  CHANNEL SLOPE = ©.0289
CHANNEL BASE(FEET) = 3.00 "Z" FACTOR = 35.000

MANNING'S FACTOR = ©.030  MAXIMUM DEPTH(FEET) = 2.00

100 YEAR RAINFALL INTENSITY(INCH/HOUR) = 3.909
*USER SPECIFIED(SUBAREA):
USER-SPECIFIED RUNOFF COEFFICIENT = .2000

S.C.S. CURVE NUMBER (AMC II) = ©

TRAVEL TIME COMPUTED USING ESTIMATED FLOW(CFS) = 31.08

TRAVEL TIME THRU SUBAREA BASED ON VELOCITY(FEET/SEC.) =  3.40

AVERAGE FLOW DEPTH(FEET) = ©.47 TRAVEL TIME(MIN.) = 4.8

Tc(MIN.) = 14.89

SUBAREA AREA(ACRES) =  24.94 SUBAREA RUNOFF(CFS) = 19.50
AREA-AVERAGE RUNOFF COEFFICIENT = ©.224

TOTAL AREA(ACRES) = 42.0 PEAK FLOW RATE(CFS) = 36.81
END OF SUBAREA CHANNEL FLOW HYDRAULICS:

DEPTH(FEET) = ©.51 FLOW VELOCITY(FEET/SEC.) = 3.51

LONGEST FLOWPATH FROM NODE 530.00 TO NODE 536.00 =  1725.00 FEET.
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FLOW PROCESS FROM NODE 536.00 TO NODE 538.00 IS CODE = 51

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

ELEVATION DATA: UPSTREAM(FEET) = 3456.00 DOWNSTREAM(FEET) = 3440.00



CHANNEL LENGTH THRU SUBAREA(FEET) = 1314.00  CHANNEL SLOPE = 0.0122
CHANNEL BASE(FEET) = 10.00 "Z" FACTOR = 80.000
MANNING'S FACTOR = ©.030  MAXIMUM DEPTH(FEET) = 2.00
100 YEAR RAINFALL INTENSITY(INCH/HOUR) = 2.814
*USER SPECIFIED(SUBAREA):
USER-SPECIFIED RUNOFF COEFFICIENT = .2000

S.C.S. CURVE NUMBER (AMC II) = ©

TRAVEL TIME COMPUTED USING ESTIMATED FLOW(CFS) = 47.76

TRAVEL TIME THRU SUBAREA BASED ON VELOCITY(FEET/SEC.) = 2.21

AVERAGE FLOW DEPTH(FEET) = ©.46 TRAVEL TIME(MIN.) = 9.89

Tc(MIN.) = 24.79

SUBAREA AREA(ACRES) =  38.62 SUBAREA RUNOFF(CFS) = 21.74
AREA-AVERAGE RUNOFF COEFFICIENT = ©.213

TOTAL AREA(ACRES) = 80.6 PEAK FLOW RATE(CFS) = 48.24
END OF SUBAREA CHANNEL FLOW HYDRAULICS:

DEPTH(FEET) = ©.46 FLOW VELOCITY(FEET/SEC.) = 2.22

LONGEST FLOWPATH FROM NODE 530.00 TO NODE 538.00 =  3039.00 FEET.
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FLOW PROCESS FROM NODE 538.00 TO NODE 550.00 IS CODE = 51
>>>>>COMPUTE TRAPEZOIDAL CHANNEL FLOW<<<<<
>>>>>TRAVELTIME THRU SUBAREA (EXISTING ELEMENT)<<<<<

ELEVATION DATA: UPSTREAM(FEET) = 3440.00 DOWNSTREAM(FEET) = 3420.00
CHANNEL LENGTH THRU SUBAREA(FEET) = 940.00  CHANNEL SLOPE = ©0.0213
CHANNEL BASE(FEET) = 10.00 "Z" FACTOR = 60.000

MANNING'S FACTOR = ©.030  MAXIMUM DEPTH(FEET) = 2.00

100 YEAR RAINFALL INTENSITY(INCH/HOUR) = 2.490
*USER SPECIFIED(SUBAREA):
USER-SPECIFIED RUNOFF COEFFICIENT = .2000

S.C.S. CURVE NUMBER (AMC II) = ©

TRAVEL TIME COMPUTED USING ESTIMATED FLOW(CFS) = 52.80

TRAVEL TIME THRU SUBAREA BASED ON VELOCITY(FEET/SEC.) = 3.02

AVERAGE FLOW DEPTH(FEET) = ©.46 TRAVEL TIME(MIN.) = 5.18

Tc(MIN.) = 29.97

SUBAREA AREA(ACRES) =  18.34 SUBAREA RUNOFF(CFS) =  9.13
AREA-AVERAGE RUNOFF COEFFICIENT = ©.210

TOTAL AREA(ACRES) = 98.9 PEAK FLOW RATE(CFS) = 51.82
END OF SUBAREA CHANNEL FLOW HYDRAULICS:

DEPTH(FEET) = ©.46 FLOW VELOCITY(FEET/SEC.) = 2.99

LONGEST FLOWPATH FROM NODE 530.00 TO NODE 550.00 =  3979.00 FEET.
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FLOW PROCESS FROM NODE 538.00 TO NODE 550.00 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.) = 29.97

RAINFALL INTENSITY(INCH/HR) = 2.49



TOTAL STREAM AREA(ACRES) = 98.93

PEAK FLOW RATE(CFS) AT CONFLUENCE = 51.82
** CONFLUENCE DATA **
STREAM RUNOFF Tc INTENSITY
NUMBER (CFS) (MIN.)  (INCH/HOUR)

1 99.89  42.08 2.000

2 51.82  29.97 2.490

AREA
(ACRE)

224.05

98.93

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)
1 132.06  29.97 2.490
2 141.52  42.08 2.000

COMPUTED CONFLUENCE ESTIMATES ARE AS FOLLOWS:

PEAK FLOW RATE(CFS) = 141.52  Tc(MIN.) = 42.08

TOTAL AREA(ACRES) = 323.0

LONGEST FLOWPATH FROM NODE  500.00 TO NODE  550.80 =  8155.00 FEET.

END OF STUDY SUMMARY:

TOTAL AREA(ACRES) - 323.0 TC(MIN.) = 42.08 NODE 550

PEAK FLOW RATE(CFS) = 141.52

END OF RATIONAL METHOD ANALYSIS
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